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1. FOREWORD 
 

The main objectives of this Report, consisting of the executive summary, the extended summary and the 
full report, are: 

• Assessment of the status of health through selected indicators and their trends mainly over 
the last 10 years and, when possible, over a longer period; 

• Analysis of the health determinants underlying the evolution of health indicators, and related 
Community and National policies; 

• Provision of data and information to facilitate the identification of priority issues for future 
investigations or actions and, when possible, of valuable relevant practicable approaches 
and policies. 

This Report, therefore, does not intend to identify priorities in public health on behalf of the European 
Commission and/or Member States nor to recommend them the adoption of specific policies and control 
tools to address emerging needs, but only to provide a reliable and scientifically-sound picture of what is 
the status of health in the European Union, the nature of health determinants and relevant information 
gaps, what are the main policies and control tools adopted so far and, whenever possible, the extent of 
their success or failure.  
 
So far, two related Reports have been published: 

a) in 2003, “The Health Status of the European Union - Narrowing the Health gap”; 
b) in 1996, “The State of Health in the European Community”. 

However, this comprehensive Report considers a very different Institution than those addressed in the 
two above-mentioned Reports. Not only the number of Member States and the size of the overall 
population of the European Union has remarkably increased following the enlargement to 25 countries in 
2004 and to 27 countries in 2007, but also previously-identified health-related trends have developed 
fast, while new trends have brought new challenges. In the meantime, civil society involvement and 
mobilization have been considerably strengthened and many new institutional and policy developments 
have taken place both at EU and Member States levels.  
 
This very comprehensive Report has been: (i) financially supported by the D.G. "Health and Consumers" 
of the European Commission (Grant Agreement n. 2005115) (ii) produced through a 3-year process 
(from 15 November 2005 to November 2008), begun by the Steering Committee (Peter Achterberg, Yves 
Charpak, Pietro Folino Gallo, Paola Di Martino, Donato Greco, Nata Menabde, Antoni Montserrat, 
Zsuzsanna Jakab, Arun Nanda, Walter Ricciardi, Stefania Salmaso, Emanuele Scafato, Benedetto 
Terracini, Lorenzo Tomatis) who met in one occasion to set the overall guidance for the Report 
development; ii) with the participation of more than 60 experts from most European Member States and 
of several international Organizations (Appendix 1); (iii) reviewed by the experts listed in Appendix 2; 
(iv) supervised by officers designated by the Ministries of Health (or by the Scientific Institutions 
appointed by them) of all the EU Member States, Croatia, Turkey, Iceland and Norway(1) as well as of 
several Intergovernmental and International Organizations and EU Agencies (Appendix 3); and (v) 
considered by the Drafting Committee (Appendix 4).  
 
The Report covers most relevant diseases and disorders as well as health determinants and main policies 
developed at Community and Member State level. The adopted approach takes into account the four-
dimensional character of the interactions between human beings with their highly-specific intrinsic 
characteristics (e.g. genome and age) and biological, chemical, physical and socio-economic factors 
through a number of exposure routes and many different kinds of environment. This kind of approach is 
fundamental to understand well how the health status of each individual at a given time in his/her life is 
the result of the many interactions occurred until that time. However, due to the complexity of these 
interactions and of their development throughout life, there is an obvious need for developing much more 
complex interpretative models than those currently available to fully understand and predict the impact 
of the different stressors on public and individual health.  
 
It is important to highlight at the outset that while this Report adopts a European comparative 
perspective, there are considerable difficulties and limitations associated with making such comparisons. 
For instance, definitions and measurement of key indicators and data coverage inevitably vary across 
countries, due to cultural, technical, political and social factors. Cross-country comparisons should, 
therefore, always be interpreted with caution. A European public health goal should therefore seek 
convergence or mapping between local variations of measurement, if comparisons are to be 
strengthened. 
 
The process used to collect all the available data (see Appendix 5) for preparing the Report clearly 
highlights a practicable approach on how to make optimal use of the available data previously collected 
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by European, Intergovernmental and International Organizations within their mandates and on how to 
obtain additional data and information from Member States or other sources, including relevant EU-
funded projects. This kind of approach could be adopted also for producing future reports on the status of 
health in the European Union as it provides for a wide participation and allows considerable resource 
savings.  
 
Apart from a few exceptions, each Chapter of this Report, constituting its 5 Parts, has been structured 
into 8 sections: (i) Introduction; (ii) Data sources; (iii) Data description and analysis; (iv) Risk factors; 
(v) Control tools and policies; (vi) Future developments; (vii) References; and (viii) Acronyms. 
 
We hope that this Report and the approaches it has used can be useful for EU D.G. “Health and 
Consumers” and Health Authorities of European Countries for fulfilling their task of collecting, analyzing 
and disseminating data and information related to health status, health determinants, health systems 
and health policies as well as to facilitate the cooperation among the EU Member States and with the 
European Commission. Furthermore, the Report may be an information tool for the Member States to 
establish in an efficient manner public health priorities as well as adopt and implement adequate policies 
and control tools to further improve the health conditions of their citizens. The Summaries and the Report 
are available at the EUGLOREH project website (www.eugloreh.it) and will be linked to the homepage of 
the European Commission D. G. Health and Consumers 
(http://ec.europa.eu/dgs/health_consumer/index_en.htm). 
 
The value of this Report largely depends on the contributions of many experts who have kindly accepted 
to collaborate by providing manuscripts with high-quality scientific analyses and comments on specific 
subjects. On the other hand, integrations and amendments have been often made to the original 
contributions in order to take into account comments and suggestions received by other partners for 
improving the comprehensiveness and coherence of the Report as a whole. Therefore, in some cases, the 
Report may not completely reflect the views of the original contributions. 
 
We wish to express our sincere appreciation and thanks to all those who have contributed and made 
possible this undertaking. While it is not possible to mention all of them, we wish to acknowledge the kind 
help of the colleagues at the Ministry of Health and at the National Health Institute: Nicola Begini, 
Francesca Belli, Antonella Calabrò, Marina D’Avanzo and Paola Marini for financial matters, Gaetano 
Guglielmi for taking care of website matters, as well as Susanna Conti, Carlo Donati and Colomba 
Iacontino for different scientific and administrative aspects. Finally, we wish to acknowledge the 
invaluable assistance of Beniamino Cislaghi, seconded from the World Health Organization - European 
Regional Office, in the management of the project.  
 

 Vittorio Silano      Luciano Vittozzi 

Project Coordinator      Project Manager 
 
October 2008 
  
(1) These Countries will be referred collectively as the “EUGLOREH Countries” and will be listed in Tables and Figures 

according to the official order adopted by the European Union. 
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PART I – THE CONTEXT FOR HEALTH 

2. 
 

THE CHANGING CONTEXT FOR HEALTH IN THE 
EUROPEAN UNION 

 
 

 
Acronyms 

 
CIP  Competitiveness and Innovation 

Framework Programme 
EURIPA European Rural and Isolated 

Practitioners Association 
FGM Female Genital Mutilation 
FP6 Sixth Framework Programme 
GDP Gross Domestic Product 
HTA Health technology assessment 
ICT  Information and Communications 

Technology 
ISCED International Standard Classification 

of Education 
NMS New Member States 
PHG  Public Health Genomics 
RFID  Radio Frequency Identification 
SMEs Small and medium-sized 

enterprises 
SNP  Single Nucleotide Polymorphism 

 

 
2.1. Introduction 

 
This Chapter deals with a number of demographic, socio-economic, environmental, scientific, 
technological and institutional developments and their trends that occurred with large regional variations 
in the European Community and Union during the last decades of the 20th Century and the first years of 
the 21st Century, resulting in major changes of the context in which citizens health has been and will be 
pursued. These developments had fundamental effects on society, on population size and ageing, family 
structure, labour market population and minority populations. For example, currently the EU is 
characterized by low and late fertility, as well as by low and late mortality. Most EU citizens still opt for 
marriage, although increasingly after a period of non-marital cohabitation. The age at marriage is high in 
some countries, even after a child is born. Divorce has become kind of normal, but the majority of 
marriages still end with death. Households are small, also as an effect of population ageing. One person 
households have become ‘popular’. Moreover, the EU has turned into an immigration continent. These 
processes started, roughly spoken, in the Northern part of the EU, ‘travelled’ to the Western, and then to 
the Southern part. After the fall of the Berlin wall, also the Eastern parts ‘adopted’ similar patterns 
together with the change to a free market economy.  
 
The other fundamental character dominating the world scene is globalization that has substantially 
changed travel and trade, facilitating contacts and exchanges among parts of the world that were 
previously isolated. Globalization has increased travel, especially by air, connecting in hours extremes of 
the world with their different social environments and microbiological ecosystems. Globalisation of trade 
in food and animals has broadened human exposure to a variety of micro-organisms and made the 
prevention and control of zoonoses and food borne diseases much more difficult.  
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At the same time, the national health policies and services of European countries have evolved to meet 
the growing challenges and health needs; the European (Economic) Community and, then, the European 
Union were established to provide the opportunity of a new institutional and collaborative context in order 
to promote health and well being of the European population. Social policies, renowned for their major 
impact on health outcomes, have become more and more necessary. Interventions need to adopt a 
health-in-all policies approach. Social protection should ensure access for all to quality healthcare and 
long-term care and promote prevention, including for those most difficult to reach. A major challenge is 
how to ensure access for all to technological progress while ensuring sustainability. 
 
While the increasing demand of health implies higher and higher investments, it is very important to keep 
in mind that health is not only a cost for Society, but may largely contribute to economic outcomes in 
high-income countries such as the EU Member States through four main channels: (i) higher productivity; 
(ii) higher labour supply;(iii) improved skills as a result of greater education and training; and (iv) 
increased savings available for investments in physical and intellectual capital. There is a significant 
amount of evidence to support the economic importance of health in the labour market in rich countries, 
while country-level historical studies exploring the role of health in a specific country over one or two 
centuries have shown that a large share of today’s economic wealth is directly attributable to past 
achievements in health. In addition to the direct effect of health on economy, there is also an impact of 
the health system on the economy irrespective of the ways in which the health system affects health. As 
one of the larger service industries, health represents one of the most important sectors in developed 
economies, with a current output of about 7% of GDP in the EU15, larger in EU15 than the roughly 5% 
accounted for by the financial services or the retail trade sector. Around 9% of all workers in the EU25 
are employed in the health and social work sector. Moreover, the performance of the health sector will 
affect the competitiveness of the overall economy via its effects on labour costs, labour market flexibility 
and the allocation of resources at macroeconomic level (Figure 2.1). 
 
 

 
 
The analysis of the underlying factors which deeply influence the context in which interventions and 
actions to preserve and improve health take place in the EU is important to understand the existing 
challenges and constraints. There are several features and trends to be taken into account when 
addressing the background conditions underlying health developments in the EU. They are considered to 
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be useful background information to help the understanding of the analyses developed in subsequent 
chapters. 

 

 
2.2. Globalisation, travel and trade 

  
Liberalisation of trade controls on manufacturers, an easing of restrictions on foreign direct investments 
and other capital movements, as well as sharply reduced costs of transportation and telecommunications, 
have fostered the emergence of a global market economy. More businesses face fiercer competition in 
their domestic and export markets. As a result of these changes, intensified global competition for 
products and services feeds through into pressures to adapt workplaces and match the efficiency and 
quality of market leaders – or close down. The EU25 share of world trade (import and export) was 19% 
in 2005 (the same as in the USA and double that of Japan or China). Asia is the main world partner 
region of the EU25, with trade of more than 700 billion euro in 2004 followed by the US, with almost 550 
billion euro. Maritime transport was by far the most frequently used mode of transport for imports of 
agricultural products and live animals (61%) and foodstuffs and animal fodder (89%) into the EU during 
2004 (Eurostat). 

 
The progressive reduction of barriers that first took place between local and national, then regional and 
now intercontinental markets is a dominant economic topic in recent economic history (globalisation). 
Continued globalisation, through increased trades, travels, capital movements and services, in addition to 
offering new important opportunities, also broadens human and animal exposure to a variety of biological 
hazards and makes zoonoses and food-borne diseases as well as of other problematic issues much more 
difficult to control. Globalization has also increased travel, especially by air, connecting in hours extremes 
of the world. 
 
The report by Rudiger Leidner (2007) entitled “The European Tourism industry in the Enlarged 
Community” updates the Commission’s first analysis of the European tourism sector and extends it to the 
tourism industry of the enlarged Community. It reveals that Europe is a very stable tourist destination 
compared to other large regions in the world. The enlargement process contributed to this by inducing 
international arrivals not only in the new Member States, but also between old and new Member States. 
The still existing gaps in income can be seen in the rapid growth in the new Member States – whilst the 
differences in travel habits open a tremendous number of business opportunities and offer incentives to 
improve competitiveness. In the first years of the 21st century – despite an international environment not 
friendly towards global tourism – Europe consolidated its position as tourist destination number one in 
the world. Whereas the growth rates of international arrivals worldwide even turned negative in 2001 and 
2003 they continued growing in Europe. Since 2004 global international arrivals have accelerated again. 
The increase continued irrespective of the rise in oil prices. The enlargement process contributed to 
improving Europe’s position as a tourist destination. The Community’s accession policy and the market 
oriented policies in the new Member States facilitated very large increases in tourist flows between old 
and new Member States – a trend that is still continuing. The overnight stays in the nearest old Member 
States generated by the three largest new Member States (Poland, Hungary and Czech Republic) grew by 
56% in the period 1997 to 2004 and 26% in the opposite direction. Thus, the importance of intra-
European tourism increased during the process of enlargement. The process of demographic ageing is 
characterized by a growing share of people older than 65. Data show that, without significant differences 
between old and new Member States, tourists aged 65+ continue travelling and do not reduce their travel 
expenditure severely. Taking into account that this age group prefers domestic destinations, the shift in 
the demand structure caused by demographic ageing will open new markets in particular for the 
regionally-oriented smaller tourism companies as long as they meet the higher requirements of this age 
group concerning service quality and accessibility. Innovation is of crucial importance for tourism, as it 
has an impact on tourism demand as well as on supply. The 17.5% increase of international tourist 
arrivals since 1950 would not have been conceivable without the technological innovations in the 
transport sector that made car and air transport affordable to almost everybody. Innovation by the 
tourism enterprises themselves aims at lowering costs and improving service quality to increase 
competitiveness. The same is true with regard to the uninterruptedly increasing on-line travel which not 
only changes consumer habits, but also facilitates new marketing strategies in the tour operator sector. 
Indeed, tourism is a very innovative sector. Lots of new products (nature-based tourism, wellness, 
cultural tourism etc.) were developed to meet evolving demand. Product quality and innovation are 
important factors to avoid the decline of destination. Within the process of demographic ageing the 
number of tourists with activity limitations is also expected to rise. A recent study estimates that the 
figure amounts to about 260 million people. Since the share of tourism facilities meeting their needs is 
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currently quite low in most Member States, the catering of this market will initiate increases of service 
quality resulting in improved competitiveness of the tourism industry in general. 
 
World-wide travel and global trade is often a very important risk factor for the transmission of infectious 
diseases although there are severe limitations on the relevant surveillance data. Of particular concern is 
the adventure/eco tourism to remote areas all over the world, being travels that bring a steadily growing 
number of humans into contact with pathogens and their reservoirs. Another effect of this increased 
travelling is “airport malaria” that is sometimes reported in relation to the inadvertent transport of 
infected mosquitoes from endemic areas. Furthermore, the growing cooperation of Europe with low-
income countries results in a regular flow of European professionals from different fields (healthcare, 
engineering, planning, etc.), enrolled in NGOs and national cooperation agencies. They are also exposed 
to (re-)emerging diseases and can be an involuntary vehicle for the entrance of these diseases in Europe. 
Environmental, ecological and climate changes contribute to the emergence, maintenance and 
transmission of vector-borne and other infectious diseases, some of them imported from regions where 
they are endemic. The effect of global warming on Europe in the years ahead could increase this danger. 
In particular, the potential for malaria re-introduction in countries where it has been eradicated is a 
growing concern also due to global climate change, as the malaria vectors are still present in those areas, 
including Europe. Moreover, with their different social environments and microbiological ecosystems and 
trade in food, animals and other goods broadened human exposure to a variety of hazardous agents and 
made the prevention and control of food-borne and other diseases much more difficult to carry out.  
 

 
2.3. Migration 

 
The impact of migration on overall growth varies very much by country, but generally in many countries 
its contribution has increased over time. However, it’s unrealistic to believe that migration can offset the 
enormous inertia of population ageing in the EU. Nevertheless, migration can smooth the ageing pattern 
providing extra time for the policies to adapt. 
 
Migration to EU countries has been constantly increasing over the past 25 years. For the European 
population at large, the relevant net gain in international migrants accounts for 70% of the overall 
population growth. In the European Union, there are about 25 million migrants (non-nationals). Most of 
them originate from Mediterranean countries and former colonies. During the past 20 years, Europe 
experienced very important annual increases of inward migration and over the last 5 years, EU net 
migrant inflows reached an annual level of 2 million. Increased immigration flows are mainly due to 
strong and persisting push and pull factors related to globalisation and the North-South divide in terms of 
demographic trends and welfare standards.  
The EU is set to remain a popular destination for migrants over the coming decades. Eurostat’s 
conservative projection is that around 40 million people will immigrate in the European Union between 
now and 2050. As many of them are working-age migrants they will bring down the average age of the 
population. However, the longer-term repercussions remain uncertain, as they depend on the more or 
less restrictive nature of family reunification policies and birth patterns of migrants. Despite the current 
flows, immigration can only partially compensate for the effects of low fertility and extended life 
expectancy on the age distribution of the European population.  
In relation to skill level, Europe attracts less high skilled immigrants and more low skilled immigrants 
compared to the USA, Australia and Canada, while vacancies in highly skilled jobs are increasing. In 
relation to labour market participation, participation/ employment rates of immigrants and their 
descendents remain low in many Member States. Illegal migration contributing to irregular work remains 
high. Almost in all Member States the integration of immigrants represents an important issue. 
Immigrants are among the most vulnerable groups. The fight against discrimination represents an 
important dimension of this issue. 
 
The influx of migrants in the EU may impact on health services demand. Poverty and social uneasiness 
among non-EU immigrants together with the wide diffusion among immigrants coming from specific areas 
of diseases almost absent or assumed to be eradicated in the EU (e.g. tuberculosis, malaria, Hansen 
disease, leishmaniosis and filariasis) may lead to further problems. Migrants may have difficulties in 
accessing health care services, they may be unable to use them adequately and the quality of the health 
care services provided to them may be lower than in general. Migrants' cultural beliefs and language 
barriers may impact on attitudes to and use of health care services. On the other hand, health workers 
may be less able to observe problems among immigrants affecting the efficiency of care. This makes 
additional training necessary for healthcare personnel in order to make them able to respond sensitively 
to the needs of immigrant populations. The health status and the use of health services among 
immigrants may be improved by providing appropriate and qualified interpreting and translation services. 
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A special concern is the descendents of migrants, which may face special health and social problems. 
Moreover, voluntary pregnancy termination shows that abortion rates are much higher for foreign than 
for European women. 
Female Genital Mutilation (FGM) is not only an important issue in Africa, the Middle-East and Asia where 
it has been traditionally practised, but due to the arrival of immigrants, refugees and asylum seekers 
from these countries FGM has now also become a European concern. It is estimated that in the European 
Union alone, 500 000 girls and women are affected or threatened by the practice of FGM. The magnitude 
and serious medical and social consequences of this practice in Europe and, moreover, the human rights 
that might be violated by it, should not be underestimated.  
 
The number of children born to immigrants usually reflects the cultural background these immigrant 
groups have lived with in the past. Over the last decades, first generation immigrants from Western Asia 
and Northern Africa had higher fertility rates than non-immigrants. However, their children, the second 
generation, have much lower rates, mostly only slightly more than the non-immigrants. Childlessness is 
rather rare among minority groups, although a bit rising. Fertility of immigrants from Western countries 
(EU Member States, Northern America, and Japan) does usually not deviate very much from non-
immigrants. 
 
Within the EU, a significant population movement is occurring from EUNMS to EU15 states, where in 
general they are economically active and fulfil and important skilled and unskilled workforce role. 
However, they (and their family dependants) may present specific challenges to health systems, not least 
if they are not fluent in the language of their new country of residence. Their outward movement may 
also reduce the healthcare workforce in their countries of birth and training 

 

 
2.4. Socio-economic trends and inequalities 

 
Europe continues to become wealthier. However, inequalities persist, not only between European 
countries, but also within the country’s towns and cities (especially less developed regions and 
neighbourhoods), between social groups and also between Europe and neighbouring countries.  
  
As highlighted in the Joint Report on Social Protection and Social Inclusion (European Commission, 2008), 
social and economic policies can and should be mutually supportive. In recent years, social protection 
reforms and active inclusion policies have contributed to higher growth and more jobs. Still, more needs 
to be done to ensure that the benefits of an improved economic framework reach those at the margins of 
society and enhance social cohesion. Preventing and tackling poverty and social exclusion, as well as 
modernising social protection, combining both social adequacy and economic sustainability in a 
framework of sound fiscal policies, is therefore fundamental to Europe’s sustainable development. Policy 
consistency and coordination, including mainstreaming gender equality and solidarity between 
generations are essential to achieve the objective of fully including the most vulnerable in society. 
Sustained efforts will be required during, and beyond, the next cycle of the Lisbon strategy. 
 
Good indicators of the wealth differences existing between countries are the per capita Gross National 
Income and the per capita Gross Domestic Product. The data reported in Figure 2.2 clearly show that 
large differences existing among  EU Member States in terms of gross national income and gross 
domestic product per capita and, particularly, between the groups of the 15 countries already members 
of the EU before 2004 and of those who joined the EU in 2004.  
 
Figure 2.2. Gross Domestic Product and Gross National Income per capita in EUGLOREH Countries, 
2007. 
 
GDP is defined as the produced value of all goods and services less the value of any goods or services 
used in their creation. The calculation of the annual growth rate of GDP per capita at constant prices 
allows comparisons of the dynamics of economic development both over time and between economies of 
different sizes. The growth rate is calculated from figures at constant prices since these give volume 
movements only, i.e. price movements will not inflate the growth rate. Table 2.1 provides an overview of 
the growth rate of real GDP over the last 10 years of all the EU member States and allows a comparison 
of the dynamics of economy in these countries. 
 
Europe has become wealthier overall as it is shown by the fact that a steady economic growth has been 
experienced in the last 10 years. However, recent EUROSTAT estimates(1) indicate that GDP in the Euro 
Area and in EU27 declined in the third and forth quarter of 2008 (with respect to their respective previous 
quarters) and current forecasts are rapidly varying downward. 
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Table 2.1. Growth rate of real gross domestic product in EUGLOREH countries. 
 
Inequalities persist, not only between European countries, but also within the country’s towns and cities 
(especially less developed regions and neighbourhoods), between social groups and also between Europe 
and neighbouring countries. Regions of relative wealth coexist with those less economically developed 
(Eurostat, 2005). Even broader gaps can be found inside the biggest European cities. Some 15% of 
European Union citizens are regarded as being poor. Relative poverty rates in the EU25 range from 8% in 
the Nordic countries, the Czech Republic and Slovenia to 21% in Greece, Ireland and Slovakia. There 
seems to have been some convergence in the extent of poverty across the EU15 since the mid 1990s, 
though no overall reduction can be observed (APPLICA, 2005; Table 2.2).  
 
Table 2.2. At risk of poverty rate in EU27 and Croatia. 
 
Out of the 78 million Europeans living at risk of poverty, 19 million are children. Ensuring equal 
opportunities for all through well-designed social policies, and strengthening efforts aimed at successful 
educational outcomes for each child, is necessary to break the transmission of poverty and exclusion to 
the next generation. Here, inclusion and anti-discrimination policies need to be reinforced, not least in 
relation to immigrants and their descendants and to ethnic minorities (Joint Report on Social Protection 
and Social Inclusion, 2008). When children are poor, it is because they live in jobless or low work-
intensity households or because their parent’s jobs do not pay sufficiently and income support is 
inadequate to ward off the risk of poverty. Therefore, the implementation of balanced, comprehensive 
active inclusion strategies is an indirect but major element in promoting well-being of children and young 
people. This involves a combination of quality job opportunities, allowing parents to integrate and 
progress in the labour market, adequate and well-designed income support and the provision of 
necessary services for children and their families. The appropriate balance must be struck between 
helping families and targeting children in their own right. The best performers target the most 
disadvantaged children within a broader universal approach. Efforts to tackle poverty – of children and 
overall - will gain leverage from an evidence-based diagnosis of the main causes of poverty and exclusion 
in each Member States. within this context, national quantified objectives can be instrumental in making 
a decisive impact on the eradication of poverty. This can be further strengthened by the regular 
monitoring of policies’ impact and effectiveness and, where needed, by a reinforcement of the statistical 
capacity.  
 
High risk populations in Europe, indicated by low level of education, occupational class, income level, or 
other groups such as migrants, differ in incidence and prevalence rates, treatment and cure rates, and 
access to health services (Report prepared by APPLICA, 2005; Semenza and Giesecke, American Journal 
of Public Health). 
 
An independent comprehensive expert Report on “Health inequalities “, commissioned by, and published 
under the auspices of the UK presidency of the EU in October 2005, and other documents clearly indicate 
that: 
 

• in all countries with available data, rates of premature mortality are higher among those with 
lower levels of education, occupational class, or income; 

• inequalities in mortality exist from the youngest to the oldest ages and in both genders, but tend 
to be smaller among women than among men; and 

• inequalities in mortality can also be found for many specific causes of death, including 
cardiovascular disease, many cancers, and injury. 

 
These inequalities in mortality lead to substantial inequalities in life expectancy at birth (4 to 6 years 
among men, 2 to 4 years among women). In many Western European countries, mortality differences 
between socio-economic groups widened during the last three decades of the 20th century. This 
continued into the 1990s, and has led to considerable increases of the relative excess risk of dying in the 
lowest socio-economic groups. 
 
The explanation of this disturbing phenomenon is only partly known. One aspect which should certainly 
be taken into account, however, is that this widening of the relative gap in death rates is generally the 
result of a difference between socio-economic groups in the speed of mortality decline. While mortality 
declined in all socio-economic groups, the decline has been proportionally faster in the higher socio-
economic groups than in the lower. The faster mortality declines in higher socio-economic groups were in 
their turn mostly due to faster mortality declines for cardiovascular diseases. In many Western European 
countries, the 1980s and 1990s were decades with substantial improvements in cardiovascular disease 
mortality. This was due to improvements in health-conducive behaviours (e.g. less smoking, modest 
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improvements in diet and more physical exercise), and to the introduction of effective healthcare 
interventions (e.g. hypertension detection and treatment, surgical interventions and thrombolytic 
therapy). Apparently, while these improvements were to some extent taken up by all socio-economic 
groups, the higher socio-economic groups tended to benefit more from them. 
 
The available evidence suggests that during - the late 1980s, inequalities in mortality were in Eastern 
Europe at least as big, and perhaps even bigger than in Western Europe. For example, a study looking at 
differences in mortality by level of education in Finland, Norway, Italy, Hungary, the Czech Republic and 
Estonia in the late 1980s showed substantial inequalities in mortality in all countries, both among men 
and women. Among men, the excess mortality ranged between 50 and 78 per cent in the three Eastern 
European countries, as compared to between 25 and 41 per cent in the three Western European 
countries. Among women, however, relative inequalities in mortality were of similar magnitude in the 
Eastern compared to the Western countries. Since the political transition, mortality rates have changed 
dramatically in many countries in Eastern Europe, sometimes for the better (e.g. in the Czech Republic) 
but often for the worse (e.g. in Hungary and Estonia), particularly among men. This is probably due to a 
combination of (interlinked) factors: a rise in economic insecurity and poverty; a breakdown of protective 
social, public health and healthcare institutions; and a rise in excessive drinking and other risk factors for 
premature mortality. The available evidence clearly shows that these changes in mortality have not been 
equally shared between socio-economic groups: in the countries with available data, mortality rates have 
generally improved less, or deteriorated more, in the lower socio-economic groups. Apparently, people 
with higher levels of education have been able to protect themselves better against increased health 
risks, and/or have been able to benefit more from new opportunities for health gains. An example is 
provided by Estonia where a considerable rise of inequalities in mortality has occurred. Evidence from 
some other Eastern European countries suggests a similar widening of the gap in death rates. The fact 
that this is not seen in some other countries (e.g. the Czech Republic), however, suggests that a 
widening of the health gap in a period of important political and economic change is not inevitable. 
 
As in the case with mortality, rates of morbidity are usually higher among those with a lower educational 
level, occupational class or income level: 

• substantial inequalities are also found in the prevalence of most specific diseases (including 
mental illness) and most specific forms of disability; 

• over the past decades, inequalities in morbidity by socio-economic position have been rather 
stable; and 

• together with inequalities in mortality, inequalities in morbidity contribute to large inequalities in 
'healthy life expectancy' (number of years lived in good health). 

Inequalities are also evident in the prevalence of self-reported chronic conditions by level of education 
among people aged 25-79 during the ’90s. Data indicate that most chronic diseases have a higher 
prevalence in the lower educational groups. 
 
Moreover, the European Commission also released the Communication on “Unequal Welfare States, 
Distributive Consequences of Population Ageing in Six European Countries”. DG Employment and Social 
Affairs, 2004. As retired people generally have lower incomes than employed workers, ageing will lead to 
a slight rise in income inequality in Europe in the next 20 years. Larger numbers of people with lower 
incomes will in turn lead to higher poverty rates. 
 
While healthcare systems have contributed to significant improvements in health across the EU, access to 
healthcare remains uneven across social groups. A major challenge is allowing access for all to high 
quality care reflecting recent technological progress while ensuring sustainability. Hence, Member States 
are implementing policies to reduce these inequalities, e.g. by: addressing risk factors through health 
promotion; reducing the prevalence and incidence of certain diseases; and ensuring more effective 
prevention activities in various settings (at home, school, work). Also important are the steps to increase 
population coverage, address financial barriers to care, emphasize promotion and prevention activities 
over curative care, and address cultural barriers to the use of services. The Structural funds will be used 
to support reform and capacity building mainly to improve access and develop human resources. A 
combination of general policies and those tailored to lower socio-economic groups is needed. Virtually, all 
Member States have implemented universal or almost universal rights to care and have adapted services 
to reach those who have difficulty in accessing conventional services due to physical or mental disability 
or to linguistic or cultural differences. Few have begun to address health inequalities systematically and 
comprehensively by reducing social differences, preventing the ensuing health differences, or addressing 
the poor health that results. This would ensure in practice equal access for equal needs. Finally, policies 
outside the health sector are also central to improving the health of the population and reducing the 
existing gaps in healthcare provision (Joint Report on Social Protection and Social Inclusion, 2008). 
  

 



 11 

 
2.5. Unemployment rates and workforce ageing 

 
  
The nature of work is changing rapidly. Today’s world of work is unrecognisable from the workplace of 
only a few years ago. Employers and employees have embraced revolutionary communication advances, 
the introduction of flexible working arrangements, greater diversity in the workplace and significant 
restructuring of working arrangements through outsourcing and off-shoring. General trends include 
changing work patterns (new technology, increase of the service sector) as well as changes in 
employment patterns (downsizing, outsourcing, flexibility and mobility). In response to globalisation and 
economic pressures, companies have looked for greater flexibility to respond rapidly to peak production 
demands and seasonal variations whilst controlling labour costs. Their approach has included introducing 
new working practices such as ‘just-in-time’ production and casual labour such as temporary work and 
fixed-term contracts. (2) For many people, change provides welcome opportunities for more rewarding 
and satisfying work and a better life. For others it is worrisome, closing off rather than opening up 
chances for improved living and working conditions (ILO, 2006). 
 
All these issues can have implications for workplace health and safety. They can affect the type and 
nature of risks present in the workplace and they influence how risks need to be managed. For example, 
in many work areas, job demands have increased, including an intensification of work and requirements 
on workers to be more flexible and rapidly learn to carry out new tasks. These conditions can contribute 
to health problems, although traditional risks also remain on the agenda. Changes in management 
structures and responsibilities will affect the management of workplace health and safety. The use of 
subcontractors, for example, also complicates the process, especially where several different 
organisations are working on one site (European Agency for Safety and Health at Work, 2002).  
Detecting a pattern of change in working conditions is difficult as the main feature revealed by labour 
market researchers is an increasing diversity. The situation is even more complex for workers from the 
new member states (i.e. Eastern European countries). In many of these countries the traditional 
occupational health and safety hazards still constitute the main challenge. But, simultaneously, new ways 
of working are bringing their own problems for employees. One of the most pressing problems is that 
most employment relationships are informal and insecure, hampering the transition to more complex and 
productive systems for organising productive work.  
 
Growth of the service sector. A growing proportion of workers are employed in the service sector. In 
contrast to industrial employment, services went up as a share of global employment from 66 per cent in 
1995 to 71 per cent in 2005 in developed countries. Services include wholesale and retail trade; hotels 
and restaurants; transport; storage and communications; finance; property and business activities 
including research and development; public administration; education; health and social work; 
community and personal services and domestic service. Many of these jobs involve contact with members 
of the public — clients, customers, patients and so forth — which can lead to risks of stress and violence 
at work. The necessity to carry out additional administrative tasks has increased in professions such as 
health-care work and teaching and there has been an increase in delivering health and social services 
care in the community, thus more personnel working away from a fixed workplace.  
 
Integration and globalisation. The progressive reduction of barriers that first took place between local and 
national, then regional and now intercontinental markets is a dominant topic in recent economic history. 
Liberalisation of trade controls on manufacturers, an easing of restrictions on foreign direct investment 
and other capital movements, as well as sharply reduced costs of transportation and telecommunications, 
have fostered the emergence of a global market economy. More businesses face fiercer competition in 
their domestic and export markets. As a result of these changes, intensified global competition for 
products and services feeds through into pressures to adapt workplaces and match the efficiency and 
quality of market leaders – or close down.  
 
Changing management structures. According to the Agency Changing World of Work Report, several 
significant new developments in work organisation have emerged, for example: teamwork; 
decentralisation of supportive tasks such as quality and maintenance; job enlargement, job rotation, 
including interdepartmental job rotation; knowledge management; tele-working; virtual networks and 
new working time patterns. Some of these changes have been introduced from a management efficiency 
perspective; others with the aim of improving work organisation and quality of working life for the 
employees. The study, entitled “High performance work place practices and job satisfaction”, reveals that 
high performance work practices do indeed have a positive effect on work satisfaction (EUROFOUND, 
2005). Key factors for workers’ well-being are autonomy in the workplace, participation in decision-
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making and increased communication with colleagues. However, the research concludes that teamwork, 
job rotation and supporting human resource practices have only a limited impact.  
 
Unemployment rates. During the period 2006-2007 6.5 million new jobs have been created. In the EU27, 
unemployment rate declined in the last years down to 7%, the lowest level ever achieved since the 80s. 
Figure 2.3 shows the significant differences existing among unemployment rates of different Member 
States and that unemployment rates are for people aged less than 25 much higher than for those 25 or 
more years old. Unemployment rates will likely increase due to the current economic situation. Recent 
estimates by EUROSTAT(3) indicate that the employment rate in the third quarter of 2008, compared 
with the previous quarter, is stable in the EU27, and slightly declining in the Euro area.  
 
Figure 2.3a. Unemployment rates in the age groups 15-24 years and 25 years and over in the 
EUGLOREH Countries. A) 15 – 24 years 
 
Figure 2.3b. Unemployment rates in the age groups 15-24 years and 25 years and over in the 
EUGLOREH Countries. B) 25 years and over 
 
Changes in the workforce. The European workforce has changed in composition and will continue to 
change over the next decades. Three major trends can be seen (OSHA. 2002). 
 
The first trend is the ageing of the workforce. In all European countries, the average age of the workforce 
is rising and the percentage of workers over 50 will continue to grow. By 2006 it had reached the stage 
where employees in their fifties outnumbered those in their thirties. A forecast compiled by Eurostat 
shows that the number of older workers (aged 55 to 65) will increase by almost 9% from 2005 to 2010, 
but the number of young adults (25-39) will decrease by 4% in the same period. This trend will continue 
from 2010 to 2030 (older workers + 15.5%, young adults -10%).  
 
A possible trend that may in part counterbalance this structural contraction is a greater involvement of 
55- to 64-year-old people in the labour market, especially of women and the very young, provided more 
part-time jobs are offered. The trend in the participation rate of the “young elderly” in the labour force 
started declining from the 1970s onwards, mainly as a result of an increasing number of retirees in the 
farming sector on the one hand, and more flexible work retirement schemes on the other. This decline 
was particularly sustained for the male section of the population, while trends for women of the same age 
brackets varied widely across developed countries. Many countries took steps to increase retirement age, 
but nonetheless the age when the labour force actually leaves their jobs comes short of that provided for 
by the law.  
 

In 2004, the European Commission, DG Employment and Social Affairs, released the Communication on 
“Unequal Welfare States, Distributive Consequences of Population Ageing in Six European Countries”. As 
retired people generally have lower incomes than employed workers, ageing will lead to a slight rise in 
income inequality in Europe in the next 20 years. Larger numbers of people with lower incomes will in 
turn lead to higher poverty rates. The 15th edition of the European Commission’s Employment in Europe 
report, published in early October 2003, presented a panorama of recent developments in European 
labour markets. The report integrates accession countries into the analysis. The report highlights the EU’s 
commitment to increase the number of older people in work to 50% (the Stockholm target) and to raise 
the age at which people retire by 5 years (the Barcelona target). Statistics in 2001 show that the average 
retirement age is 59.9 years and in 2002 only 30% of older people were in work in the accession 
countries compared to 40% in the EU. Although recent progress has been made in some Member States 
towards meeting these targets, the report highlights the importance of work-health issues for older 
workers. In low-skilled jobs greater attention is needed for health and safety issues because of muscular-
skeletal disorders. Higher skilled workers face the challenges of stress and the associated health impact. 

 
Active inclusion measures, pension and labour market reforms have improved incentives to work but still 
more people need to work. Furthermore, they should stay economically active longer. Together with 
efforts to improve productivity, this will contribute to a sounder base for social protection systems and 
adequacy and sustainability of pensions. In view of people’s improved health status and life expectancy, 
reforms and modernisation of pension systems can promote active ageing by raising employability, 
reducing early retirement schemes, increasing flexibility in retirement and strengthening incentives to 
work longer, provided that labour markets are opened up to older workers. 
 
A second trend is the increasing percentage of women in the workforce. However, it is uncertain to what 
extent jobs have been changed on the basis of this aspect. Traditional differences remain in the type of 
jobs carried out by men and women, the type of employment contracts and in career development 
opportunities. Many women work in the caring services where there are high risks of stress, violence and 
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psychosocial risk factors. More women than men work in jobs where the demands are high but there is 
little individual control over the work.  
 
A third trend is immigration of new groups into European Member States.  
Migrant workers include two major categories: the highly skilled, much sought-after employee who can 
usually obtain the necessary papers to live and work in the host country and the unskilled, who are often 
equally in demand but for low-status/low-paid jobs that few nationals want to do. The unskilled often 
have difficulty in obtaining visas and work permits and are concentrated in unskilled jobs characterised 
by poor working conditions. An additional problem in these jobs is that written health and safety notices 
are important but ineffective if they are not in a language workers can read or if literacy levels are weak. 
Recent studies show that the position that recent migrant workers occupy within the labour market puts 
their health and safety at increased risk, in comparison with other workers in similar positions. 
According to estimates, the number of Europeans of working age (between 15 and 64) will shrink by 20 
million by the year 2030, even taking into account 1.8 million immigrating into the EU every year.  
 
According to recent European Commission’s figures, there are three million unfilled jobs in Europe. 
Growing labour needs are mainly in highly qualified labour as well as in low and medium skills in specific 
sectors, namely in healthcare, agriculture, construction and tourism. 
 
Growing needs in domestic and care services are as follows: 
 
– The 80+ age group – an important consumer of care services – represents the fastest growing age 

group. It doubled in size in the period 1970-2000 and will double again before 2030;  
 
– The feminisation of the labour force and changes in the family structure and lifestyle have 

significantly increased the demand for domestic services. 
 
The impact of migration on overall growth very much varies by country, but generally in many countries 
its contribution has increased over time. However, it is unrealistic to believe that migration can offset the 
enormous inertia of ageing. After all, migrants are also ageing. Nevertheless, migration can smooth the 
ageing pattern providing extra time for the policies to adapt. 
 
The situation in Europe in terms of migration is far from satisfactory. In relation to skill level, Europe 
attracts less high skilled immigrants and more low skilled immigrants compared to the USA, Australia and 
Canada, while vacancies in highly skilled jobs are increasing. In relation to labour market participation, 
participation/ employment rates of immigrants and their descendents remain low in many Member 
States. Illegal migration contributing to irregular work remains high. Almost in all Member States the 
integration of immigrants represents an important issue. Immigrants are among the most vulnerable 
groups. The fight against discrimination represents an important dimension of this issue. 
 
New forms of work. Modern organisations are often more decentralised and may use ‘lean production 
methods’. The result of these changes has been a reduction in directly employed staff. Many companies 
now only carry out core functions in-house, while auxiliary functions have been outsourced. This results 
in chains of suppliers and subcontractors. The way organisations operate and work together with others 
has become more complicated and less stable. There is now more instability in work contracts and job 
descriptions. Companies make greater use of short-term contracts, temporary employees, freelancers or 
self-employed people. Increasingly, employees are flexibly deployed over multiple tasks. Some 
contractual relationships have become more informal. More use is made of part-time workers, with 
women making up the majority. New technology may also influence the way people are employed, for 
example by creating more possibilities for people to work self-employed from home (European Agency for 
Safety and Health at Work, 2006). 
Both case studies and quantitative data show that employees with a temporary or fixed-term contract 
have less job security, less control over their working time, fewer career prospects, reduced access to 
training and perform less skilled tasks. These issues can result in work-related stress. Studies have 
showed that an increase in work-related stress also increases cardiovascular mortality (Finnish Heart 
Association, 2005). These issues have a gender dimension, since women are relatively over-represented 
in non-permanent and part-time jobs (Rantanen, 1998). 
 
The introduction of new technologies can be a stressful experience at an individual level for some 
workers. The pressure of information-intensive work and the learning process may be particularly 
stressful for some older workers. Nevertheless, ‘information overloads’ and psychological stress are not 
restricted to older employees or those with low training levels; ICT experts have also shown an elevated 
risk of psychological exhaustion (Rantanen, 1998). The use of and exposure to new technological 
products, little known for their biological effects, such as nano particles, may result in new risks to 
workers’ health. 
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New qualifications. The current process of economic and technological transformation requires a constant 
renewal of skills by workers, employers and managers and favours those countries more capable of 
meeting this demand. In other words, current growth is skill-biased in developed countries. Perceived 
lack of control over work is a well-documented factor that contributes to work-related stress, which also 
increases cardiovascular mortality. In industrialised countries, high-skilled occupations, including 
professional, technical, and administration categories, recorded the highest growth of all occupations in 
the 1980s and 1990s. Given the skill-biased nature of the current economic and technological 
transformation, worker training (formal education, vocational training and training in firm-specific 
activities) assumes an increasingly crucial role to assist individuals in developing skills to find and retain 
formal employment.  
 
Small and medium-sized enterprises (SMEs). The percentage of small and medium-sized enterprises has 
increased. European figures from Eurostat show that work-health problems are far higher in small 
businesses. SMEs may lack resources and know-how to manage workplace health. In SMEs, particularly 
in micro-enterprises, there can also be a lack of a formal management structure that will also affect the 
health and safety management process. As the number of SMEs grows, this places additional demands on 
labour inspectorates, in order to reach and support a larger number of workplaces and those that 
generally have fewer resources and knowledge to deal with workplace safety issues. 
 
Increasing work pace and workload. In the EU, work-related stress is now believed to affect one-third of 
the workforce (Ivanov, 2005). People living under long-term stress are known to be more vulnerable to a 
wide range of conditions, including CD, probably through a weakened immune system. Work intensity is 
increasing in all countries in Europe with more weekend work, irregular and less predictable working 
hours and the increasing use of both very limited hours (involuntary part-time work) and excessively long 
hours (involuntary overtime). Greater work intensity and time unpredictability do not seem to have been 
matched by an increase in employees’ autonomy over their work. These “new” risk factors are associated 
with psychological load. Non-standard working times increase the risk of cardiovascular diseases.  
 
Pension provision. Whereas pension reforms are well under way, they need to be monitored regularly 
with regard to their impact on future adequacy and financial, economic and social sustainability. 
Awareness of the risks associated to different pension schemes should be raised, thereby promoting 
informed choices. Work on the methodology for comparative analysis and the exchange of good practice 
should provide insight into the long term impact of pension reform on individuals, particularly for those 
with atypical career patterns. 
Privately funded pension schemes are of growing importance. This generally means a shift in the sharing 
of risks between beneficiaries, governments, sponsoring undertakings and pension funds, which needs to 
be well evaluated and accompanied by appropriate regulations. The full impact on the adequacy of future 
pensions is not easy to assess and depends on the size of contributions diverted to funded schemes and 
on their actual coverage. While fuller and more productive employment is more likely to offer access to 
private pensions, specific policy measures seem necessary to increase coverage currently at 50-60% on 
average to ensure that the whole working population will accumulate sufficient private pension right – an 
objective set by many Member States. Future pension benefits will also depend on real returns on 
accumulated capital as well as actual costs and fees – which can affect lower pensions to a greater 
extent. In those Member States introducing greater reliance on private pension provisions the 
mechanisms for transition are still in evolution. The age at which people join funded schemes, the 
retirement age and the rules governing the accumulation and payment of benefits, such as indexation 
rules and the treatment of non contributory periods, can have a strong impact on future pension 
incomes. But funded schemes also need to adapt to the increase in life expectancy. With increased 
reliance on funded pensions, the government’s role needs to be clearly defined. This involves the 
definition of pay-out conditions, appropriate supervision, public information and financial literacy (Joint 
Report on Social Protection and Social Inclusion, 2008).  
 
Consequences of on-going changes in the future. The world of work has radically altered in organisation 
and composition and will continue to change over the next decades. European Member States will need to 
deal with these changes which can have a positive or negative impact on workplace health and safety. It 
is clear that public health and workplace health interventions among workers will be a major future 
challenge for maintaining a healthy workforce.  
 

 
2.6. Education 
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Education is another important factor to preserve and promote health. Significant differences are shown 
among EU Member States both in terms of total population having completed at least upper secondary 
education (Table 2.3) and of total early school leavers (Figure 2.4). 
 
Table 2.3. Total population percentage having completed at least upper secondary education in EU 
Member States, candidates and EFTA countries. 
 
The indicator shows the percentage of the adult population (25-64 years old) that has completed upper 
secondary education. The indicator aims at measuring the share of the population that is likely to have 
the minimum necessary qualifications to actively participate in social and economic life. It should be 
noted that completion of upper secondary education can be achieved in European countries after varying 
lengths of study, according to different national educational systems. 
 
Figure 2.4. Early school leavers in EUGLOREH Countries, per gender, in 2006. 
 
In the EU25 as a whole, women accounted for almost 55% of all students enrolled in tertiary level 
education (i.e. ISCED levels 5 or 6) in 2003/2004 
 
This gap is evident throughout the EU. There are more women than men enrolled in ISCED in 5 level 
programmes in EU Member States. Women accounted for more than 60% of students enrolled in Sweden 
and the three Baltic States as well as in Iceland and Norway. The share of women among students 
increased between 1997/98 and 2003/04 in virtually all countries for which data are available for both 
years. The only exceptions are Finland and Lithuania, marginally, and, Cyprus and Bulgaria more 
markedly (EUROSTAT, 2008). 
 
Men represent the majority of students enrolled in ISCED 6 or advanced research programmes in most 
European countries. In the EU25 as a whole, women made up almost 47% of students in 2003-04. In 
Belgium and the Czech Republic the figure was under 40%. Women outnumbered men, however, in the 
three Southern countries of Spain, Italy and Portugal, the three Baltic States, Luxembourg, Finland, 
Bulgaria and Romania as well as Iceland. Between 1997/98 and 2003/04, the number of women enrolled 
in ISCED level 6 programmes compared to men increased in nearly all countries, by an average of almost 
3 percentage points in the EU25. The only exception is Italy, where women still outnumber men 
(EUROSTAT, 2008).  
  
In 2004, women made up around 59% of students graduating with ISCED level 5 qualifications in the 
EU25, 4 percentage points more than the share of women in enrolments. More women than men 
graduated in 2004 in all countries except Turkey, where women make up a relatively small proportion of 
students enrolled. In Portugal, Poland and the three Baltic States, as well as Iceland, around two thirds or 
more of graduating students were women. 
The situation is very different at post graduated level. In the EU25 as a whole in 2004, 57% of those 
successfully completing their studies were men. Men also outnumbered women in most countries. The 
exceptions are Ireland, Italy (though only marginally so), Cyprus, Portugal, the three Baltic states and 
Bulgaria. The share of men among graduates at this level, moreover, was more than their share of 
enrolments in most countries, which partly reflects the growing share of women enrolling in ISCED 6 
programmes (i.e. those graduating are those who initially enrolled some years previously when the share 
of women was smaller). There is a marked difference between the fields of education in which women 
and men successfully complete the first stage of tertiary level programmes. While women make up a 
large majority of those graduating in health and welfare and teacher training and education programmes 
at ISCED level 5, outnumbering men by more than three to one on average in the Eu in 2004, the 
opposite occurs in engineering, manufacturing and construction. 
The number of enrolled in education in EU is expected to decline from 91.8 and 91.6 millions in 2002 and 
2003 respectively to 71.7 millions in 2050. For all age groups, the main explanation for the drop in the 
number of students is demographic, but for students aged 15 or more, labour market developments also 
influence the developments in enrolment rates. The number of students is expected to decline from 2002 
to 2050 in all countries but Luxembourg. Measured as a share of working-age population, the average EU 
student ratio is expected to decline by 2.4 percentage points. Declines in this ratio are expected in all 
countries but Denmark and the Netherlands, and the strongest expected reductions are foreseen for 
Cyprus and Poland with reductions of about 10 percentage points (European Commission, 2006). 
While education is primarily publicly founded in all Member States, private contributors also play some 
role. The share of public education expenditure varies across countries depending on the specific 
institutional setting for education and across ISCED levels of education. In most Member States, the 
share of publicly funded education is close to 100 for basic and upper-secondary education. For tertiary 
education, the shares of publicly funded education vary somewhat and are generally lower than at lower 
level (European Commission, 2006). 
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Considering the large increase of life expectancy and the rapidly charging contexts of working and social 
life, the need emerges for providing the opportunity of life-long education to help all citizens to better 
cope with the many innovations and developments taking place during their life-times. This is absolutely 
essential to ensure optimal performance in the working environment, but it is also important in the social 
context. How to succeed such as demanding task is one fundamental challenge we have to face.  
  

 
2.7. Urbanisation 

 
In 2008, for the first time in history, more than half of the human population, an estimated number of 
3.3 billion people, will be living in urban areas. By 2030, this figure is expected to increase to almost 5 
billion (UNFPA, 2007). In most countries, the trend towards urbanisation is unbroken and most scenarios 
suggest a steady rise of urban populations. Within the EU, urbanisation is already on a very high level, 
ranging from 49% (Slovenia) to 97% (Belgium) and showing a diverse picture. However, EU15 countries 
tend to be more urbanised than the NMS or Turkey (EUROSTAT, 2003). EURIPA, the European Rural and 
Isolated Practitioners Association, estimates that about 20% of the European population is living in rural 
settlements. The countries where a significant proportion of people still lives in the countryside are 
Slovenia, Slovakia, Latvia, Finland, Ireland and Greece (WHO HFA Database). 
The divergence between urban and rural settlements introduces a variety of mechanisms that influence 
health status and mortality of the population, such as the provision of health care. Key dimensions of the 
variation between urban and rural settlements are for example the demographic structure of populations, 
their educational level and their lifestyles, their occupational backgrounds, and their exposure to 
environmental conditions. As all of these issue may have direct or indirect effects on health, it is up to 
the health system to provide adequate and accessible services, matching the respective needs of these 
populations. Specifically, the provision of primary healthcare is considered one of the major 
characteristics of the urban-rural differences, as in many countries there is a trend for rural areas to be 
generally underserved for what concerns healthcare services (Marrone, 2007; Arcury et al, 2005). 
 
Human settlements have always been changing and developing. Still, there are several future challenges 
which will force human settlements of today to adapt and prepare for. Some of these major challenges 
are described below. 
 
Megacities. The start of the twenty-first century is marked by a new reality which sees the metropolis 
take centre stage. Cities and megacities are indeed the centre of public debate, cultural speculation and 
media attention as not only do they affect the lives of millions of new inhabitants but also the health and 
sustainability of the entire planet: they are responsible for 75% of the total amount of CO2 emissions. 
But the growing economic, social and cultural significance of cities is making them assume more 
importance as they become meeting points for creativity, economic growth and social conflict. In 1950, 
just 83 cities had a population of more than one million; in 2000 they had increased to 411 (18 of which 
had more than 10 million inhabitants). In 2015 these cities will further increase to a population of 23 
million, occupying 25% of the earth’s surface. And then they will enlarge and link up with each other, in 
some cases forming a single entity. This phenomenon is evident when observing earth from space: the 
area comprising the cities of Boston, Philadelphia, New York and Washington seems to be a single city; in 
Europe, South-East England has the same effect. Sao Paulo in Brazil has approximately 26 million 
inhabitants, yet the geographical proximity of Rio de Janeiro with its 19 million inhabitants would seem to 
suggest a single immense megacity in the making on the Atlantic coastline. 
 
Several large-scale exhibitions have recently dealt with the theme of cities and their change, imagining 
and predicting possible future developments, analyzing opportunities for growth, coming to terms with 
compromises to be made, and considering the role of determining forces in the development of 
contemporary cities. These events have provided important opportunities to reflect on and for discussing 
our metropolitan future. 
 
Global Cities, organised in collaboration with the Venice Biennale Foundation, was installed in the Turbine 
Hall of London’s Tate Modern and included the works of internationally famous architects and artists. The 
exhibition analysed the changes that have taken place in ten large cities (namely: Cairo, Istanbul, 
Johannesburg, London, Los Angeles, Mexico City, Mumbai, Sao Paulo, Shanghai and Tokyo) and explored 
the most pressing issues these must face including migration, mobility, integration and sustainable 
growth. The five main themes explored - speed, size, density, diversity and form – were drawn from a 
socio-economic and geographic study conducted by researchers from the London School of Economics. 
  
The large-scale monographic exhibition of the work of Renzo Piano, organised as part of the Milan 
Triennale, highlighted the transformations that have marked the transition from the twentieth-century 
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industrial city to the twenty-first-century post-industrial city celebrated through original drawings, plans 
and models documenting the production of more than 40 years of activity of the Italian architect, Renzo 
Piano. His projects can be thought of as an attempt to return to – and revive - the humanistic tradition of 
the European city, reworking the principles of settlement in the context of contemporary culture. Piano’s 
city promotes the idea of multipurpose spaces which convey the restlessness of contemporary times 
through the celebration of complexity, transparency and permeability. In Milan – as in New York, Genoa 
or Rome – traces of the past were not removed but reintegrated, using the ideal of lightness as a starting 
point for design. 
 
Suburbanization/density/sprawl. Human settlements have seen periods of outward as well as inward 
development. In the 80s and 90s, many large European cities experienced an extreme outward 
development which has been called suburbanization and has lead to an extension of the settlement area 
beyond its administrative borders, creating the so-called “city regions”. Many businesses and services 
followed and moved to greenfield developments outside the city, where taxes and square meter prices 
were much lower. However, in recent years, there is a trend back to the city, with new residential areas 
being established in central areas formerly used for industries. Still, it will be a great task for the 
administrators of these cities to provide adequate living conditions to the new urban settlers and keep 
them in the city.  
 
“Eco-compatible cities” experiments and buildings. One of the first experiments in eco-compatible cities 
comes from Stockholm, in Sweden. The new Hammarby Sjostad zone, 10,000 flats for 25,000 
inhabitants, is an example of how the modern requirements of individuals can be combined with ecology. 
After a large-scale environmental reclamation of the ex docks and industrial area, the companies involved 
in the project created infrastructures and buildings. Today, the citizens of this small jewel created on 
water live in houses with green roofs that look like gardens, travel on a light metropolitan railway created 
from advanced materials, and can count on an energy cycle based on a mix of photovoltaic plants, solar 
panels and biogases. Not to mention the recovery of rain water, the underground waste disposal system 
and the intelligent traffic development. The result has been a huge cut in pollution, higher quality of life 
and the possibility of leaving a liveable city to future generations.  
The “Hammarby model” has opened the way for a different concept in the creation of residential areas, so 
much so that in China not just a single zone but a whole eco-compatible city is being created, to be 
inhabited by 80,000 people. It will be named Huai Rou, and is located little more than fifty kilometres 
from Peking. The city will be “open” 24 hours a day, with a university campus, a technological park, a 
financial centre, an events pavilion and large spaces for culture, with museums and art galleries. The 
layout of the green areas has been carefully studied and designed to create a harmonious relationship 
between the natural elements and the colours of building and infrastructures. Research into wind 
direction has been carried out and buildings have been positioned in order to limit energy consumption 
and make the best use of solar exposition. Huai Rou will be entirely fuelled by renewable energy sources, 
including photovoltaic energy, solar energy and waste recycling. Some buildings will even make use of 
wind power. Moreover, only a year ago it was announced that work would soon begin on one of the first 
four eco-cities planned in China. Dongtan will be ecologically friendly, with zero greenhouse-emission 
transit and self-sufficient water and energy systems. The city is being designed around a series of village-
style neighbourhoods to make it pedestrian rather than car friendly. Dongtan is located on the third 
largest island in China at the mouth of the Yangtze River. The 86 square km site is adjacent to a wetland 
of global importance. The urban area will occupy just one third of the site, with the remaining land 
retained for agriculture and used to create a buffer zone of “managed” wetland between the city and the 
“natural” wetland. 
Within this context, another significant issue is represented by the decision of the German Government to 
implement a project aimed at ensuring that all the energy used in the Reichstag, the seat of the German 
Parliament, will come entirely from renewable sources.  
 
Mobility. The issue of mobility and transportation will continue to be one of the most-debated challenges 
of human settlements. As the need for mobility will rather rise than decline, any human settlement will 
have to choose a strategy that may focus on public transportation, on individualized traffic by cars, or 
support walking and cycling. Obviously, the options may be different for cities, depending on their 
infrastructure and their size. However, in many cities and settlements public health would benefit from an 
improved provision of physically active and environmentally sustainable transportation options, which 
would also increase efficiency of those trips that cannot be transferred from motorized individual traffic to 
other means of transportation. 
 
Rural neglect. As the section on the policy tools indicated, there is much awareness of the problems or 
large-scale urban settlements. Research work mostly focuses on large cities and megacities, while little 
work is invested in identifying the environmental health determinants in rural places and villages. It 
seems necessary to catch up by providing data on these neglected settlements which in many EU 
countries represent a significant portion of the overall population.  
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2.8. Energy production 

  
Due to both population growth and economic growth, energy consumption and resulting greenhouse gas 
emissions have been increasing in the pan European region, despite energy efficiency improvements and 
an increased use of renewable energy in certain areas. This trend is expected to continue if no additional 
policies and measures are implemented. Total energy consumption throughout the pan-European region 
is growing and remains dominated by fossil fuels. Despite large reductions in some air emissions in parts 
of Europe, the energy supply sector remains a major contributor to air pollution and greenhouse gas 
emissions. Increasing investments in renewable energy production installations in all regions remains a 
key tool to meeting environmental challenges and to improving security of supply. 
Increased use of fuel for domestic use may increase the public health effects. Various forms of electric 
power generation are associated with public and occupational health impacts along the production life 
cycle - from fuel extract to waste disposal - or recycling. 
In general, renewable energies seem to be preferable especially if no combustion is involved in the 
different production stages. However, a holistic view is necessary in order to analyze the public health 
impacts of energy production as a basis for avoiding surprises and reducing risks in the future. The WHO 
has summarized the health impacts of different forms of electrical power generation below as shown in 
Table 2.4. 
  
 
Table 2.4. Health impacts of different forms of electrical power generation. 
 
 

Energy-
generating 
Resource 

 

Direct health impacts 
 
 
 
 
 
 

Indirect health 
impacts 

(contribution to 
climate chance) 

 

Potential for accidental 
injuries and/or fatalities 

 

Biomass 
 

Mainly from acute and chronic effects of outdoor air 
pollution, but magnitude of health impact depends on 
combustion process and technology 
 

Little net contribution 
to greenhouse gases 
over the medium term 
provided renewable 
sources used 

Usually small and containable 
risks 
 

Coal 
 

As for biomass; additional burdens from occupational 
exposures 
 

Forms greenhouse 
gases, but separate 
contribution to climate 
change and resultant 
health impacts difficult 
to quantify; impacts 
delayed 

Appreciable occupational risks 
associated with extraction 
 

Geothermal No significant harmful emissions Negligible Minimal 

Hydroelectric 
 

No significant harmful emissions, but can lead to risks 
through altered ecology 
 

Significant during 
construction phase; 
negligible during 
operation 
 

Generally small, except to 
workers during construction 
 

Lignite 
 

As for coal; higher pollutant emissions and hence 
probably greater health impacts 

As for coal 
 

As for coal 
 

Marine Negligible Small/negligible Small (mainly occupational) 

Natural gas 
 

Cleaner burning than other fossil fuels, but health 
effects primarily from air pollution 
 

Forms greenhouse 
gases but generally 
lower than for other 
fossil fuels 

Some risks mainly during 
extraction 
 

Oil 
 

As for biomass; additional burdens from occupational 
exposures 
 

Forms greenhouse 
gases, but separate 
contribution to climate 

Appreciable occupational risks 
associated with 
 

 
 

 
 

change and resultant 
health impacts difficult 
to quantify and delayed 

extraction 
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Peat 
 

Similar to lignite 
 

Comparatively high 
greenhouse emissions 
versus coal 

Usually small and containable 
risks 
 

Photovoltaic 
 

Small 
 

Negligible 
 

Negligible 
 

Nuclear 
 

Small risks from release of radioactive material, but 
containable by effective control systems. Debate about 
long terni effects from exposure during mining. 
 

Minimal (some during 
reprocessing). 
 

Risk from uncontrolled 
releases of radiation usually 
small, but finite potential for 
catastrophic accident or 
terrorist threat 

Waste 
incineration 
 

Mainly from acute and chronic effects of outdoor air 
pollution, but magnitude of health impaci depends on 
combustion process and technology 

Contributes to 
greenhouse gases 
 

Usually small 
 

Wind power 
 

No significant harmful emissions 
 

Negligible 
 

Negligible 
 

Source: WHO (2004) 
 
Many health outcomes depend on the technology used, occupational health and safety practices, 
measures of control of pollutant emissions, workers protection legislation and practices and enforcement 
mechanisms. Many of these activities are under the responsibility of the enterprise. The exposure of the 
local population is very much dependent on the location of human settlements in relation to pollution 
dispersal and population vulnerability. Such factors are likely to significantly influence the associated 
health effects. We have to make sure that the highest measures of protection are adopted by the 
enterprises and energy companies, in order to control air, soil or water pollutants’ impact on the 
environment and therewith on human health. Renewable sources, such as photovoltaic and wind energy, 
are associated with fewer health effects in general. There has been a shift in the types of fuels used, 
away from coal and towards relatively cleaner ones, such as gas, in several central and Eastern European 
countries, both in district heating systems and in individual houses. The increased use of renewable 
energy, especially wind, solar and photovoltaic energy, will have positive health benefits. The production 
of electricity from nuclear sources has increased. Further major increases in nuclear power are not 
expected, however, until after 2020, when some increase may be necessary to meet the targets for 
reducing greenhouse gases. As noted above, addressing public concerns about the human health 
consequences of nuclear power accidents and nuclear waste disposal is a "must" for policy makers. The 
market price of energy is also very important for health; in fact, significant increases in prices of essential 
forms of energy (e.g. as is currently the case for oil) are likely to have a major impact on prices of 
manufactured and transported goods (e.g. food).  
 

 
2.9 Climate Changes 

 
Climate changes and their consequences on the environment, flora, fauna and human health have been 
recently reviewed in a EEA Report (EEA, 2008). 
 
Recent observations confirm that the global mean temperature has increased by 0.8 °C compared with 
pre-industrial times for land and oceans, and by 1.0 °C for land alone. Europe has warmed more than the 
global average (1.0 and 1.2 °C, respectively), especially in the south-west, the north-east and mountain 
areas. Projections suggest further temperature increases in Europe between 1.0–5.5 °C by the end of the 
century, which is also higher than projected global warming (1.8–4.0 °C).  
 
European glaciers are melting rapidly: those in the Alps have lost two thirds of their volume since 1850, 
with loss accelerating since the 1980s. Snow cover has decreased by 1.3 % per decade during the past 
40 years, with the greatest losses in spring and summer, and decreases are projected to continue. These 
various changes will cause natural hazards and damage to infrastructure and changes in river flows and 
seasonality, thus substantially affecting the hydrological cycle in river catchment areas. 
  
According to satellite observations, the rate of global mean sea-level rise has increased to 3.1 mm/year 
in the past 15 years (compared with a global average of 1.7 mm/year in the 20th century). Because of 
ocean circulation and gravity effects, sea-level rise is not uniform but varies across European seas. 
Projections suggest that sea level and sea surface temperature of some European seas could rise more 
than the global average. 
 
Warming of surface water can have several effects on water quality and hence on human use and aquatic 
ecosystems. Changes include movement of freshwater species northwards and to higher altitudes, 
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changes in life-cycle events (phenology), for example spring phytoplankton and zooplankton blooms up 
to one month earlier than 30–40 years ago. Climate change may thus favour and stabilise the dominance 
of harmful cyanobacteria in phytoplankton communities, resulting in increased threats to the ecological 
status of lakes and enhanced health risks, particularly in water bodies used for public water supply and 
bathing. 
 
Climate change, in particular milder winters, is responsible for the observed northward and uphill 
distribution shifts of many European plant species and of birds, insects, mammals and other animal 
groups. Climate change has caused advancement in the life cycles of many animal groups (phenology), 
including frog spawning, bird nesting and the arrival of migrant birds and butterflies, and these trends 
are projected to continue. Projected climate change will favour certain species in some forest locations, 
while making conditions worse or others, leading to substantial shifts in vegetation distribution. Changes 
in distribution and the timing of seasonal events of both pests and pollinators will further change forests, 
although the types of change are difficult to project.  
 
Projected increased variations in rainfall pattern and intensity will make soils more susceptible to erosion. 
Projections show significant reductions in summer soil moisture in the Mediterranean region, and 
increases in the north‑eastern part of Europe. Climate change alters the habitat of soil biota, which 
affects the diversity and structure of species and their abundance. Ecosystem functioning is modified 
consequently, but quantified knowledge of these impacts is limited. Soil degradation is already intense in 
parts of the Mediterranean and central-eastern Europe and, together with prolonged drought periods and 
increased numbers of fires, is already contributing to an increased risk of desertification. In many cases, 
desertification is irreversible, leading to adverse social, economic and environmental effects. 
 
Since the beginning of the 21st century, the variability of crop yields has increased as a consequence of 
extreme climatic events, e.g. the summer heat of 2003 and the spring drought of 2007. Since extreme 
events are projected to increase in frequency and magnitude, crop yields will become more variable. 
Increases in water demand for agriculture (by 50–70 %) has occurred mainly in Mediterranean areas and 
this is projected to continue, thus increasing competition for water between sectors and uses.  
 
Increased temperatures can have various effects on human health. Heat waves are projected to become 
much more common later in the century as the climate continues to change, with mortality risk increases 
by between 0.2 and 5.5 % for every 1 °C increase in temperature above a location‑specific threshold. 
There is some evidence that winter mortality in Europe has decreased, but this could have other causes, 
particularly improved housing and the prevention of winter infections. A number of vector-borne diseases 
are expected to increase in the near future. The tiger mosquito, a transmitter of a number of viruses, has 
extended its range in Europe substantially over the past 15 years and is projected to extend even further. 
Ticks and the associated Lyme disease and tick-borne encephalitis are moving into higher altitudes and 
latitudes. There is a risk of additional outbreaks of Chikungunya (a virus that is highly infective and 
disabling but not transmissible between people) and a potential for localised dengue to re-appear. 
Changes in the geographic distribution of the sandfly vector are occurring in several European countries 
and there is a risk of human Leishmania cases further north. The possible spread of these diseases is 
very dependent on early detection and the preventive measures in place. Some water- and food-borne 
disease outbreaks are expected to become more frequent with rising temperatures and more frequent 
extreme events. The risk is very dependent on human behaviour and the quality of health care services 
and their ability to detect early and act. 
 
The impact on health of extreme weather events (floods, storms, droughts, heat waves, forest fires) are 
dealt with in Chapter 10. 
 
 

 
2.10 Technological developments 

 
 
2.10.1. Human genomics and other “omics” technologies  
 
The Human Genome Project, the development of new genetic tests, DNA chip technologies and related 
technologies offer new opportunities for the promotion of population health which will lead to 
fundamental challenges in the healthcare delivery systems. Medicine and public health get an increasing 
insight into the biological factors which drive disease mechanisms, in particular in the field of cancer. As 
we see a clear need to adjust concepts in the understanding of health and diseases as well as concepts of 
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prevention and health service delivery, the emerging genome-based knowledge and technologies call for 
a paradigm shift in public health. As a consequence, we can describe a dichotomy: genomics needs to 
understand how it can include public health aspects in its work programme, while public health needs to 
analyse how genomics changes the concept of public health. The second approach is seen as the core 
task of Public Health Genomics (PHG). Still there is an interdependency between the two directions, e.g. 
as Public Health services, surveillance, the education of the professions and the genetic health literacy of 
the lay population.  
 
A comprehensive healthcare which regards, besides environmental, social and lifestyles factors, genetic 
determinants will become essential as it creates new opportunities for target-oriented and individualised 
strategies in preventive medicine and early detection of illnesses. The integration of genome-based 
knowledge and technologies will change primary, secondary and tertiary prevention. Inter alia, disease 
prevention programme and clinical interventions will be specifically targeted at susceptible individuals, 
families and sub-entities of populations based on their genomic risk profile. The upcoming post-genomic 
healthcare system also challenges the existing concepts of surveillance and health statistics. So far, there 
are still no indicators for the implementation of genomics into public health. Indicators and statistical 
material are needed for secondary health data such as the exposure to toxic substances (toxicogenomics) 
or the impact o food on human health (nutrigenomics). Current health statistics and surveillance systems 
do not cover underlying biological factors of diseases such as genomic variants. The occurrence of 
pleiotropic effects demonstrates that it may not be sufficient to measure the prevalence of diseases if the 
surveillance is purely based on phenotypic effects. 
The future use of indicators and health statistics will also depend on the level of individualisation in 
healthcare systems. Indicators and statistics can only be used if the genomic risk stratification shows 
outcomes which lead to the description of groups individual prevention programmes based on the 
individual genomic profile. 
So far healthcare systems, policy makers and industries are not prepared for the conceptual change and 
all stakeholders are struggling to transfer the emerging knowledge into clinical and technological 
applications. Public Health Genomics advocates the interdisciplinary discourse and the understanding of 
genomics; it fosters progress in translational research and supports the introduction of new concept of 
risk stratification and prevention. 
 
The development of high-grade “omics” technologies has enabled scientists to gain new insights into the 
genetic of fundamental biological processes of plants and plant pathogens. The development of additional 
tools is likely to gain a deeper understanding of the functioning and regulation of genes and their 
products in developmental , environmental and evolutionary contexts. Moreover, findings from model 
systems may be transferred into plants of agronomic importance, in order to optimise the genetic 
makeup of crops, e.g. improve nutrient/water use efficiency, resistance to biotic/abiotic stresses and the 
quality of end products. Bioinformatics is essential to exploit the huge amount of quantitative data 
generated by high-throughput studies. The storage, organisation and interpretation of this information in 
standard and easily accessible forms as well as its configuration into interactive models represent a 
particular challenge. 
 
High-grade “omics” technologies in farm animals and their pathogens are also in full development, giving 
to animal scientists the genetic base of farm animal biology and production. The generation of additional 
animal genome sequences may need to be supported. There is a need to develop more sequence data, 
‘single nucleotide polymorphism’ (SNP) and phenotype databases. The long term annotation and duration 
of the genomics data to make sure that it remains up to date, reliable and available needs to be 
addressed. The advances need the right tools for properly exploiting farm animal genomics. These may 
include functional and comparative genomics and/or in silico analysis to dissect the genetic basis of one 
or more specified traits. The global body of bioinformatics data is an increasingly critical input for bio-
economy, even more so in the current period of high-throughput data collection and due to the need for 
complex analysis in ‘omics’ technologies. 
 
Analysis and exploitation of biodiversity is a distinctive part of the sustainable use of biological resources, 
which can be supported and improved by new tools, in particular ‘omics’ technologies. The purpose is to 
identify, protect and use biodiversity, either for the conservation of relevant genetic and biological 
resources particularly in plants and animals (including fish and aquaculture), for improved use for 
agricultural purposes (e.g. improvement of specific traits for sustainable production of plants and 
livestock; soil microbiology), or for innovation in varieties and products, e.g. bioactive molecules. 
 
 

 
2.10.2. Nanotechnologies  
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Due to their diminutive size, nanoparticles exhibit properties that can differ substantially from those of 
matter in bulk or organized in larger particles. There are two main reasons for this. First, nanoparticles 
have, relatively, a larger surface area than the same mass of material produced in a larger bulk form. 
This can make materials more chemically reactive. Second, below 50 nm, the laws of classical physics 
give way to quantum effects, causing optical, electrical and magnetic behaviours different from those of 
the same material at a larger scale. These effects can give materials very useful physical properties such 
as exceptional electrical conduction or resistance, a high capacity for storing or transferring heat or 
different solubility properties.  
 
Nanoparticles, whose dimensions range between 1 and 100 nm (0.001-0.1 µm), are characterized by 
specific properties. At the current stage of rapid evolution of nanoscience and nanotechnology it is not 
possible to be scientifically precise over inclusion and exclusion criteria for defining a substance as a 
nanomaterial. But some aspects are known to be of utmost importance for the classification (e.g. natural 
occurring vs. manufactured nanoparticles, the status of micelles/capsule and the number of dimensions in 
the Nan orange). Engineered nanoparticles are increasingly produced and used in industrial fields as 
electronics, sporting products, clothes, sunscreens, cosmetics, computer, aerospace and other fields  
such as food packaging, food supplements, food and feed additives, animal health, veterinary drugs, 
pesticides and plant health.  
 
The existing and/or foreseen nanoparticles applications in the medical field include molecular diagnostic, 
imaging, drug discovery and drug delivery and therapy, for biomarker discovery, and uses in oncology 
and cardiovascular medicine. Currently, there is a considerable effort at international level for the 
evaluation and prevention of the possible health and environmental risks (The Royal Society, 2004; 
NIOSH, 2006; Schulte et al, 2007; Nel et al, 2006; Medina et al, 2007).  
 
The nanoparticles categories of main interest for biomedical and other uses include (Nel et al, 2006); 
(Medina et al, 2007). 
 
-  Carbon nanoparticles: Fullerenes, with polygonal structure formed by 60 carbon atoms and 

surfaces with tissue-binding capacity. Carbon nanotubes, of large use, with a cylinder structure, a 
high electrical conductivity and a remarkable mechanical strength. They may be also used in 
biomedicine as drug carriers;  

-  Ceramic nanoparticles: Inorganic particles, with porous surface that can act as a drug vehicle;  
- Liposomes: lipid-based nanoparticles, largely used in pharmaceutical and cosmetic industries for 

drug delivery; 
-  Emulsions: oil-water mixtures, with droplet diameters in the nanoscale; surfactants maintain their 

shape. Used for skincare; 
-  Quantum dots: Nanosized semiconductors (also named nanocrystals), which under stimulation 

can emit light of various colours. Used for cell imaging, in particular in cancer imaging: 
-  Nanorods: nanoparticles with 1- 100 nm length, used in medicine as imaging and contrast 

agents; 
-  Polymer nanoparticles: Water-soluble polymer-protein and polymer-drug conjugates. Polymer-

drug conjugates may allow some tumour targeting; and 
-  Metallic and supermagnetic nanoparticles: Iron-oxide nanoparticles (5-100 nm range) are used 

for selective magnetic bioseparations and as vectors of drugs, bioactive molecules and DNA, with 
an external magnetic field directing their progress towards the target tissue. 

 
For Europe, data on the actual use and market presence of these products are very limited. Only the UK 
maintains a voluntary reporting scheme for engineered nanomaterials in general and only nine products 
have been reported so far (September 2007)(4). In the US, the Woodrow Wilson International Centre for 
Scholars has compiled an inventory of products which claim to contain nanotechnology products or be 
based on nanotechnology(5).  
 
 

 
2.10.3. Information and communication technologies  
 
The process of innovation and profusion of new information and communication technologies (ICTs) 
constitutes a radical transformation of the means of production, distribution and exchange. It has already 
profoundly affected international trade and investment, the movement of capital and labour and work 
processes and products, and has accelerated the shift towards services and their outsourcing 
internationally (ILO, 2006). Moreover, the speed with which information flows from one part to another 
part of the world has dramatically changed social, institutional and diplomatic relations and the 
perspective of earth as a “common village” is becoming more and more real. (6) The direct employment 
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effects of ICTs are, on the one hand, new jobs created in producing and delivering new products and 
services and on the other, the loss of jobs in redundant technologies or in companies that fail to keep up 
with their competitors’ rate of innovation. Indirect effects include the impact of technological change on 
productivity, skill requirements and associated organisational adaptation (Freeman, et al, 1995) (7). The 
process of structural change driven by competition and new technologies is often described as “creative 
destruction”  
 
Community policies for the digital economy have developed rapidly over the last decade. In particular, 
the Europe 2005 Action Plan targeted a dynamic e-Business environment and pursued a package of 
measures in relation to e-skills, interoperability, trust & confidence, SME take-up and regulatory reforms. 
The e-Europe 2005 Action Plan has now been superseded by the i2010 strategy, which forms the 
information society component of the renewed Lisbon strategy to boost European competitiveness. The 
i2010 programme is a comprehensive strategy for deploying and modernising EU policy instruments to 
encourage the development of the digital economy (information society and enterprise: linking European 
Policies, 2006). From a business perspective, the key measures under the i2010 programme include: 
 
A review of e-Business policies and trends and assessment of the need for additional policy measures to 
remove regulatory, organisational and legal obstacles to the take-up of ICT and e-Business. 
Review of standardisation for ICT. 
Analysis of the possible application of the public procurement directives to pre-commercial procurement 
and the procurement of innovation for the uptake of R&D. 
Launching of a public debate on radio frequency identification (RFID) and issuing of policy proposals. 
 
Adding to the initiatives under i2010 is the review of the competitiveness of Europe’s ICT sector within 
the ICT Task-Force, which will subsequently be considered by forums including the i2010 High-Level 
Group. 
 
Under the Sixth Framework Programme (FP6), one of the main themes has been enterprise networking. 
Key areas for research included: dynamic collaborative business networks; interoperability of enterprise 
software, applications and processes; new intelligent and networked products; and digital business 
ecosystems. 
 
Another key theme was the development of next generation collaborative working environments as a 
basis for increasing creativity and boosting innovation and productivity. These environments should 
provide collaboration services to allow for the development of worker-centric, flexible, scalable and 
adaptable tools and applications. 
 
Projects relevant for enterprise and industry are also found across a number of other FP6 research areas, 
in particular under the Strategic Objectives: 
 

- Towards a global dependability and security framework 
- Advanced Grid technologies, systems and services. 
- Embedded systems. 
- Software and services. 
- Semantic-based knowledge and content systems. 

 
Other activities included are: 
 
The e-Ten Programme, concerned with the large-scale roll-out of public interest services, primarily in 
support of the 2010 programme initiative. Some of these services relate to access to business 
information or to administrations’ interactions with business, as well as work-related training and skills. 
Relevant projects are found under the e-Ten action lines on e-Government, e-Learning, eInclusion and 
SME services. 
 
E-Contentplus (2005-2008) supports the development of multilingual content for innovative, online 
services across the EU. This information can often provide a basis for new or improved e-Business 
services, including applications in industry sectors. The Programme promotes leading-edge technical 
solutions to improve accessibility and usability of digital material in a multilingual environment, including 
pan-European services, information infrastructures and showcases. 
 
ICT Policy Support Programme, part of the Competitiveness and Innovation Framework Programme 
(CIP), will build on the e-Ten and e-Contentplus programmes and will support the aims of i2010, the new 
integrated strategy to boost Europe’s digital economy. With a budget of €728 million, it will stimulate 
converging markets for electronic networks, media content and digital technologies, test new solutions to 
speed up the deployment of electronic services, and support modernisation of the European public sector. 
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The developments occurred in the information and communication technologies has allowed the 
delivering of a number of health-related actions and services. New health-related tools include: 
 
Electronic health cards. Building on the agreement at the Barcelona European Council that a European 
health insurance card should replace paper based forms needed for health treatment in another Member 
State. The Commission intends to support a common approach to patient identifiers and electronic health 
record architecture through standardisation and supports the exchange of good practices on possible 
additional functionalities, such as medical emergency data and secure access to personal health 
information. 
 
Health information networks. Member States should develop health information networks between points 
of care (hospitals, laboratories and homes) with broadband connectivity where relevant. In parallel, the 
Commission intends to set up European-wide information networks of public health data and co-ordinate 
actions for Europe-wide rapid reactions to health threats. 
 
On-line health services. Commission and Member States will ensure that on-line health services are 
provided to citizens (e.g. information on healthy living and illness prevention, electronic health records, 
teleconsultation, e-reimbursement). Some of the health and related preventative services (e.g. air and 
water quality on-line information) could be expanded at trans-European level through the e-TEN 
programme. The Commission will monitor actions taken by Member States to make health information as 
accessible as possible to citizens as well as initiatives to implement quality criteria for websites. 
 
Health Telematics. The High Level Committee on Health established a Working Group on Health 
Telematics to review the introduction of information and communications technology (ICT) in the health 
sector, the factors promoting or inhibiting its development, and areas where Community legislation could 
be beneficial. The Group considered particular applications of ICT in health, namely health cards, virtual 
hospitals and provision of health-related information to health professionals and patients. 
 
Activities under the Research Framework Programmes. Many of the projects supported by DG Information 
Society under the EU Research Framework programmes are of direct interest to DG Health and Consumer 
Protection's policy work. Information on these can be accessed through DG Information Society’s 
homepage. 
 

 
2.10.4. Automatic identification and traceability technologies  
 
Recent technological developments has made possible systems that using bar-codes or radio frequency 
identification (RFID) allow automatic identification and data capture of pharmaceutical products, medical 
devices, patients, caregivers, assets, equipment and locations in a faster, accurate, more efficient way 
and at a lower cost than manual identification alone.  
 
Automatic identification systems have a very wide range of applications, including point-of-care scanning 
to match product data to patient data, verification of patient identity via a wristband, enabling the 
introduction of robotic dispensing systems, recording implant serial numbers in patient records and 
central registries, tracking and tracing of individual instruments through decontamination, stock control 
and supplies management, tracking assets throughout a network of facilities. These technologies make 
also feasible a unique identification for each and every pack of drugs or medical device, which in turn will 
enable authentication and traceability systems. All these applications and systems enable the realisation 
of associated health and economic benefits: reducing medication errors, preventing counterfeiting, saving 
costs and increasing the healthcare supply chain efficiency and transparency. 
  
Medication errors 
 
More than 30% of all adverse drug events are preventable and appear to be consequences of medication 
errors(8). Several studies in different countries indicate the significance of medication errors. For 
example: in the UK, the NHS has calculated that approximately 60 patients die each day due to adverse 
drug errors(9). Around 10% of admissions are likely to incur patient safety incidents, which may cost 
around £2 billion/year in hospital stay alone. About 400 people per year die, or are seriously injured, in 
adverse events involving medical devices. In Spain, an Adverse Event Study indicated that 9.3% of 
hospital stays incurred a serious adverse event, with medication errors being first (37.4% of such 
events). (10) 
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Medication errors are rarely the fault of an individual Healthcare professional, but rather represent the 
failure of a complicated Healthcare system and can occur anywhere in the distribution system, although 
predominantly during prescription and administration. Prescription and administration are most often 
associated with medication errors, respectively standing at 39% and 38%. Dispensing and transcription 
account for 11% and 12%. While about half of the prescription errors are intercepted by nurses or 
pharmacists before they reach the patient, only 2% of administration errors are intercepted.  
 
Automating the prescription and administration processes through bar-code verification at the point-of-
care, electronic prescription systems and robotic dispensing systems will significantly reduce medication 
errors. Numerous studies have shown that automatic identification throughout the entire Healthcare 
supply chain, right to the point of delivery to the patient, is an extremely effective tool for preventing 
medication errors. For example, the introduction of bedside bar-code scanning at the Gerle Ziekenhuizen 
in Maastricht, the Netherlands, resulted in a reduction of 74% in administration errors (from 3.10% to 
0.84%)(11). Chelsea and Westminster Healthcare NHS Trust, UK, introduced a robotic dispensing system 
in May 2003. A study in the hospital pharmacy found that dispensing errors were reduced by 67% from 
2.7% to 0.9% of prescriptions(12).  
 
Drug counterfeiting 
 
In Europe, around 1% of pharmaceuticals are now counterfeit according to the WHO(13). As 
counterfeiting becomes more sophisticated, these products are increasingly present even in developed 
markets, for example because of increased Internet-based sales through illegal Internet pharmacies. In 
2006, 2.7 million items were seized by European Customs, a 384% growth versus 2005(14). It is likely 
that counterfeiting will continue to significantly increase over the next years. The US based Centre for 
Medicines in the Public Interest predicts that counterfeit drug sales will reach US$ 75 billion globally in 
2010, an increase of more than 90% from 2005 (15). 
 
The introduction of a unique identification for drugs or medical device, where appropriate, will enable 
authentication and traceability systems that will make it much more difficult for counterfeiters to intrude 
into the Healthcare supply chain, or at least make it uneconomical. The first step is to assign a unique 
identity to a product at the point of manufacture, which then remains with it throughout the supply chain 
until its consumption. This unique identification can then be crosschecked against a remote database and 
so make it possible to verify and authenticate a product at any point of the supply chain, including 
dispensing or point of sale. Counterfeiters would then first of all need a legitimate identification number 
that is registered in the database and linked to the correct item to enable authentication. In the worst 
case, two packs of drugs with the same serial number would be present in the supply chain, in which 
case stakeholders would be alerted about this intrusion when the second pack is being crosschecked.  
 
Increasing efficiency 
 
Manual systems and processes in hospitals are unable to efficiently handle the constant change that 
occurs with supplies (inventory control, product recall, etc.). For example, administrative costs along 
supply chains in healthcare constitute roughly 30 to 40% of healthcare costs but only 6-8% in the retail 
industry and 3-6% in the grocery industry – both areas in which computer-based technologies routinely 
streamline how products are traced and distributed. An EHMA(16) study indicated that 30-50% of all 
stock-on-hand in most hospitals is waste of working capital, with inventory for example being obsolete, 
expired or in excess(17). Considering that inventory management accounts for between 17% and 35% of 
a hospital’s total budget, it is evident that reductions in inventory management costs can significantly 
improve hospital budgets(18).  
 
Automatic identification and traceability systems allow automating and hence simplifying and improving 
accuracy in a number of supply chain processes, including order processing, receiving/shipping 
management (simplification of product identity control and quantity checks of incoming goods) and 
inventory management (e.g. monitoring shelf life and automatic re-stocking).  
 
For example, one UK trust, deploying a robotic dispensing system, saw a reduction in time spent in the 
dispensary by 34% for pharmacists and 51% for technicians, enabling far more time to be spent on the 
wards, working directly with patients and ward staff(19). The implementation of an electronic prescription 
process and automatic product identification in the San Raffaele Scientific Institute in Italy resulted in a 
30% cost reduction in the drug supply chain(20). 
 
Current situation 
 
The availability of automatic identification systems in hospitals today is very low: it is estimated that less 
than 10% of hospitals currently use bar-codes for medication administration. The penetration of 
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automatic identification technologies is higher with other healthcare supply chain stakeholders. Most 
pharmaceutical and medical device manufacturers and distributors already provide and use bar-codes or 
RFID tags for internal logistics purposes (often at logistic unit level). Retail pharmacies have also 
embraced bar-coding to a much larger extent than hospitals and use it at the point of sale. 
 
Hospitals have delayed investment in the hardware and software necessary for automatic identification 
until manufacturers routinely bar-code or tag at the unit-dose level as this is necessary for a hospital to 
reap all possible benefits.  
 
Some EU Member States have regulated national numbers to be labelled on the unit-of-use packages to 
enable reimbursement and to check product registration. These diverging national requirements require  
manufacturers to adapt production and packaging lines per market, which increases the costs of 
production and supply chain management and hampers the development of a truly internal market, i.e. 
one of the primary objectives of the EU.  
A few EU Member States are also investigating possibilities to implement national traceability systems for 
pharmaceuticals. Again, EU-wide or global standardisation would increase the efficiency throughout the 
supply chain and reduce the possibility of medication errors and counterfeiting. 
  
Standards harmonisation  
 
Only global and open standards enable the realisation of all Healthcare and economic benefits related to 
automatic identification and traceability systems. Open, technology-independent standards permit full 
interoperability and compatibility. End users are not locked into proprietary solutions and R&D resources 
can be created and used for other added value developments, once standards have been adopted. It also 
strengthens the competitiveness of companies by aligning national solutions and thus removing barriers 
impeding access to other markets.  
 
Healthcare is by nature a global sector, with supply chains that often cross borders. A global standardised 
system for traceability, from product manufacture to patient treatment, is imperative to comply with the 
increasing legal requirements for product traceability around the world. In cases of cross border trading, 
a global identification number can be used to identify that product in any country without any restrictions 
or errors.  
 
Local needs are incorporated into global standards, but local standards will jeopardise the realisation of 
the related benefits. Country-specific regulations may satisfy the needs of those countries, but when 
products move across borders throughout the global supply chain, this causes problems. It will be more 
difficult to achieve implementation on a national level due to the complexity of the myriad of systems 
required for various local requirements. Identification numbering schemes developed for one tracking 
system will not necessarily be recognised by another and the cost burden to the stakeholders in the 
healthcare supply chain will increase significantly. Identification numbering should be as ubiquitous as 
bar-coding of grocery items, whilst taking into account the specific needs of healthcare.  
 
The Expert Group on Safe Medication Practices of the Council of Europe strongly recommends the related 
stakeholders “to update the National and European legislative framework to require complete and 
unambiguous labelling of every single unit of use of all licensed medicines products” using the GS1 
System of global standards(21). The Department of Health in the UK already called for the use of 
standardised information in healthcare: “The case for coding is compelling, but all stakeholders need to 
work to commonly agreed standards if the benefits are to be realised fully. The Department of Health is 
recommending that the GS1 System should be adopted throughout the Healthcare system in England, 
both for manufactured products and for coding systems used within healthcare settings, such as patient 
identification codes on wristbands.” (22) 
 

 

2.10.5. Health technology assessment 
 
The potential of HTA for problem solving and helping division makers in their task is great and is likely to 
further improve in the future when a mutual understanding will be achieved in the member States for 
what concerns how to conduct HTA studies with the aim of assessing the relative effectiveness and cost-
effectiveness of new medical technologies. HTA approaches in different countries should be compared 
looking both at the methods and data used for the assessment, the conclusions reached and how the HTA 
evidence is used for decision making. 
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3.  

DEMOGRAPHY 
 
 

Acronyms 
 
EUROPOP 2004 2004-based European Population Projections, EUROSTAT data 
GCIM   Global Commission on International Migration 
LE   Life Expectancy 
NMS    New Member States of the EU 
TFR    Total Period Fertility Rate 
 

 

 
3.1. Fertility and marriage patterns 

 

 
The average number of children per woman was about two to three in the 1960s. At that time, the total 
period fertility rate (TFR = an indicator corresponding to the mean number of children per woman) was 
below 2.5 only in Bulgaria, the Czech Republic, Germany, Greece, Hungary, Italy, Luxembourg, Romania, 
Slovenia and Sweden; nowhere in Europe was this number below 2.0. In several other EU Member 
States, the TFR was above 3.0: Cyprus, Ireland, Malta, the Netherlands, Portugal and the Slovak 
Republic. 
 
Since 1970 fertility declined in most Member States, sometimes quite substantially. In Ireland for 
example, the TFR even halved between 1975 (3.75) and 1994 (1.85), in the Netherlands between 1964 
(3.17) and 1977 (1.58), and in Portugal between 1968 (3.00) and 1993 (1.51). In Germany fertility also 
dropped by about 50%: from 2.51 to 1.25 (1963- 1995). Fertility decline was less abrupt in other 
Member States like France and Sweden. Generally speaking, fertility decline is the common trend in the 
last quarter of the 20th century, and each country has its own fertility history (Figure 3.1) 
 
Figure 3.1. Total Period Fertility Rate in the Member States in 1960, 1980 and 2005 and the forecast for 
2050 
 
In the current millennium, no EU Member State has a TFR above 2.0. This means that fertility is below 
the so-called replacement level of 2.2 children per woman everywhere in the EU. In 2005 Ireland (1.88) 
and France (1.92) reported the highest fertility rates, while the Slovak Republic (1.25) and Poland (1.24) 
had the lowest. As many as 16 out of the 27 EU Member States had fertility rates below 1.5 in 2005.  
 
The overall fertility decline resulted in a more homogeneous fertility pattern over the past decades among 
the various EU Member States. Northern and Western Europe were the first regions where the TFR 
started to decline to (well) below the replacement level; currently, these regions have slightly higher 
fertility rates than elsewhere in the EU, although still below replacement; Southern and Eastern European 
fertility decline occurred later.  
 
Determinants of changing fertility patterns include female labour force participation and education. 
However, closely related to both there is also a demographic factor i.e. the rise in the mean age of 
mothers at the birth of their first child. Postponement of having children(1) triggers a decline in (period) 
fertility rates. As soon as the postponement trend diminishes, the (period) fertility rates may stabilize or 
even rise. An example is the Netherlands, where in the 1970s the age of the mother at first birth started 
to increase sharply, whilst the TFR dropped considerably. During the ’80s the TFR rose slightly due to the 
‘catching up’ of women who had not yet given birth to a first child. Since the ’90s the TFR has raised 
slightly further due to the fact that the increase in the age at first birth has slowed down. The rising 
levels of female education were especially important: if the educational levels had not risen, the age at 
first birth would have been lower than what it currently is. As higher educated women have their first 
child later in life than less educated women, the mere increase in the number of women with higher 
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education explains about half of the general rise in the age at first birth over the past decades, at least in 
the Netherlands (Beets et al, 2001).  
 
The trend towards postponing the first child started in the Scandinavian and Western European countries 
in the early 1970s; elsewhere the age at first motherhood started to rise somewhat later. In Eastern 
Europe this trend has been visible since the late 1980s or early 1990s. In the 1960s the mean age at first 
birth was 23 to 24 years in many EU Member States, although slightly lower in Eastern Europe. Currently 
the age is around 27 to 29 in most EU Member States in Northern, Western and Southern Europe, while 
Eastern Europe is lagging behind with levels between 24 and 26 years of age.  
 
Closer inspection of the TFR in a birth cohort perspective shows that women born at the end or just after 
the Second World War were the first to finish their fertility career with a number of children below 
replacement. Women from birth cohort 1955, who turned 50 in 2005 (i.e. they are currently at the end of 
their reproductive life) finished below replacement fertility in all countries except France (2.23), Ireland 
(2.67), Poland (2.29), the Slovak Republic (2.85) and Romania (2.26). Cohorts born in the 1930s only 
rarely had completed fertility below replacement. On average, women born in the 1930s had their first 
child earlier than women born later. Women born in 1955 still had their first child relatively early in many 
EU-countries, at ages between 24 and 26. Only in younger cohorts steep rises in the age at first birth 
occurred: women born in 1965 had their first child on average between ages 25 and 28, although a bit 
earlier in Eastern Europe. 
 
Currently, cohort TFRs are more elevated than period TFRs due to changes in fertility timing. If women 
born in a certain year (birth cohort) postpone a birth, the fertility rate for that particular year (period 
TFR) is lower, but the ultimate number of children born to women of that particular cohort (cohort TFR) 
may remain unchanged.(2) This implies that period TFRs will fluctuate much more than cohort TFRs (a 
cohort TFR may, more or less, be interpreted as the moving average of the period TFR) The fact that 
period TFRs currently are below cohort TFRs, suggests that some increase in period TFRs may occur. As 
soon as the rise in the age at first birth levels off, period TFRs may increase, at least as long as the 
ultimate number of children per woman does not change. This is one of the main reasons that countries 
in Eastern and Southern Europe with currently ‘lowest low fertility’ will most likely have (somewhat) 
higher fertility in the future.  
 
The drop in the TFR went together with a rise in the proportion of women that remain childless. Data 
show that childlessness stood at about 10% in birth cohort 1935 in Belgium, France and the United 
Kingdom, and 12-13% in Italy and the Netherlands; in Ireland and Portugal the percentage was about 5. 
In general, the percentages are higher in later birth cohorts; in cohort 1955 for example, up to about 
18% in Finland, the Netherlands and the United Kingdom, but in Belgium, Italy and Spain they are more 
or less stable (at about 10%) and even lower in France (8%). More recent cohorts show higher levels, 
but women from these cohorts may still have a child. Whether childlessness levels for women born in the 
1960s, 1970s or later will really top 20% remains to be seen.  
 
Birth cohorts in which 25% of the women already have a child at the age of 20 — thus 75% is still 
childless— finally end up with a childlessness level of around 10%. This ‘pattern of early childbearing’ is 
characteristic for Eastern European countries. Opposite is the ‘pattern of late childbearing’, where the 
25% border is not reached before the age of 25, which leads to a childlessness level of 15% or over. 
 
More men than women remain without children, due to lower ever-marriage-rates for men than for 
women (Toulemon, 1995). Research shows that having a partner or not is the most important reason for 
remaining without children. Next to that, education is crucial (Bloom and Trussell, 1984; Prioux, 1993). 
Higher educated women are much more likely than lower educated women to remain childless. This does 
not always imply that higher educated women opt voluntarily for this situation. Difficulties in finding a 
partner to share parenthood with may be a reason, as well as difficulties in becoming pregnant at higher 
ages. However, there is evidence that higher educated women conceive more easily, ceteris paribus, than 
lower educated women (Beets et al, 2001; Esveldt et al, 2001). 
 
Increasingly, children are born outside marriage. In 1960 only Austria, Estonia, Latvia and Sweden had 
over 10% of children born outside marriage. Currently Cyprus and Greece have a level below 10%. More 
than 40% of children are born outside marriage in Denmark, Estonia, Finland, France, Latvia, Slovenia, 
Sweden, the United Kingdom and Bulgaria. These levels may even be slightly flattered as women may 
get married after discovering a pregnancy, i.e. the conception rates outside marriage are higher than the 
birth rates outside marriage.(3) 
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3.2. Population growth and migration 
 
During the last 50 years, the population of the EU with 27 Member States, although diminishing in 
relative terms worldwide, increased in absolute terms by about 20% from 400 to 490 million. In the past, 
natural population growth (i.e. the number of births minus deaths) was the major source of the total 
population increase in EU Member States, whereas more recently the share of natural growth is 
diminishing. Immigration is, currently, the main driving force of population growth in the EU.  
  
  
In 1960, around 13 per cent of the world’s population was living in the area of the current EU27. In 2006, 
this percentage diminished to 7 percent, i.e. it nearly halved during the last fifty years due to the fact 
that the overall world population growth was substantially larger than the population growth in EU27. In 
the foreseeable future, this trend will continue: the most recent projections of world population growth 
indicate a declining share of the EU27 population to 6% in 2025 and 5% in 2050 (EUROSTAT). During the 
last 50 years, the population of the European Union with 27 Member States, although diminishing in 
relative terms worldwide, increased in absolute terms by about 20 per cent from 400 to 490 million.  
 
Population growth within the EU has different faces across the various Member States. From 1960 to 
2006 the overall EU population increased by about 22%. Increases in population size were even larger in 
Cyprus, France, Greece, Ireland, Luxembourg, Malta, the Netherlands, Poland, Slovenia, the Slovak 
Republic and Spain. In 2006, only Bulgaria had a lower population size than in 1960. 
 
Although, in the EU in the 1960-2006 period the entire yearly population always increased, several 
Member States saw population declines. For example in Malta declines occurred in the 1960s and early 
1970s, in Austria and Germany in the late 1970s and early 1980s. Portugal experienced some stagnation 
in the 1960s and 1990s, Belgium and Ireland in the 1980s. More recently, these Member States have 
witnessed population increases again. Several of the new Member States, such as the Baltic States, 
Bulgaria, the Czech Republic, Hungary, Poland, Romania and the Slovak Republic have seen declines in 
population size in specific years since 1990.  
 
Compared to 2000, the 2006 population sizes were smaller in Bulgaria, the Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Romania, and the Slovak Republic. This indicates that all the ‘old’ 
Member States, and three of the ‘new’ States (Cyprus, Malta and Slovenia) have had positive population 
growth in the last few years. In this period, the largest population growth was in Ireland (+11%), while 
the lowest was in Bulgaria (-5%).  
 
Figure 3.2. Population size per Member State in 1975, 2006 and  forecasts for 2050 
 
Most striking is the enormous variation in population growth in the various Member States in the coming 
decades (Figure 3.2). Based on the EUROPOP 2004 baseline population projections, in 2050 the 
population size will be 25% larger than 2006 in Cyprus, Ireland, Luxembourg, and Malta. Sweden will see 
a population growth between 10 and 15%, France, the Netherlands and the UK between 5 and 10%. Five 
Countries will have almost the same number of inhabitants as currently: Austria, Belgium and Denmark, 
Finland, and Spain. A decline of 4-10% is foreseen for Germany, Greece, Italy, Portugal and Slovenia, a 
10-20% decrease in the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland and Slovakia, and a 
more than 20% lower population size is expected in Bulgaria and Romania. The twelve New Member 
States are expected to witness a 15% decrease in population between now and 2050, while EU15 will 
almost remain constant in population size. In sum, EU27 will decrease by 4 per cent. The baseline 
projection expects that the EU will have 472 million inhabitants by 2050 (384 million in EU15 and 88 
million in the new Member States together).  
 
In the past, natural population growth (the number of births minus deaths) was the major source of the 
total population, whereas more recently the share of natural growth has been diminishing. In the past ten 
years, the balance shifted to migration as the most important population growth factor. Immigration is 
currently the main driving force of population growth in the EU and this has of course implications for the 
demographic structure of the Union. Only in Finland, France and the Netherlands the rates of natural 
population increase are still larger than those by immigration (and both are positive), but also for these 
Member States the population projections show diminishing natural growth and ultimately negative 
population growth. The situation in the twelve new Member States is opposed to that in the former EU15 
(Figure 3.3). 
 
Figure 3.3. Natural increase rate and migration rate (per 1,000 population), 2005 
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The recent enlargement of the EU to 27 Member States will reduce the total EU population growth as 
several of the new Member States already have negative natural growth at the moment (i.e. a higher 
number of deaths than births) and several States have an emigration surplus. Especially Ireland, 
Luxembourg, Portugal and Spain have relative high net immigration, while France, Ireland, Luxembourg 
and the Netherlands (still) have a high natural increase. The 12 new Member States have a different 
profile. Except for Cyprus and Malta where positive natural growth continues together with an 
immigration surplus, the new Central and Eastern EU-Member States have low or negative population 
growth. The Slovak Republic still has positive natural population growth although small, while the other 
Member States all experience negative natural growth. The ‘lowest low’ fertility rates in these Member 
States are a major cause of this. In Slovenia, the population is still growing due to a larger positive 
immigration rate than the (smaller) negative rate of natural increase. Bulgaria, Estonia, Hungary and 
Latvia already have substantial natural decrease. 
 
The First Annual Report on Migration and Integration of the European Commission points out that 
migrations to EU-countries have been constantly increasing over the past 25 years. In countries with a 
net natural decrease in population, growth is currently due to only net gains of international migrants. 
For the European population at large, the relevant net gain in international migrants accounts for 70% of 
the overall population growth. In the European Union, there are about 25 million migrants (non-
nationals). Most of them originate from Mediterranean countries, former colonies, or countries of Eastern 
Europe. The strict immigration regulations in the EU member States result in an increasing number of 
people with illegal abode.  
 
According to UN statistics, within the EU25, Germany stands out with over 7 million immigrants (9% of 
all the population), but also France (11%), the UK (7%), Poland ( 5%), Italy (3%) and Netherlands 
(10%) all have more than 1 million citizens born abroad. Together these EU Members States 
accommodate 23 million immigrants, i.e. over 7% of their population. Luxembourg has a smaller 
absolute number, but its share of the total population is large (i.e. 37%). According to GCIM (2004), the 
number of first-generation immigrants in the EU15 (2002) can be put at 33 million (GCIM, 2004; HWWA 
2004). 
 
During the past 20 years, Europe experienced very important annual increases of inward migration and 
over the last 5 years, EU net migrant inflows reached an annual level of 2 million. Increased immigration 
flows are mainly due to strong and persisting push and pull factors related to globalisation and the North-
South divide in terms of demographic trends and welfare standards. 
 
The EU is set to remain a popular destination for migrants over the coming decades. Eurostat’s 
conservative projection is that around 40 million people will immigrate in the European Union between 
now and 2050. As many of them are of working age, migrants tend to bring down the average age of the 
population. However, the longer-term repercussions remain uncertain, as they depend on the more or 
less restrictive nature of family reunification policies and birth patterns of migrants. Despite the current 
flows, immigration can only partially compensate for the effects of low fertility and extended life 
expectancy on the age distribution of the European population.  
 

 
3.3. Population ageing 

  
The slowing down of population growth in the E.U. leads to shifts in the age structure of a population, 
generally referred to the population ageing. Population ageing is caused by declining fertility and 
increasing life expectancy. Young populations normally have relatively elevated levels of fertility and low 
levels of mortality which make them grow (significant excess of births over deaths), while older 
populations normally have a much smaller or even negative natural increase (excess of deaths over 
births). The absolute number of births and deaths in a population result from the relative levels of fertility 
(number of children per woman) and mortality (life expectancy) in combination with the age structure, 
i.e. the number of individuals present in each of the age-specific bars in the population pyramid. In turn, 
changes in the absolute numbers of births and deaths have effects on the shape of the population 
pyramid. Such changes may result from changing fertility and mortality levels, for example if the number 
of children per woman rises or declines, or if life expectancy changes. 
 
Figure 3.4. Age composition in EU27 in 2006  
 
Figure 3.5. Age composition in the NMS12 in 2006  
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Currently, all European countries are facing population ageing albeit in various degrees. In many 
countries, the population has already been ageing as long as reliable population statistics are available, 
for the past 50 or 100 years or so. The issue is expected to stay on the agenda for the coming decades. 
Generally the effect of fertility decline on ageing trends is much more profound than the effect of 
increasing life expectancy. Migration usually only has a small effect on population ageing if any effect at 
all. In the second half of the 21st century many EU Member States may face some ‘population juvenation’ 
as soon as the post Second World War baby boom disappears. 
 
Together with the initial age-sex structure of the population, the fertility, mortality and migration rates in 
a specific period constitute the age-sex structure at the end of that period (Figure 3.4 and Figure 3.5). 
Since population pyramids depict persons of 0 to about 100 years of age, these pyramids illustrate the 
demographic history of a country in the past 100 years. In addition to population dynamics, also 
changing social, economical and political contexts are reflected in these pyramids.  
 
Currently the largest age bracket in the EU pyramid consists of those born in 1963 (43 years of age in 
2005). People born in later years are less numerous and their numbers decrease almost linearly. While 
about 1.6% of all EU citizens were born in 1963, this diminishes to 1.0% for those born in 2002, about as 
many as today’s survivors born in 1940. Some slight indentation is visible for the cohorts born during the 
Second World War (around 60-65 years of age now), as well as for those born during the First World War 
(around 85 years now); both are more related to lower fertility than to higher mortality. The pyramid for 
the New EU Member States (NMS12) shows two bulges: those born just after the Second World War 
(1946-1955), and those born around 1972-1990. These cohorts are larger in EU27, whereas other 
cohorts are smaller. 
 
Obviously all other indicators are in accordance with this trend in ageing. Figure 3.5.3 shows the 
percentage of the population aged 0-14, 15-64 and 65+. They picture the decreasing shares of 
youngsters and increasing shares of older people over the past and in the coming decades. They clearly 
show that the trends in the 12 new Member States are fluctuating more than in EU15. In a certain way, 
NMS12 is lagging behind in ageing trends. Moreover, the share of the potential labour market population 
will be, in the years to come, much larger in these countries than in EU15 (the so-called ‘demographic 
dividend’). As a consequence, the demographic dependency ratios are ‘much milder’ in NMS12 than in 
EU15. That is expected to be so up until about the middle of this century. The EU15 countries can also 
still make a profit of their demographic bonus, since their total dependency ratio is currently at the lowest 
level. However, that will change within the coming decade. 
 
Figure 3.6. Share of EU27 population aged 0-14 and 65 or more from 1950 and forecasts up to 2050  
 
The absolute numbers of young people will diminish substantially and those of older persons will increase. 
While the number of youngsters will continue to diminish further, the number of people aged 15-64 is 
nearing its top around 2010 and will start to diminish from then onwards, while the number of 65+ will 
not diminish before 2050.  
 
Over the past two decades, old-age dependency — the ratio of the number of older, in general 
economically inactive people (65+) to the number of people of working age (15 to 64)— rose in the 
European Union from 21.6 in 1980 to 25.5 in 2005. The country specific trends are rather similar: after a 
decline at the beginning of the 1980s in most countries, caused by the baby-boom generation entering 
the working age population, old-age-dependency rose steadily afterwards. This effect was chiefly driven 
by a subsequent fall in fertility rates in the late 1960s and by an increased life expectancy. In 2004, Italy 
was the country with the highest dependency value (28.9), followed by Germany (26.8), Sweden (26.4) 
and Belgium (26.1). In this group of countries only Sweden shows an atypical trend, having reached 
declining ratios more recently.  
 
On average, the overall annual growth of the old-age dependency ratio within the European Union was 
1.5% during the last 20 years. The country with the most rapidly ageing population over the whole period 
of observation is again Italy with an average annual growth of 2%, followed by Portugal (1.6%) and 
Spain (1.5%). 
 
Nevertheless, some countries show declining old-age dependency ratios in certain years. Ireland is the 
only country with a negative development (-0.4% per year) over the period of observation. Sweden and 
Denmark show some stagnation over the last 20 years. All other countries saw their old-age dependency 
ratios increase, varying from 0.3% for the United Kingdom to 2% for Italy. The country with the most 
rapidly ageing population during the last observation period (2000-2004) is Germany. Whereas the 
annual growth varied from 0.6% to 1.0% over the periods from 1985 to 1999, the old-age-dependency 
ratio rose by 2.8% in the period from 2000 to 2004. The recent value amounts to 26.8 for 2004, which 
corresponds to the second highest ratio after Italy. 
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According to the baseline projection of EUROSTAT, the old-age dependency ratio for EU15 will rise on 
average from 25.9 in 2005 to 53.2 in 2050. This means that in 2050 there will be two persons of 15-64 
years per one person of 65+ (compared to the current four). Therefore, there will only be two people of 
working age for every elderly citizen. This is obviously of importance when considering the financing of 
long-term care. 
 
These general trends are rather similar across Member States. Compared to the 2005 values, all ratios 
will increase in the coming decades. Nevertheless, there is still some variation. Whereas the increase is 
relatively low for Sweden, old-age-dependency ratios will rise by 43 points, for example, in Spain. 
 
According to the baseline EUROSTAT projection, Spain and Ireland will have, in EU15 the highest average 
annual growth rates from 2005 to 2049. Their old-age-dependency ratios will increase by 2.3% per year. 
The countries with the lowest growth rates are again Sweden (1%) and Luxemburg (1.2%). 
 
With relation to various age groups in 1975, 2005, 2010 and 2025, the following can be noted:  
 
Children (0-14 years). Bulgaria, Italy, Greece, Spain and Slovenia have the lowest shares, while 
Luxembourg, Denmark, Cyprus, Ireland and Turkey have the highest. Over time the order is only 
changing to a minor extent. However, the variation between the Member States is diminishing 
substantially. This means that several countries witness large changes in the relative number of ‘children’ 
over time (Cyprus, Malta, Spain, Portugal), while others only have minor changes (Luxembourg, Sweden, 
Belgium, France, United Kingdom).  
 
Young people (15-24) have currently small shares in Italy, Denmark, Luxembourg, Germany, and the 
Netherlands, while Cyprus, Ireland, Slovakia, Poland and Turkey have high shares. Also here the 
variation across countries diminished over time, although the variation over time was much lower than 
for Children. Sweden, Denmark, the United Kingdom, France and Austria had only minor changes over 
time, while those in Poland, Cyprus, Romania, Greece and Slovakia were substantial. 
 
The shares of Young adults (25-39) have hardly changed over time. The rates slightly rose in the past 
few decades but will now start to decline. Spain, Turkey, Ireland, Romania and Luxembourg have the 
highest shares; Finland, Malta, Sweden, Estonia and Croatia have the lowest. Changes over time are 
most substantial in Spain, Italy, Turkey, Ireland and Greece. 
 
Adults (40-54) are most prominent in Slovenia, Poland, Finland, Germany and Croatia. Small shares are 
characteristic for Turkey, Ireland, Sweden, the United Kingdom and Spain. Over time the variation has 
diminished somewhat, with the most heavy changes reported in Turkey, Cyprus, Germany, Slovakia and 
Spain. 
 
The shares of the so-called ‘Older workers’ (55-64) has increased overtime, but the variation was only 
small and did not change much (Figure 14). Poland, Slovakia, Bulgaria, Lithuania and Turkey have the 
highest increases, while Sweden, the UK, Luxembourg, Belgium and France have the smallest. Currently, 
the shares are low in Turkey, Ireland, Poland, Slovakia and Cyprus, and high in Denmark, Sweden, the 
Czech Republic, Finland and Bulgaria. 
 
The shares of Elderly people (65-79) are increasing substantially although the variation per period is 
small. Bulgaria, Poland, Spain, Slovakia, and Romania have the largest changes, while Luxembourg, 
Sweden, the UK, France and Belgium have the smallest. Figure 15 shows that currently Turkey, Ireland, 
Slovakia, Cyprus and Malta have low shares, while Greece, Italy, Croatia, Bulgaria and Germany have the 
highest.  
 
Finally, the ‘Very elderly people’ (80+): in EU15 their share rose from 1.2% to the current 4.2%. A figure 
of 6.6% is expected in 2025. The EU27 figures are slightly less. This indicates that the NMS12 figures are 
significantly lower. The largest changes are in Italy, Germany, Spain, Austria, and Slovenia. Sweden, 
Italy, France, the UK and Germany are currently the ‘most aged nations’ within the EU according to this 
criterion, while Slovakia, Poland, Cyprus, Ireland and Malta and Romania are the ‘least’ aged ones.  
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(1) Postponing the first child should be understood in a macro context, i.e. the relative change that occurs in the mean 

age of the mother at first birth, when comparing fertility behaviour in successive years or to women from 
successive birth cohorts. Individual women may not be aware themselves that they are postponing to have a child 
as they may not have (had) concrete plans or a fixed timing from which they deviated. 

(2) Vice versa it means that if women in a birth cohort would start getting their babies earlier than in previous cohorts, 
the period TFR would become higher than the cohort rate. 

(3) However, non-marital birth rates may not include children born to married women whose husbands are not the 
biological father.  
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PART II – HEALTH CONDITIONS 

4.  
OVERALL HEALTH TRENDS 

 
Acronyms 

DFLE Disability Free Life Expectancy (DFLE0 at birth; DFLE65 at 65 years etc.) 
ECHP European Community Household Panel 
EHEMU European Health Expectancy Monitoring Unit 
EHIS  European Health Interview Survey  
EHSS  European Health Survey System  
EUROPOP 2004 2004-based European Population Projections, EUROSTAT data 
GALI Global Activity Limitation Indicator 
HLY  Healthy Life Years 
LE Life Expectancy (LE0 at birth; LE65 at 65 years etc.) 
LEwML  The expected number of remaining years with moderate activity 

limitations 
LEwSL  The expected number of remaining years with severe activity 

limitations 
LTC Long Term Care 
MEHM Minimum European Health Module 
NCHS  National Center for Health Statistics 
SES Socio-Economic Status  
TFR  Total Period Fertility Rate 
 

 
4.1. Life expectancy and healthy life years 

 
In 1980, male life expectancy was around 70 years as compared to the current rate of about 75. For 
women the increase was from 77 to 81. The figures are somewhat higher in the EU15 than in the EU27, 
due to the fact that new Member States countries have much lower life expectancies, showing for males 
even some drops over the 1980-2005 period. Here males had in 1980, on average, about 67 years to live 
and currently around 70, while females had 75 and 78 respectively. These figures indicate that the sex 
difference in life duration is much larger in the 12 new Member States (8 years) than elsewhere in the EU 
(6 to 7 years). For the future, a further rise in life expectancy is expected.  
Whether the extra years of life gained during the last decade are being spent in good or bad health is a 
crucial question both for individual EU Member States (MS) and the EU as a whole. Over a long period of 
time, increases in life expectancy at birth (LE0) were used to infer improvements in the health of 
populations. This was a plausible assumption whilst infectious diseases represented the main cause of 
death. As they were replaced by chronic diseases, the risk of becoming ill was not solely linked to the risk 
of dying but also to the risk of surviving many years with functional restrictions and activity limitations 
(Riley, 1990). These changes led to the development of indicators of health expectancies, such as 
disability-free life expectancy (DFLE). These indicators represent the increasing focus on one’s quality of 
life (life spent in a healthy status) rather than, as previously, on the quantity (life expectancy) by dividing 
life expectancy into life spent in various states of good and bad health (Robine, Jagger and Euro-REVES, 
2003; Robine et al, 2003).  
 
Following the adoption of the Lisbon Strategy by the European Council, which, among others, set the 
target that the employment rate for older workers should reach 50% by 2010, the European Commission 
introduced in 2004, under the name of “Healthy Life Years” (HLY), a health expectancy indicator among 
the Structural Indicators. HLY is the first EU Structural Indicator on health and in its 2005 annual report 
to the Spring European Council, the Commission emphasised that increasing Healthy Life Years is crucial 
in increasing the employment rate of older workers and in attracting people into employment 
(Commission of the European Communities, 2005). 
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However, the significant differences in longevity observed across the EU and between genders justifies 
the importance that is attached to the continued inclusion of life expectancy at birth (and at age 50 and 
65) as key health indicators for the EU27 in addition to the new HLY. Moreover, essential information in 
terms of quality of life is provided by the ratio HLY to LE which measures the proportion of life expectancy 
lived in good health.  
 
In this chapter we present the first HLY estimates for the EU25, review the trends in life expectancy at 
birth and at 65 in the EU27and the trends in DFLE for the EU15. moreover, we will debate the differences 
between genders and the interrelationships between life expectancy and HLY as the preliminary means of 
determining whether longer life implies better health. 
 
All calculations where performed online through the European Health Expectancy Monitoring Unit 
(EHEMU) Information System and are available on the EHEMU website.(1) Life expectancy estimates for 
2005 were computed using the current EUROSTAT algorithm, and MS death counts and population 
estimates from the EUROSTAT database,(2) except for France and Italy where death counts were 
unavailable and thus were directly collected at INSEE and ISTAT, respectively. HLY estimates for the 
EU25 in 2005 were computed with an algorithm developed by EUROSTAT in collaboration with EHEMU(3) 
using the Statistics of Income and Living Conditions (SILC 2005). 
 
SILC contains the Minimum European Health Module (MEHM) which was devised by the Euro-REVES 
group (Robine, Jagger and Euro-REVES, 2003) and is to be a subset of the health module in the 
European Health Interview Survey (EHIS). The MEHM includes measures of chronic morbidity, perceived 
health and disability, the latter by means of the GALI (van Oyen et al, 2006). The HLY is based on the 
disability measure: limitation in activities people usually do, for at least the last 6 months, because of 
health problems (Robine, Jagger and Euro-REVES, 2003). All data (death counts, population estimates 
and activity limitation), are for 2005 and were collected or estimated to ensure maximum harmonization 
for all Member States in 2005. 
 
Trends in DFLE for the EU15 were carried out using the European Community Household Panel (ECHP) 
study run between 1995 and 2001. Relevant questions in the European Community Household Panel 
(ECHP) explore whether the surveyed individuals have any chronic physical or mental health problem, 
illness or disability and whether they are hampered in their daily activities by these physical or mental 
health problems, illnesses or disabilities.  
 
LE estimates from 1995 to 2005 for the 27 current MS were also computed with the current EUROSTAT 
algorithm with death counts and population estimates from the EUROSTAT database, again except for 
France and Italy in 2005 (see above). 
 
All health expectancy calculations were made following the Sullivan approach which was specially 
designed for estimating disability-free life expectancy from cross-sectional data (Sullivan, 1971). Details 
on the HLY, Structural Indicators and the Lisbon Strategy can be found on the Europa and EUROSTAT 
websites. Methodological reports on health expectancies can be found on the EHEMU website. However, it 
should be pointed out that, due to cultural differences in reporting one’s own health, this indicator is 
likely to be more appropriate for comparing time trends in health in individual countries than between 
different countries.  
  

Table 4.1.1 shows estimates for 2005 at European level (EU25) per gender: life expectancy (LE), Healthy 
Life Years (HLY), the expected number of remaining years with moderate activity limitations (LEwML), the 
expected number of remaining years with severe activity limitations (LEwSL) and the ratio of life 
expectancy to the Healthy Life Years expressed a percentage (HLY/LE), at birth, at 50 and at 65. It also 
shows the difference in these quantities between men and women, the gender gaps. 
  
Table 4.1.1. Life expectancy (LE) and Healthy Life Years (HLY) at birth, at 50 and at 65, in the European 
Union (EU25), in 2005, per gender. 
 
The number of Healthy Life Years (HLY) lived in 2005 by the inhabitants of the EU25 reached 61.1 years 
for men and 63.0 years for women. These years represent 81% and 77% of the total life expectancy at 
birth for men and women, respectively (Table 4.1.1). Although in 2005 the EU life expectancy at birth 
ranks amongst the highest in the world, at almost 76 years for men and 82 years for women (EU25), for 
its 461 million inhabitants, too many years are still lived with activity limitations, close to 15 years for 
men and 19 years for women including 5 to 6 years with severe limitations. Women live on average 6 
years longer than men but most of these additional years correspond to years with reported moderate or 
severe activity limitations. Therefore, the HLY gender gap in favour of women appears to be much 
smaller, less than 2 years, than the total longevity gap. 
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The number of remaining HLY at 50 is 17.6 years for men and 19.1 years for women representing 62% 
and 57% of total life expectancy respectively. This provides a good indication of the number of years with 
good functioning which may be available for work and hence is crucial for monitoring progress towards 
the EU target of increasing the employment rate of the older workers. Above the age of 50, women live 
longer than men, 4.9 years on average, but more than two-thirds of these additional years correspond to 
years lived with activity limitations. Therefore, the HLY gender gap in favour of women at the age of 50 is 
much smaller, 1.5 years, than the total longevity gap. By the age of 65, the number of remaining HLY 
still reaches 8.8 years for men and 9.9 years for women, representing 53% and 49% of the total life 
expectancy for men and women respectively. Men in the EU25 spend a greater proportion of their shorter 
life expectancy free of activity limitations. At the age of 50, as well as at 65, the gender gaps in the 
number of expected years with activity limitations are quite substantial in the EU25. For both genders, 
activity limitations dramatically increase the risk of becoming dependent for everyday tasks and relying 
on formal or informal care for daily survival. 
 
Trends in HLY are not yet available because the European Health Survey System (EHSS) is relatively 
new. However, the feasibility study for the adoption of the HLY as a Structural Indicator, using survey 
data coming from the ECHP and run in EU15, gave an idea of likely trends. Table 4.1.2 gives estimates of 
life expectancy (LE65) and disability-free life expectancy (DFLE65) at 65 as well as the ratio DFLE65/LE65 
computed from 1995 to 2001 with the ECHP survey. 
 
Table 4.1.2. Life expectancy and Disability-free life expectancy at the age of 65 in EU15 
 
In summary, the study suggested a slightly slower increase in the number of years without disability than 
in total life expectancy, resulting in a slight decrease in the proportion of life free of disability in the 
EU15. However, there is no obvious single trend of expansion of morbidity among all countries for men 
and women. If we consider a gain of 5% between 1995 and 2001 to signify compression and a loss of 5% 
to signify expansion then for men, Austria, Belgium, Finland, Germany and Italy appeared to experience 
a compression of disability, whilst Denmark, the Netherlands, Sweden and the United Kingdom reported 
an expansion. For women at the age of 65,  Belgium, Italy and Sweden appeared to experience a 
compression of disability whilst Germany, Ireland, the Netherlands and Portugal experienced an 
expansion. Although there is some consistency between genders with Italy and Belgium showing 
compression for men and women and the Netherlands and Portugal showing expansion for both, there is 
considerable heterogeneity between genders. These gender differences may be a result of differential 
reporting of disability or the omission of the institutionalized population (which will adversely affect older 
women more than older men) (Robine and Michel, 2004). 
 
Table 4.1.3 shows 10-year trends in life expectancy at birth (LE0) in the EU27 by gender. The table also 
displays the maximum, minimum and range of values estimated each year at MS level within EU27. 
 
Table 4.1.3. Life expectancy at birth (LE0), in the European Union (EU27), from 1995 to 2005, per 
gender  
 
Over the 10 year period 1995-2005, life expectancy at birth steadily increased in the EU27, by 3 years 
for men and by 2 years for women, thereby reducing the longevity gender gap by 1 year (Table 4.1.3). 
Estimates shown in Table 4.1.3 for LE only suggest a very slow reduction in the longevity gaps between 
the MS since 1995.  
  
Table 4.1.4. Minimum and maximum values of life expectancy (LE) and Healthy Life Years (HLY), at 
birth, at 50 and at 65, among the Member States of the European Union (EU25), in 2005, per gender 
 
Table 4.1.4 underlines the significant LE and HLY gaps observed between the Member States in 2005. At 
MS level, values of life expectancy at birth in 2005 range from 65.3 years to 78.5 years (13.2 years gap) 
for men and from 76.5 years to 84.0 years (7.5 years gap) for women. The corresponding HLY values 
range respectively from 48.0 years to 68.5 years (20.5 years gap) for men and from 52.2 years to 70.2 
years (18.0 years gap) for women. Table 4.1.4 provides additional information on the LE and HLY gaps 
observed between the Member States in 2005 at 50 and 65. Indeed at the age of 50, the HLY values 
range respectively from 9.1 years to 23.6 years (14.5 years gap) for men and from 10.4 years to 24.1 
years (13.7 years gap) for women, highlighting that the employment rate for older workers cannot be 
expected to be the same throughout all MS. 
 
Detailed values of life expectancy at birth (LE0) and healthy life years (HLY0) in the Member States of the 
European Union in 2005 (EU25), for men and women, in the different Member States are displayed, 
respectively, in Figures 4.1.1. and 4.1.2. 
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Figure 4.1.1. Life Expectancy, broken down as Healthy Life Years, Years with Minor Limitations and 
Years with Severe Limitations, in 2005, Men 
 
Figure 4.1.2. Life Expectancy, broken down as Healthy Life Years, Years with Minor Limitations and 
Years with Severe Limitations, in 2005, Women. 
 
 
The calculation of HLY at European level (EU25) and for all MS has disclosed striking gaps in the quantity 
and quality of life (i.e. between total longevity and years lived free of disability), between men and 
women and between Member States. Understanding and reducing these gaps will be required for 
ensuring sustainable economic growth, full employment and greater social cohesion across the EU. 
 
In summary. residents of the EU25 can expect to live slightly more than 60 years in good health, as 
estimated by the HLY in 2005. Around 20% (19% for men and 23% for women) of the life expectancy at 
birth is lived with some reported activity limitations. Under the current conditions women at birth are 
expected to live 6 years more than men. They will also live 4 years more with activity limitations, 
including over one year more with severe limitations. Severe activity limitations dramatically increase the 
risk of losing independence and requiring long term care. For survivors at the age of 50, the number of 
remaining HLY still reaches 17.6 years for men and 19.1 years for women, providing possibilities for 
increasing the employment rate of the older workers. In 2005 the gaps between the MS with the highest 
and lowest life expectancies at birth is over 13 years for men and over 7 years for women. Gaps in HLY 
between MS are even wider: over 20 years for men and 18 years for women in total. At 50 the HLY gaps 
reach 14.5 years for men and 13.7 years for women, highlighting that the labour force participation of 
older workers cannot be expected to be uniform throughout all MS. Equivalent gaps are evident at 65 but 
they point more towards long term care (LTC) services than to employment rates. 
 
Longevity gaps in the EU27 are much more complex than a simple comparison between Western and 
eastern countries. A specific analysis made by EHEMU showed that MS experienced a marked 
convergence in their life expectancy values in the aftermath of the Second World War from a different but 
generally increasing trend in life expectancy. However, during the 1960s life expectancies began to 
diverge. In one group of countries, the growth in life expectancy hardly slowed down during the 1960s, 
and continued to converge towards higher values. These are high convergence countries. A second 
group, where growth in life expectancy slowed down more in the late 1950s and early 1960s, converged 
to a level of around two years from the highest EU27 values. These are low convergence countries. The 
third group includes those countries that at some time ceased to follow the trend of the highest EU27 
values. These are divergent countries. It is in this third group that the Baltic and Eastern Europe 
countries are found as their life expectancies ceased to follow the trend of the highest EU27 values from 
the 1960s onwards. Denmark is also included though its life expectancy trend varied from the mid-1970s, 
whilst trends in Norway and the Netherlands diverged from the mid-1980s onwards. These divergences 
coincided with health crises across the EU27 but their impact varied tremendously from one country to 
the next (Robine et al 2005). 
 
One of the main criteria for the European Structural Indicators is to allow a fair assessment of the EU 
situation in comparison to that of the United States of America (USA) and Japan, our main economic 
partners. If HLY does not yet permit direct comparison with these two countries, LE does. Thus Table 
4.1.7 presents the values of life expectancy at birth in the EU27, USA and Japan in 1995 and in 2005 and 
by gender. The US data come from the National Center for Heath Statistics (Anderson et al, 1997; Kung 
et al, 2007)(4) and the Japanese data from the Ministry of Health and Welfare for Japan (Ministry of 
Health and Welfare, 2006).(5)  
      
 
Table 4.1.5. Life expectancy at birth (LE0) in the European Union (EU27), in the United States of 
America (USA) and in Japan in 1995 and 2005, per gender 
 
Table 4.1.5 shows firstly that by 2005 LE at birth is almost identical for men in the USA and in EU27 but 
that LE in Japan is four years higher than in both EU27 and USA. Women’s LE at birth is one year higher 
in the EU27 compared to the USA but three years lower than in Japan. Secondly, the table shows that 
gender gaps range from 5.2 years in the USA to 7 years in Japan. Finally, the EU27 had the largest 
increase in male life expectancy over the 10-year period 1995-2005 and the second largest (to Japan) for 
female life expectancy.  
 
Since its introduction in 2004 Healthy Life Years (HLY) have featured significantly throughout European 
health strategies and the Public Health programme as the means by which improving health of European 
citizens are measured. Thus the policies and strategies related to increasing healthy life years are those 
aimed at increasing the health of European citizens. The White Paper “Together for Health: A Strategic 
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Approach for the EU 2008-13” has as the first of its three key objectives that of promoting health and 
preventing disease in order to counteract the demands on healthcare as a result of population ageing. 
This could be achieved by improving nutrition and physical activity, reducing the consumption of alcohol, 
drugs and tobacco and reducing environmental risks and accidents, particularly traffic accidents and 
accidents in the home, all fields for which specific Community policies have been made. However, the 
focus of all such actions should be to redress many of the health inequities which currently exist, as 
shown by the gaps in HLY, and not simply to improve health of all MS equally.  
 
Moreover, improving the health of European citizens has wider repercussions than simply reducing the 
potential burden of an ageing population. Health means wealth and therefore health is fundamental for 
economic productivity and prosperity. Thus, HLY as the indicator to monitor health within the EU must be 
recognised and fully exploited across other sectors in the Commission. It is also worth noting that these 
strategies for the EU have already been promoted within the USA through the development of a 
nationwide health promotion and disease prevention agenda, known as Healthy People 2010, in which the 
two overarching national health goals are to increase the quality and years of healthy life and eliminate 
health disparities. In this framework, the US National Center for Health Statistics (NCHS) developed three 
summary measures similar to the HLY for monitoring progress toward the goals of Healthy People 2010. 
Sharing of experiences with HLY and ensuring that common indicators between the EU and the USA are 
further developed in the future can be seen as a contribution to global health, one of the fundamental 
principles within the White Paper 
 
Significant progress has been made during the last few years in developing sustainable summary 
measures of population health to meet the EU political agenda. Indeed, after almost 20 years of research 
on health expectancies (Robine et al, 2003), on both sides of the North Atlantic governmental authorities 
request these simple and robust indicators to monitor the quality of life and support active ageing and 
employment in the context of lengthening of life. Drawbacks present in the ECHP are resolved in the 
health questions in SILC (and further in the EHIS) and a more rigorous translation process to the 
underlying health concept will minimise cultural differences in the comprehension of the questions. Thus 
SILC (annually) and EHIS (every 5 years) will provide the required harmonized disability data for the 
HLY, thus addressing data availability across all Member States (Robine and Jagger, 2007). Several 
services of the Commission (DG Heath and Consumers Protection, Eurostat, and the Public Health 
Executive Agency) are working together with the MS to improve the reliability of the HLY through a Task 
Force on Health Expectancies and through the EHEMU projects (see www.tf-he.eu and www.ehemu.eu). 
 
Further political demands on the quality of life of populations will come in the near future and policy 
makers will have more experience and higher expectations of these indicators. In order to be ready to 
meet these expectations, the scientific community should work on second generation summary 
measures, true period indicators (using incidence in place of prevalence), less subjective (using 
measured in place of self-reported activity limitation) and covering the whole population (rather than 
excluding those living in institutions such as long-term care establishments). EUROSTAT has already 
established a Task Force to explore the possibility to compute comparable life tables by socio-economic 
status (SES) between MS. This is a necessary step for computing HLY by SES. 
 

 
4.2. Life expectancy and causes of death 

 
 
Since 1970, in the EU15 countries life expectancy at birth has increased, on average, by about 2 years 
per decade. In several Central and Eastern European (i.e. Bulgaria, the Czech Republic, Estonia, Latvia, 
Lithuania, Hungary, Poland, Romania, Slovenia and Slovakia) countries life expectancy has developed 
less favourably, particularly for men, but in recent years life expectancy has been increasing in the latter 
countries as well. Behind the overall increasing trend in life expectancy at birth there have been different 
patterns of change in mortality rates. The decline in mortality rates has not been the same for young and 
old age groups; there have been differences between men and women, and the underlying pattern of 
causes of death has changed.  
When discussing the future development of life expectancy, one important question is whether we 
approach an upper limit to the growth in life expectancy. Since in recent years the decline in mortality 
rates at old ages has become the main cause of the increase in life expectancy, this question comes down 
to whether mortality at old ages has been slowing down in recent years, which would suggest that an 
upper limit may be near.  
Even though life expectancy has risen in most European countries during the last decades, the question 
raises whether inequalities in life expectancy across European countries has become smaller or larger.  
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The Arriaga decomposition method has been applied to data from the EUROSTAT database to examine 
whether changes in life expectancy at birth across EU countries can be attributed to the same changes in 
age patterns and in causes of death. This method is a well-known technique to calculate the contribution 
of changes in mortality rates at different ages and of different causes of death to the increase in life 
expectancy at birth and at other ages. The analysis of mortality trends is limited to some Countries only, 
due to the availability of data for the analysed decades. 
 
 
Pattern of life expectancy changes by age groups. Based on the (unweighted) average of the EU15 
countries during the last decades, life expectancy at birth has increased by 2.3 years per decade for both 
men and women. However, the pattern of change has differed for both sexes. For men, the rate of 
increase has risen over time. Life expectancy increased by 1.8 years in the 1970s, 2.1 years in the 1980s 
and 3.0 years in the 1990s. For women, the rate of increase in the 1980s (1.9 years) was lower than in 
the 1970s (2.3 years), but similarly to men the highest increase was observed in the 1990s (2.7 years).  
 
Table 4.2.1 shows the contribution of age groups to the increase in life expectancy at birth during the last 
three decades for the EU15 average. For both men and women during the 1970s the decline in mortality 
at very young age contributed the most to the increase in life expectancy at birth: for men one third of 
the increase in life expectancy and for women one fourth. During the 1980s, mortality at young age still 
was an important cause of the increase in life expectancy, but increasingly declines in mortality for the 
elderly contributed to the increase in life expectancy. For men, age groups 65-74 contributed almost one 
fourth to the increase in life expectancy at birth, and for women the age groups 70-84 even contributed 
one third of the total increase in life expectancy. In the 1990s, the contribution of the oldest age groups 
to the increase in life expectancy at birth was large: one fifth of the increase for men was caused by the 
decline in mortality for age groups 80 and over, reaching even 40% for women. 
 
Table 4.2.1. Arriaga decomposition of changes in life expectancy, EU 15 average. 
 
These age patterns in mortality decline were visible in most EU countries. In all countries, the decline in 
mortality at the youngest ages contributed most to the increase in life expectancy in the 1970s. In the 
1980s there was slightly more variation in changes in mortality across age groups, even though in most 
countries the decline of mortality for elderly people became the dominant cause of the rise of life 
expectancy. In most countries, mortality decline was larger for men in their sixties and for women in 
their seventies. However, in the Southern European countries Spain, Portugal, Greece and Italy the 
decline in mortality at the youngest ages continued to have a large impact on the increase in life 
expectancy in the 1980s, even though in Spain the decline in mortality at higher ages had a larger effect 
on life expectancy than in the other three Southern European countries. In the 1990s, mortality at the 
youngest ages continued to decline, but had only a small impact on the increase in life expectancy in all 
EU countries. In most countries, the increase in life expectancy was mainly caused by a decline in 
mortality at elderly ages, at slightly higher ages than in the 1980s. The largest contribution to the 
increase in life expectancy can be attributed to men in their sixties and seventies and women in their 
seventies and eighties. Among Western European countries Denmark showed a deviating pattern. In the 
1990s, mortality of women aged between 65 and 75 hardly decreased. This seems to be a temporary 
deviation, as since 2000 mortality of women aged 65-74 has declined considerably. In Eastern EU 
countries, life expectancy had developed less favourably than in the Western EU countries, particularly 
for men. In several Eastern countries mortality of men in their fifties and sixties increased in the 1980s 
and 1990s.  
 
Pattern of life expectancy changes by causes of death. Table 4.2.2 shows the contribution of 13 selected 
causes of death to the increase in life expectancy at birth in the EU15 since 1970. In the 1970s for men 
the decline in mortality by respiratory disease was responsible for one fourth of the rise in life expectancy 
at birth. In addition, the decline in mortality in heart disease and cerebrovascular disease together 
caused one fourth in the rise of life expectancy as well. Smoking related neoplasms had a negative 
impact on life expectancy in the 1970s. For women, heart and cerebrovascular disease caused 40% of 
the increase in life expectancy. The negative impact of smoking related cancers for women was 
considerably smaller than for men. A considerable part of the increase in life expectancy could not be 
attributed to one specific cause of death, as the large contribution of the category ‘remaining causes of 
death’ shows. In the 1980s, the contribution of the decline in mortality by heart and cerebrovascular 
diseases to the rise in life expectancy increased to 50% for both men and women. Whereas for men the 
decrease in mortality by ischemic heart disease was particularly large, for women the decrease of 
mortality by cerebrovascular disease was large. In the 1990s, the decrease in mortality by ischemic heart 
disease continued to be the most important cause of the increase in life expectancy for men. In addition, 
in the 1990s for men the decline in mortality by various types of cancer started to contribute to the 
increase in life expectancy. Whereas smoking related cancer had a negative impact on life expectancy in 
the 1970s, due to the strong decline in the percentage of men smoking since the 1970s, mortality by 
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cancer declined in the 1990s. For women the decrease in mortality by heart and cerebrovascular disease 
contributed almost 60% to the increase in life expectancy in the 1990s. In addition, there was a decline 
in mortality by cancer. However, mortality by smoking related cancer continued to increase for women in 
contrast with men, due to the fact that number of smokers among women continued to increase (or 
stagnated at very high level), while the one among men decreased. 
 
Table 4.2.2. Arriaga decomposition of changes in life expectancy at birth by cause of death, EU15 
average. 
 
Table 4.2.3 shows the Arriaga decomposition of life expectancy by cause of death for selected EU 
countries for the periods 1980-1990 and 1990-2000. These countries were selected on the basis of 
availability of data on causes of death for both periods. They include countries in North, Western, South, 
Central and Eastern Europe. Therefore, they may be regarded as representative for the different patterns 
of change in mortality across the countries of the European Union.  
  
Table 4.2.3. Arriaga decomposition of changes in life expectancy at birth by cause of death, selected 
countries. 
 
In most EU countries, the decline in mortality by circulatory diseases (causes 6, 7 and 8 in table 3) has 
contributed most to the increase in life expectancy since the 1980s, even though there are some 
differences among countries in the relative importance of ischemic and other heart diseases and strokes. 
Changes in mortality by the other main cause of death, cancer (causes 2, 3, 4 and 5 in table 3), had a 
smaller impact on the increase in life expectancy than circulatory diseases. One important part of 
mortality by cancer is caused by smoking. Mortality by gynaecological cancers (cause 4 in table 3) had a 
negative impact on the life expectancy of women in the 1980s in several countries, but in the 1990s the 
decline in mortality by these cancers had a positive impact on life expectancy of women in almost all 
countries. Infectious diseases (cause 1 in table 3) did not have a large effect on life expectancy in the 
1980s and 1990s. In the 1990s they had a negative impact on life expectancy of men in 9 out of the 13 
countries. In several countries, infectious diseases had a negative effect on mortality at young and old 
ages, but in Spain and Portugal they had a negative effect on mortality of men in their thirties and 
forties. Mortality by respiratory diseases (cause 9 in table 3) declined in most countries. This may be 
related to the decrease in smoking prevalence. Mortality by external causes (causes 10, 11 and 12 in 
table 3) has decreased in most countries. One remarkable exception is that in Eastern countries mortality 
by traffic accidents increased during the 1980s. In the 1990s mortality by traffic accidents decreased 
strongly for men in Greece and Portugal. In general, the effect of transport accidents on the mortality of 
men is larger than that on women. Alcohol related mortality (cause 13 in table 3) had a negative effect 
on life expectancy in the Eastern European countries. There are remarkable differences across countries 
in the size of the contribution of the category ‘remaining causes of death’ (cause 14 in table 3) across 
European countries. For example, the effect of remaining causes was relatively large in Southern and 
Eastern European countries and relatively small in Northern European countries. It is not clear to what 
extent this may have to do with differences in the practice of coding causes of death across countries. In 
spite of these differences across European countries, the overall patterns in the effect of changes in the 
cause of death on life expectancy seems to be similar. The main cause of the increase in life expectancy 
since the 1980s has been the decrease in mortality of circulatory diseases. Smoking has had a negative 
impact on mortality due to cancer, for men more than for women, and for men earlier than for women. 
Note that the effect of smoking on mortality is larger than mortality by lung cancer and other smoking 
related cancers, as smoking also affects mortality by circulatory and respiratory diseases. 
  
Table 4.2.4 shows by how many years life expectancy at birth increased between 1980 and 2000 due to a 
decline in mortality by circulatory diseases and its share in the total increase in life expectancy at birth. 
The table shows that for men in 7 out of the 13 selected countries the decline in mortality by circulatory 
diseases caused more than half of the increase in life expectancy; the same occurred for women even in 
9 out of the 13 countries. For Polish men and Dutch women the effect of the decline in mortality by 
circulatory disease was even larger than the total increase in life expectancy. 
 
Table 4.2.4. Contribution of change in mortality by circulatory diseases to changes in life expectancy at 
birth 1980-2000, selected countries 
 
Table 4.2.5 shows that cancers caused by smoking had a negative impact on life expectancy in the 1980s 
for men in 8 out of the 13 selected countries and for women in 12 countries, even though for women in 
most countries the effect was smaller than for men. As in most countries men started to smoke less in 
the 1970s, the negative impact of smoking related cancers reduced in the 1990s, even though the effect 
was still negative in 7 out of the 13 countries. As women started to smoke later than men, the negative 
effect of smoking related cancers for women occurred later than for men. For women in the 1990s, 
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smoking related cancers had a negative impact on life expectancy in 12 of the 13 countries. In 9 of these 
countries the negative impact in the 1990s was larger than in the 1980s.  
 
Table 4.2.5. The effect of smoking related cancers on life expectancy at birth, selected countries. 
 
The decline in mortality rates for the elderly has become the main cause of the increase in life expectancy 
at birth since the 1980s. One important question is whether mortality at old ages will continue to decline 
or whether we will approach an upper limit to the growth in life expectancy, which will manifest itself by a 
stagnation of the decline in mortality at the oldest ages. In order to analyse developments in mortality for 
the elderly (65+) in recent decades, table 6 shows the average change in life expectancy at 65 for 
selected EU countries. Only countries for which there was data on the change in life expectancy at 65 
during at least three successive decades were selected. 
 
Table 4.2.6. Average annual change in life expectancy at 65, selected countries. 
 
Table 4.2.6 shows that in 11 out of the 17 selected countries the increase in life expectancy at 65 for 
men in the 1990s was higher than in the 1980s and in most other countries there was no big difference 
between both decades. In several Eastern EU countries there was a negative development in the 1990s. 
For those countries for which we also know the average change in the 2000-2005 period, the pattern is 
similar: an acceleration in most countries except for the Eastern EU countries. Thus it can be concluded 
that apart from the Eastern EU countries for men there is no indication at all of a stagnation in the 
decline of mortality for the elderly.  
 
For women in several countries, the increase in life expectancy for the elderly in the 1990s was smaller 
than for men, whereas in all countries the increase for women in the 1980s was higher than for men. 
Also after 2000 the increase for women appears to be smaller than for men. Thus there seems to be 
some converging tendency between the sexes: the levels of mortality rates at older ages for women are 
considerably lower than for men, but in recent years the increase for men is larger than that for women. 
 
Table 4.2.7 shows the development of mortality for the oldest old (80+). Since the 1990s the 
development in Eastern EU countries has been negative. In most other EU countries, life expectancy has 
increased for the oldest old. In contrast with the pattern at 65, for the oldest old there is hardly any 
difference between men and women. 
 
Table 4.2.7. Average annual change in life expectancy at the age of 80, selected countries. 
 
The conclusion is that the development of mortality at the oldest ages in the last decades do not give any 
indication that we are approaching an upper limit of life expectancy as there is no sign of a stagnation in 
mortality at high ages. 
 
Figure 4.2.1. Standardized death rates in EU27 in 2005 
 
Inequalities in life expectancy. One important question for making projections of life expectancy for 
European countries is whether differences are likely to become smaller or whether they are persistent. If 
in countries where life expectancy used to be rather low, the rate of increase has been higher than in 
countries where life expectancy has been relatively high for some time already, one may expect a 
converging tendency. If one compares the level of life expectancy at birth across European countries in 
1970 with the average annual increase in life expectancy since 1970 it turns out that for women there is 
a negative relationship between the level of life expectancy in 1970 and the average increase (Fig. 
4.2.2). This indicates that there is some convergence. However, the relationship is not very strong. The 
regression coefficient equals -.020, which implies that if life expectancy in 1970 is one year higher, the 
average annual increase is .02 lower. This implies that it will take 50 years until convergence is 
completed. 
 
Figure 4.2.2. Relationship between the level of life expectancy at birth in 1970 and the annual average 
increase since 1970, women 
 
For men there appears to be no significant relationship (Figure 4.2.3). However, this is mainly due to the 
negative development in mortality for men in Eastern European countries.  
 
Figure 4.2.3. Relationship between the level of life expectancy at birth in 1970 and the annual average 
increase since 1970, men. 
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If Eastern European countries are excluded, there appears to be a negative relationship between the level 
of life expectancy in 1970 and the increase since 1970 for menl (Figure 4.2.4). The regression coefficient 
equals -.024, implying that convergence will take some 40 years.  
 
Figure 4.2.4. Relationship between the level of life expectancy at birth in 1970 and the annual average 
increase since 1970, excluding Eastern European Countries, men. 
 
If we exclude Eastern European countries for women as well, the relationship becomes stronger (if we 
compare Figure 4.2.5 with Figure 4.2.2). In that case the regression coefficient equals -.034, implying 
that convergence will take 30 years.  
 
Figure 4.2.5. Relationship between the level of life expectancy at birth in 1970 and the annual average 
increase since 1970, excluding Eastern European Countries, women. 
 
Thus apart from Eastern European countries we may conclude that there has been a converging trend in 
life expectancy at birth since 1970. If the rate of convergence will continue, for men it will take some 40 
years to reach convergence, while for women it will take about 30 years.  
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5. 

HEALTH IMPACTS OF NON COMMUNICABLE 
DISEASES 

AND RELATED TIME-TRENDS 
 

 
5.1. Introduction 

 
 
Acronyms 
 
ICT  Information and Communication Technology  

 
 
 
5.1.1. Main non-communicable diseases and their risk factors 

 
Main non-communicable diseases with a high impact in terms of mortality and morbidity include 
cardiovascular diseases; cancer; asthma and other respiratory diseases; diabetes; obesity and other 
conditions related to an imbalanced diet; hepatic cirrhosis and other chronic liver diseases; nephrological 
diseases; musculoskeletal diseases; mental disease and disorders; neurodegenerative and non 
psychiatric diseases. Injuries, poisoning and violence also contribute significantly to mortality in the EU. 
Main non lethal chronic diseases include dermatological diseases, allergic diseases and intolerances.  
 
In developed countries and lower/middle income developing countries, cardiovascular complications and 
neoplasia represent the main cause of death. In low-income developing countries, infections still remain 
the dominant cause for short life-expectancy, but chronic non-communicable diseases are clearly on the 
rise also in these countries. Non-communicable diseases, disorders and disabilities represent the greatest 
burden of mortality and morbidity within the European Union as a whole as well as in each Member 
States (Figure 5.1.1). At individual level, the control of behavioural risk factors, such as smoking, alcohol 
use, obesity, excessive fat intake, lack of exercise and exposure to stress, remains essential in order to 
reduce the incidence and alter the course of chronic non-communicable diseases (Table 5.1.1). On the 
other hand, several environmental and occupational risk factors have been identified; thus it is now 
possible to establish preventive policies. Screening and case identification strategies allow, in some 
cases, for early detection and diagnosis across populations and within individuals. Treatment has become 
increasingly effective for some conditions such as coronary hearth diseases. Finally, rehabilitation 
remains an important element of disease management for all conditions.  
 
Figure 5.1.1a. Proportion of cardiovascular disease, cancer and violence (injury and poisoning) within 
total causes of death; 3 years average (2001-2003), EU27 – A) Women 
 
Figure 5.1.1b. Proportion of cardiovascular disease, cancer and violence (injury and poisoning) within 
total causes of death; 3 years average (2001-2003), EU27 – B) Men. 
 

 

 
Table 5.1.1. Risk factors for non-communicable diseases 
Cardiovascular diseases 
CVD clinically manifests itself in middle life and older age, after many years of exposure to unhealthy 
lifestyle (smoking habit, unhealthy diet, physical inactivity) and risk factors (elevated total and low 
density lipoprotein cholesterol, high blood pressure, diabetes, dyslipidemia and obesity). CVD is a 
multifactorial disease, which means that several predisposing factors simultaneously affect its 
development, although each of them plays a different role: to give an example, hypertension, smoking 
habit and excessive alcohol consumption have a major role in predicting stroke; elevated total and LDL 
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cholesterol, low HDL cholesterol,  hypertension, diabetes and smoking are crucial to explain differences in 
IHD. Among all CVD risk factors, age remains the most important risk factor for CVD. A too rich diet 
(excess of saturated fats and/or trans-unsaturated fats, salt, alcohol, free sugar and low consumption of 
antioxidants and fibres, associated with low intake of fruit and vegetables and integral cereals) along 
physical inactivity. Other risk factors are: air pollution (carbon monoxide, ozone, inhalable 
particles);environmental tobacco smoke (ETS); lead; noise; stress. 
 
The risk factors identified as the most important at population level  selected from WHO HFA database 
(http://www.euro.who.int/hfadb,2007) were : hypertension, hypercholesterol, obesity, diabetes and 
smoking habit.  Differences exist in the methodology adopted for data collection (self reported or 
measured), the diagnostic criteria adopted in risk definition (hypertension and hypercholesterol) and the 
age ranges considered from different countries.  
  
 
 
Cancer   
 
The majority of cancers can be attributed to the particular environment in which an individual is living 
and though lifestyles.   
 
Stomach cancer: It has been estimated that most cases of this cancer are preventable by appropriate 
diets and associated factors. Non-starchy vegetables, allium vegetables, and fruits protect against 
stomach cancer; salt and also salt-preserved foods are causes of this cancer. There is strong evidence 
that infection with a certain bacteria, Helicobacter pylori, is associated with an increased risk of stomach 
cancer (WCRF, 2007). 
 
Colorectal cancer: the evidence that physical activity protects against colorectal cancer is convincing, 
although the evidence is stronger for colon than for rectum. The evidence that red meat, processed meat, 
substantial consumption of alcoholic drinks (in men), body fatness and abdominal fatness, and the factors 
that lead to greater adult attained height, or its consequences, are causes of colorectal cancer is 
convincing. Substantial consumption of alcoholic drinks is probably a cause of this cancer in women. 
Foods containing dietary fibre, and garlic, milk, and calcium probably protect against this cancer (WCRF, 
2007). Cancer control priority should be given to the promotion of those health determinants related to 
colorectal cancer aetiology, such as healthy diet and physical activity.  
 
Lung cancer: smoking is a primary cause of lung cancer, although pollution and exposure to certain 
gases/chemicals may also be influential. Geographic patterns of lung cancer incidence and mortality are 
influenced by past exposure to tobacco smoking, and the geographic pattern in women reflects the rather 
different historical patterns of smoking as compare to men (Parkin et al, 2005). Although male lung 
cancer incidence is decreasing in all European macro-areas, lung cancer remains the first cancer 
diagnosed in men in Eastern and Southern Europe and the second in Western and Northern Europe. 
Therefore, awareness of tobacco as a risk factor promoting lung cancer is increasing, but the war against 
tobacco has not been won yet. To this end additional efforts are needed. For instance specific actions 
addressed to women and young are necessary. 
 
Breast cancer: Breast cancer is hormone related, and the factors that modify the risk of this cancer when 
diagnosed premenopausally and when diagnosed (much more commonly) postmenopausally are not the 
same. Risk factors for breast cancer in women include the events of reproductive life and lifestyle factors 
(diet, alcohol, ecc) that modify endogenous levels of sex hormones (Key et al, 2002). Physical activity 
probably protects against breast cancer in postmenopause, and there is limited evidence suggesting that 
it protects against this cancer diagnosed in premenopause. The evidence that alcoholic drinks are a cause 
of breast cancer at all ages is convincing. The evidence that the factors that lead to greater adult attained 
height, or its consequences, are a cause of postmenopausal breast cancer is convincing, and these are 
probably also a cause of breast cancer diagnosed in premenopause (WCRF, 2007). 
 
Cervical cancer: the main risk factor is the infection by some forms of genital human papilloma virus or 
HPV (Stewart and Kleihues, 2003). Genital HPV is usually spread by sexual contact. Abnormal cells, 
derived from HPV infection, take many years to progress into cervical cancer, and once detected early by 
screening via PAP-smear test, these cells can be easily removed so they do not develop into cervical 
cancer.  
 
Prostate cancer: age is the strongest risk factor for prostate cancer: development of this malignancy is a 
multi-step process associated with a long natural history. Other certain risk factors are an high fat diet 
and family history, while possible risk factors are androgens and race (Stewart and Kleihues, 2003). 
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Other types of cancer: Body fatness has been associated with oesophageal, pancreas, colon, endometrial 
and kidney cancer and, through the formation of gall stones, also to gallbladder cancer. 
  
Other risk factors are: air pollution (inhalable particles, environmental tobacco smoke, polycyclic aromatic 
hydrocarbons, radon gas, asbestos); some pesticides; natural toxins present in food; some metals 
(arsenic, cadmium, chromium); dioxins; radiation, including UV radiation in sunlight. 
 
 
Diabetes 
 The major risk factor for Type 2 diabetes is excess body weight, particularly when this excess weight is 
due to abdominal fat  In case of a genetic susceptibility it is this fat accumulation that drives towards  
progression to the disease. Further risk factors for developing type 2 diabetes:  
 
• obese or with high blood pressure or high cholesterol; 

• type 2 diabetes runs in the family; 

• Asian, Afro-Caribbean or Middle-East background; 

• has given birth to a large baby (over 9 lbs/4 kg); or 

• has experienced gestational diabetes, (diabetes during pregnancy only,) and 

• old age. 

 Type 1 diabetes   genetic susceptibility in combination with one or many environmental factors will lead 
to the immune-mediated  progressive failure of the beta cells. So far, no prevention is possible for this 
type of diabetes. A  number of other causes of diabetes exist. Maturity onset diabetes of the young, or 
MODY ‘s are monogenetic forms of diabetes, with different  patterns in  time and different treatment. 
Certain medical conditions such as acromegaly or Cushing’s disease can lead to increased insulin 
resistance and diabetes. Chronic pancreatitis can damage the insulin producing cells, meaning that 
patients with the disease eventually may also present  diabetes. Cystic fibrosis can be complicated by 
diabetes.  These forms  are not dealt with  in this report.   
. 
Neuropsychiatric diseases and disorders 
 
• Mood/anxiety disorders and suicide 
The following are main causes of suicide: mental illness (including depression and other diagnosed 
mental disorders); social isolation; physical illness; substance abuse; family violence; and access to 
means of suicide. 
 
• Eating disorders 
Social pressure to be thin, fitter and look more aesthetically are critically important risk factors 
influencing personal health and may contribute to fall ill. Eating disorders are not only influenced by 
social factors, but rather anorexia and bulimia are caused by a complex of conditions including 
psychological factors, interpersonal factors, social factors as well as biological factors. In other words, 
eating disorders are caused by an environment where it is easy to become anorectic or bulimic: 
Psychological factors: low self-esteem, feelings of inadequacy or lack of control in life, depression, 
anxiety, anger, or loneliness. 
Interpersonal factors: trouble with family and personal relationships, difficulty in expressing emotions and 
feelings, being teased or ridiculed, physical or sexual abuse. 
Social Factors: cultural pressure that glorify “thinness” and the “perfect body”. 
Biochemical factors: chemicals in the brain that control hunger, appetite, and digestion; genetic factor. 
 
• Autism 
Controversy about the plausible interaction between genetic and environmental risk factors for Autism is 
still unresolved. 
 
• Dementia 
A number of risk factors and possible protective factors have emerged. Some, such as food, physical 
activity and mental stimulation, can be changed as it is a question of lifestyle. Others, such as age, 
gender and genetics cannot. Moreover, it is likely that a combination of factors may be beneficial such as 
a healthy diet, regular moderate exercise, social contact and mental stimulation. Certain factors, such as 
alcohol intake and cigarette smoking, have been found to both increase the risk of but also protect 
against dementia (Haan and Wallace, 2004). Whilst a low level of education and/or a manual occupation 
have been associated with an increased risk of developing dementia, it is difficult to disentangle other 
social factors which are associated with them.  It is becoming increasingly clear that certain possible 
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protective factors, such as healthy eating, exercise, avoiding being overweight and limiting alcohol 
intake, may also contribute towards the prevention of other conditions and diseases such as cancer and 
cardio-vascular diseases.  
  
• Multiple Sclerosis 
Multiple Sclerosis is a complex multifactorial disorder, in which environmental factors are hypothesised to 
interact with generally susceptible individuals. 
 
• Parkinson’s Disease 
The cause of the neurodegenerative process of Parkinson’s Diseases is still unknown. 
 
• Other nervous system disorders 
Exposure in utero or during development to some chemicals, such as methyl mercury, cadmium 
compounds, lead can impact on the development of cognitive function. Exposure to polychlorinated 
biphenyls (PCBs), some solvents or organophosphorus pesticides can cause neuropathies. 
 
Musculoskeletal conditions and problems 
See section 5.6. 
Respiratory diseases including asthma 
The main determinants considered in primary prevention policies at the moment are: exposure to 
allergens (pollen, fungal spores, dust mites, pet hair, skin and excreta) and sensitization; cigarette 
smoking and tobacco environmental exposure; indoor and outdoor air pollution (sulphur dioxide, nitrogen 
dioxide, inhalable particles, ground level ozone), damp and changes in dietary habitudes.  
Chronic Obstructive Pulmonary Disease 
Active and passive cigarette smoking, occupational factors and indoor-outdoor pollution from biomass 
fuel are well recognized risk factors. Cigarette smoking is a major risk factor for COPD.A study by 
Lundback (2003) showed that age and smoking were the two major risk factors, in a multivariate 
analysis including age, gender, smoking habits, family history of obstructive airway disease and 
socioeconomic group as COPD determinants. In the analysed population, aged 46 to 77, odds ratio 
associated with smoking more than 5 cigarettes per day was about 8, compared to non-smokers. 
Prevalence of COPD reached 50% in elderly smokers.  
Chronic Kidney Disease  and End Stage Renal Disease 
Hypertension and diabetes, obesity and perhaps non-traditional risk factors like anemia, 
hyperphosphatemia, high plasma C Reactive Protein and Fibrinogen, high sympathetic activity and 
accumulation endogenous inhibitors of nitric oxide synthase appear to be the main drivers of CKD at 
population level. Patients with neoplasias and with chronic infections diseases like HIV and viral hepatitis 
(HBC) and patients exposed to nephrotoxic drugs are at higher risk for CKD. Currently, diabetes mellitus 
is the most common cause of RRT for ESRD, affecting more than 22% of the incident patients. 
Food Allergy 
In adults, main foods responsible for about half of all allergic reactions are fruits of the latex group, fruits 
of the Rosaceae family, vegetables of the Apiaceae family, nuts and peanuts, whereas in children three 
fourths of reactions are limited to eggs, peanuts, cow’s milk, fish and nuts 
Celiac disease (also known as gluten-induced entheropathy) is an autoimmune disorder triggered by 
gluten associated with the exposure to foods containing wheat, barley and Raye alcohol-soluble proteins. 
The timing of weaning is likely to have an impact in the development of food allerfy, even if definitive 
evidences are not available. Early weaning is reported to be associated with an increase of food allergy 
because of the incomplete development of the enterocytes, thus allowing the passage to the intestinal 
lamina propria or large molecula. On the other hand, late weaning is likely to determine an higher 
incidence of food allergy, because of the loss of immune oral tolerance that occurs in the toddlers usually 
after 10 months of age. 
Liver Cirrhosis 
The patterns in mortality from cirrhosis are largely attributable to changes in the two major recognized 
causes of this disease, i.e., hepatitis B and C virus (HBV and HCV) infection and alcohol drinking. 
Dermatological diseases 
Main contact dermatitis refers to either: irritant contact dermatitis (e.g. frequent exposure to mild irritant 
soaps seen in trainee nurses or hairdressers) or allergic contact dermatitis, where subjects develop a 
delayed type of allergic response to certain potentially sensitizing substances such as metals, perfumes, 
preservatives, or rubber compounds. 
Periodontal diseases 
The available evidence shows that important risk factors for periodontal disease relate to poor oral 
hygiene, tobacco use, excessive alcohol consumption, stress, and diabetes mellitus. The focus of recent 
studies in periodontics is on systemic connection between untreated periodontal disease and other health problems, 
including heart disease, stroke, obstructive pulmonary disease and diabetes. It has been shown a long time ago that 
some of these conditions (especially diabetes) worsen periodontal status of patients already affected by periodontitis 
and make them 2-5 times more susceptible to develop severe periodontal disease. 
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Overweight and obesity 
Excessive food intake as compared to needs deriving from physical activity and basal metabolism. 
Inadequate intake of specific nutrients. 
Reproductive disfunctions 
Reproductive disfuncions can be caused by some pharmaceuticals. Some chemicals (e.g.: polychlorinated 
biphenyls (PCBs), DDT, cadmium, phthalates), known as endocrine disruptors, affect reproductive 
function in wildlife and are suspected to have similar effects in humans. 
Developmental disorders 
Various effects on development can be caused by exposure to lead, cadmium, mercury, smoking and 
environmental tobacco smoke, some pesticides and endocrine disruptors. 
 
 

 
5.1.2. Patient centeredness 
 
More than 80% of medical consultations are due to chronic diseases which cannot be healed, but which 
can be cured and well controlled. The quality of control is directly dependent on how the patient and 
his/her family have been educated as to how to control the disease. Patient-centeredness is one of the 
most fundamental expressions in care and also one of the most overused. The bearer of a disease, the 
patient, is a unique person totally different from another patient who may suffer from the same disease 
and may have the same type of care. This gives weight to the concept of illness versus disease, the latter 
being much easier to define and which responds to the various concepts of biomedicine and evidence-
based therapy. Patient-centeredness is a most complex and heterogeneous reality. It shows how difficult 
it is to define care since its efficiency is the result of a whole series of human and institutional factors. In 
order to globally encompass the two basic dimensions for helping a patient, patient-centeredness can be 
subdivided in dimension of care and psycho-social dimension. Both dimensions represent the two sides of 
patient-centeredness. They always have to be read and discussed “simultaneously”. Difficulties in care 
delivery often arise because these dimensions were not taken globally and simultaneously into account. 
Patient care oscillates between technical dimensions; lab tests, x-rays, hospital care, financial coverage 
through medical insurances, as well as the role of the pharmaceutical industry and drugs, but these 
diagnostic and therapeutic tools are strictly bound to epidemiological data and medical education which 
are promoted by the World Health Organization, national health organizations, medical schools, schools 
of nursing and other relevant Organizations. At national level, health decision makers are also following 
the recommendations of their national health policy. There are other dimensions that deal with patient 
rehabilitation, home visiting nurses, therapeutic patient education and patient associations who all 
participate to a large degree to the care process. The doctor, in the field of biomedicine can be 
symbolized by the specialist who is concentrated on making a diagnosis and is worried that he may 
misread in case of little or even no dialogue with his patient.  
 
Chronic diseases and their treatments can easily interfere with many aspects of life, work, family life, 
leisure pursuits and close relationships, i.e. all the things we probably care most about. Doctors and 
nurses have to understand and work taking into account all these issues in case of long lasting diseases. 
A successful management of the disease is closely linked to personal health beliefs as well as to the 
spiritual dimensions of the patient. Of course, coping and psychological adjustment may vary depending 
on  each patient, but are also the result of the interaction of the family, friends, and healthcare providers. 
The complexity and heterogeneity of care are not so easy to understand, as the quality of care does not 
depend only on two or three factors but rather a sort of strange alchemy of many different factors. 
 

 

5.1.3. Therapeutic patient education  
 
The WHO produced a document in 1998 on therapeutic patient education (Report of a WHO Working 
Group on Therapeutic Patient Education. Continuing education programmes for healthcare providers in 
the field of chronic disease prevention).  
The management of chronic diseases requires the development of a particular partnership between the 
patient and his health care professional in order to achieve awareness, knowledge, confidence and skills 
which could help the patient to have a major role in the management of his/her disease. This approach is 
called “guided self management” and there is proof it can help to reduce asthma morbidity in both adults 
and children. The educational aspect should constitute the basis of the interactions between patients and 
physicians and a good communication is essential for an adequate compliance and adherence.  
 
Therapeutic patient education should enable patients to acquire and maintain abilities that allow them to 
optimally manage their lives despite their disease. It is, therefore, a continuous process, integrated in 
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health care. Moreover, it is patient-centered and includes organized awareness, information, self-care 
learning and psychosocial support for what concerns the disease, prescribed treatment, care, hospital and 
other health care settings, organizational information, and behaviour related to health and illness. 
Therapeutic patient education has been designed to help patients and their families understand the 
disease and the treatment, cooperate with health care providers, live healthily, and maintain or improve 
their quality of life. There are a growing number of centres that practice therapeutic patient education, 
hoping therefore to improve patients’ autonomy and self-management. Moreover, nowadays there is an 
important drive for long-term accompaniment of patients where the various characteristics – i.e. 
personal, family, professional, social, economic, etc. -, have to be taken into account in the long-term 
follow-up. Medical schools are lagging behind this global need. Therapeutic patient education is a 
systemic, patient-centered learning process, provided by health care providers trained in the education of 
patients that takes into account: 

• the patient’s adaptation processes (coping with the disease, locus of control, health beliefs, and 
socio-cultural perceptions); 

• subjective and objective needs of patients, whether expressed or not. This is an integral part of 
treatment and care. 

Therapeutic patient education is about the patient’s daily life and psychosocial environment, and also 
involves the patient’s family and his/her closest friends. This is a continuous process, which has to be 
adapted to the course of the disease, to the patient and to his/her daily life. It is part of the long-term 
care of the patient and has to be structured, organized and systematically provided to each patient using 
different means. We are talking of a multi-professional, inter-professional and inter-sectoral methods, 
also including the making of networks as well as an evaluation of the learning process and its effects. 
Health care providers tend to talk to patients about their disease rather than train them in the daily 
management of their condition. Therapeutic patient education is designed, therefore, to train patients in 
the skills of self-managing or adapting the treatment to their particular chronic disease as well as in 
coping processes and skills. It should also contribute to reducing the cost of long-term care for patients 
and our society. Therapeutic patient education is essential for an efficient self-management and high 
quality of care for all long-term diseases or conditions, although acutely ill patients should not be 
excluded from its benefits. Therapeutic patient education is education managed by health care providers 
trained in the education of patients, and designed to enable a patient (or a group of patients and 
families) to manage the treatment of their condition and prevent avoidable complications, while 
maintaining or improving quality of life. Its main purpose is to produce a therapeutic effect additional to 
that of all other interventions such as pharmacological and physical therapy .  
 

 

5.1.4. Participation of patients in society 
 
A person affected by a chronic disease is a member of society just like anybody else. The information 
with which he/she can make the right choices in this process is for giving him/her the opportunity to have 
his/her role in society regardless of his/her disease, as this should not have any discriminatory effect. 
In order to interact effectively with the many social counterparts including one’s doctor, employer, 
partner, travel agent, insurance company or national health service, specific courses have been designed 
and have proved to be extremely valuable. Here one shares his/her experiences with others. The 
necessary information that is passed on during these courses is linked to learning skills. Modern ICT gives 
the opportunity to realize the information need for people with chronic diseases in several ways. The 
interactive character of ICT gives many possibilities to broaden and strongly intensify the level of 
information for the sick. 
  
Some of the main sectors in which information provision is appropriate are: 
 

• In healthcare, as the patient needs information about the most suitable insurance, 
reimbursements and provisions, which can help to manage the disease. The patient also needs 
information about the best available offer for what concerns his/hercare. As a patient, the 
affected person should know what good care is, i.e. he/she must be informed about the standard 
of care. People affected by chronic diseases should be informed about their rights and duties as 
patients. 

 
• In the family: information about how to deal with the fact that one is a partner of a person 

suffering from a chronic disease is essential. The same goes for knowing the consequences that 
the disease may have on sexuality and on how to deal with a child suffering from a specific 
disease. 

 
• At work: information about what kind of jobs are not suitable for people with a chronic disease 

and information about how to deal with it while at work. 
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• During leisure time: information about how to deal with the disease when practicing a sport as 

well as information about how to deal with the disease while on vacation. 
 

• Driving and possible transport limitation: information about obtaining and renewing a 
drivers’ license and on any possible transport limitations should also be readily available 

 

 
5.2. Cardiovascular diseases 

 
 
Acronyms 
 
AMI Acute Myocardial Infarction  
BMI Body Mass Index 
CABG  Coronary Artery Bypass Graft 
CHD  Coronary Heart Disease 
CT-Scan  Computed Tomography Scan 
CVD Cardiovascular Disease 
DBP Diastolic Blood Pressure  
ESC  European Society of Cardiology 
EU European Union 
EUROASPIRE European action on secondary prevention through 

intervention to reduce events  
EUROCISS European Cardiovascular Indicators Surveillance Set 
EUROSTAT Statistical Office of the European Community 
HDL High-density lipoprotein  
ICD International Classification of Disease 
IHD Ischemic Heart Disease 
LDL Low Density Lipoprotein 
MRI  Magnetic Resonance Imaging  
PTCA  Percutaneous Transluminal Coronary Angioplasty 
SBP  Systolic Blood Pressure 
WHO 
MONICA 

World Health Organization MONItoring trends and 
determinants of CArdiovascular diseases 

WHO-HFA World Health Organization – Health for All 



 53 

 

5.2.1. Introduction 
 
Diseases of the circulatory system (ICD 9: 390-459) consist of ischemic heart diseases including 
myocardial infarction (ICD 9: 410-414), and other diseases (ICD 9: 390-409 and 415-459), including 
cerebral stroke (ICD 9: 430-438).  
The most frequent forms of CVD are those of atherosclerotic origin such as ischemic heart disease (IHD) 
and stroke. Ischemic heart disease and stroke, are the main killers in both genders and all ages, 
accounting for 42% of all cases of death in the EU. In the EU, one in six men and one in seven women 
currently die from ischemic heart disease (IHD) and one in ten men and one in eight women die from 
stroke. 
 
Cardiovascular disease (CVD) accounts for almost half of all deaths causing over 4,30 million deaths each 
year in Europe and more than 2.0 million deaths each year within the European Union (EU) (Allender et 
al, 2008). CVD is also a major cause of disability and reduced quality of life. 
 
Although EU is experiencing declining rates of mortality from CVD, there is an increasing number of men 
and women living with CVD. This paradox relates to an increased longevity and an improved survival of 
patients with CVD. 
The burden of CVD is killing more people than all cancers combined with a higher percentage of women 
(54% of all-cause mortality) than men (43% of all-cause mortality) (2733 Employment, Social Policy, 
Health and Consumer Affairs Council Meeting – Luxembourg – 1 and 2 June 2006; Allender et al, 2008) 
and a higher mortality in the lower socio-economic class. 
IHD is the leading cause of mortality in EU, accounting for over 741,000 deaths every year (one in six 
men and over one in seven women). It is also one of the greatest contributors to health expenditures. 
Stroke is the second leading cause of death in the EU accounting for 508,000 deaths each year: around 
one in ten men and one in eight women die from this disease; many more suffer from non-fatal events 
(Allender et al, 2008; Petersen et al, 2005).  
Even though clinical onset is mainly acute, CVD often evolves gradually, causing substantial loss of 
quality of life, disability, and life long dependence on health services and medications. The costs for our 
society are huge and are not only directly related to health care and social services, but are also linked to 
illness benefits and retirement, impact on families and caregivers and the loss of years of productive life. 
In most European countries CVD mortality has declined since the mid 70s, but in Eastern Europe 
mortality has remained stable or has slightly increased (Kesteloot et al, 2006). Despite the decline in 
mortality, the annual number of CVD is expected to increase within the next few decades, mainly due to 
a growth in the elderly population, which will lead to an increase in the health burden of CVD and 
consequent increase in economic costs. Therefore, across Europe there is a pressing need to cope with 
costs increase and make CVD prevention and treatment a priority to reduce the growing health burden 
and lessen its socio-economic impact.  
 

 

5.2.2. Data sources 
The magnitude of the problem contrasts with the usual paucity, weak quality and comparability of data 
available on CVD beyond mortality, other than rigorous but limited studies carried out in certain 
geographical areas. 
In this effort, mortality and morbidity data were taken from several sources of information and then 
processed and here reported: EUROSTAT (http://epp.eurostat.ec.europa.eu, 2007) for mortality data; 
WHO-HFA database (http://www.euro.who.int/hfadb, 2007), specific projects such as the World Health 
Organization MONItoring trends and determinants of Cardiovascular disease (WHO MONICA) 
(http://www.ktl.fi/monica/, 2007) and population-based registers for morbidity data; WHO-HFA database 
and WHO MONICA for risk factors distribution. 
Following the recommendations of the EUROCISS Project - European Cardiovascular Indicators 
Surveillance Set - (http://www.cuore.iss.it/eurociss/en/rapporto03/rapporto2003.asp, 2007) IHD data 
available from different sources of information were age-standardized for 35-74 years using the 
EUROSTAT European population as standard. The age range 35-74 years is recommended because below 
35 years events are rare and above 74 years age structure differs among European countries. Moreover, 
among individuals aged over 75 years CVD mortality becomes increasingly salient and is often associated 
to co-morbidities, which make data validation and prevention more difficult to realize. For stroke, data 
were age-standardized for 35-84 years: the recommended upper age limit is 84 years given that between 
75 and 84 years the number of events doubles. Above 84 years of age it is difficult to determine actual 
stroke due to co-morbidity; including the expanded age range 85+ could therefore skew results and 
complicate data validation. 



 54 

The most effective preventive measures usually target middle-aged and younger, therefore it is highly 
necessary to understand differences among countries in order to develop and implement appropriate 
preventive strategies.  
Dynamics of CVD mortality in Western and Eastern Europe and regional variations [Muller-Nordhorn et al, 
2007;  Muller-Nordhorn et al, 2004] were published by the World Health Organization of United Nations 
(WHO) (Pisa and Uemura, 1982; Uemura and Pisa, 1988; Thom, 1989; Thom et al, 1985), European 
Society of Cardiology (Sans et al, 1997) and Kesteloot (Kesteloot et al, 2006). Trends over time have 
been studied since 1950; the changes in cardiovascular and all-cause mortality were interpreted in the 
light of available evidence on changes in environmental risk factors (Kuulasmaa et al, 2000) and CVD 
medical care (Tunstall-Pedoe et al, 2000) 
 
 
5.2.2.1. Ischemic heart disease 
 

Mortality 
EUROSTAT data were analyzed to obtain mortality rates (http://epp.eurostat.ec.europa.eu, 2007). 
IHD mortality was defined as underlying ICD-10 codes I20-I25 (corresponding to ICD-9 codes 410-414). 
Age-specific total mortality rates for the average of the last 3 years available (2001-2003) in the 
European Union (EU) and the proportion of cause-specific mortality in the different age groups for 
circulatory system (IHD, stroke and other CVD), cancer and violence were calculated. 
Age-standardized (35-74 years) mortality rates were calculated for the last ten years (1994-2003) to 
estimate trends. Thus, we present the data for the three year period 2001-2003 along with those already 
published (Pisa and Uemura, 1982; Uemura and Pisa 1988; Thom 1989; Thom et al, 1985; Sans et al, 
1997; Kesteloot et al, 2006). For the 27 EU member states age-standardized (35-74 years) mortality rate 
are presented as average of the last 3 years available. 
To make trends more visible, countries were divided into Baltic countries (Estonia, Latvia, Lithuania), 
Eastern European countries, distinguished in Central Eastern European countries (Czech Republic, Poland, 
Slovakia and former GDR-Eastern Germany) and Balkan Eastern European countries (Bulgaria, Hungary, 
Romania), Northern European countries (Denmark, Ireland, Finland, Sweden, United Kingdom), Central 
European countries (Belgium, Germany, Luxembourg, The Netherlands, Austria, Slovenia) and Southern 
European countries (Greece, Spain, France, Italy, Malta, Portugal). It may be interesting to note that 
Malta population has similar characteristics to those of Northern Europe and mortality rates are higher 
compared to those of the Mediterranean countries; therefore Malta might be considered as an outlier in 
the group of Southern European countries. The country with the lowest mortality rate and the one with 
the highest are both reported.  
 

Morbidity 
Hospital discharge diagnoses from WHO-HFA (http://www.euro.who.int/hfadb, 2007) were used to 
calculate hospital discharge rates for all CVD, IHD, acute myocardial infarction (AMI) and stroke; these 
data are scarce, therefore it was not possible to analyze temporal trends. Crude rates for all ages for the 
last year available (2003) are reported. Other data, such as on heart failure and arrhythmias, whose 
prevalence has greatly increased in recent years, are not available, mainly because the majority of 
countries send to the European organizations (EUROSTAT, HFA-WHO, OCSE) data for aggregated groups 
of causes of deaths and not for single codes. Information on these complication could be crucial for 
understanding morbidity and future trends in medical care.  
The ICD codes for IHD (ICD-9 410-414; ICD-10 I20-I25) and for AMI (ICD-9 410; ICD-10 I21-I22) were 
used as main hospital discharge diagnosis. 
Hospital discharges from revascularization procedures (Percutaneous Transluminal Coronary Angioplasty 
[PTCA] and Coronary Artery By-pass Graft [CABG]) are also reported. Data are published by the 
European Heart Network and come from the European Society of Cardiology, year 2000, which is the last 
year for which accurate data is available for the majority of countries (Allender et al, 2008).  
From the mid 1980s to mid 1990s, the WHO MONICA Project assessed in 37 populations of 21 countries 
the relative contribution of IHD incidence, case-fatality, trends in classical risk factors and advancements 
in coronary care to the decline in CVD mortality. Data from the WHO MONICA Project (Tunstall-Pedoe et 
al, 1999) are reported for the age range 35-64 years as mean annual coronary events rates derived from 
10-year surveillance (from mid 1980s to mid 90s). Annual change in coronary events and 28 day-case 
fatality are also reported; case fatality (including in- and out-of-hospital events) is affected by severity of 
the disease and impact of the treatments. These data, although collected several years ago and not 
necessarily representative of the countries in which they were located, were all collected and validated 
through the same standardized methodology, therefore they are comparable and still today are 
considered as a gold standard. 
 
 
5.2.2.2. Stroke 



 55 

 

Mortality  
Following the recommendations of the EUROCISS Project - European Cardiovascular Indicators 
Surveillance Set - (http://www.cuore.iss.it/eurociss/en/rapporto03/rapporto2003.asp, 2007) EUROSTAT 
data were analyzed to obtain mortality rates (http://epp.eurostat.ec.europa.eu, 2007). Stroke mortality 
was defined as underlying ICD-10 codes I60-I69, G45 (ICD-9 codes 430-438). Age-standardized 
mortality rates for the age groups 35-74 and 35-84 years separately were calculated for the average of 
the last 3 years available in EU Member States. 
The last ten years (1994-2003) were selected to estimate mortality trends. To make trends more visible, 
countries have been divided, as for IHD, into Baltic countries, Eastern European countries (distinguished 
in Central Eastern European countries and Balkan Eastern European countries), Northern European 
countries, Central European countries and Southern European countries. Malta is included among 
Northern Europe countries because mortality rates are higher compared to those of Mediterranean 
countries and the population has similar characteristics to those of populations of Northern Europe; such 
an approach is understood as open to criticism as it would also be reasonable to consider Malta as an 
outlier in the group of Southern European countries. The country with the lowest mortality and the one 
with the highest are both reported.  
 

Morbidity  
Hospital discharge diagnoses from WHO-HFA (http://www.euro.who.int/hfadb, 2007) and EUROSTAT 
(http://epp.eurostat.ec.europa.eu, 2007) were used for stroke; these data are scarce, therefore temporal 
trends were not analyzed. Crude rates for all ages for the last year available (2003) are reported.  
The ICD morbidity codes for stroke (ICD-9 430-438; ICD-10 I60-I69,G45) were used as main hospital 
discharge diagnosis. 
Data from the WHO MONICA Project (http://www.ktl.fi/monica/, 2007) are reported for the age range 
35-64 years as mean stroke attack rates derived from the last 3 years of surveillance. Annual change in 
stroke events and 28-day case fatality are also reported; case fatality (including in- and out-of-hospital 
events) is affected by severity of the disease and impacts of the treatments. As already explained, 
MONICA data, although collected several years ago and not necessarily representative of the countries in 
which they were located, were all collected and validated through the same standardized methodology, 
therefore they are comparable and still today are considered a gold standard. The definition of stroke 
used in the WHO-MONICA Project (http://www.ktl.fi/monica/, 2007) was based on clinical findings 
(symptoms, signs and clinical examination); therefore, it was not dependent on access to more 
sophisticated diagnostic techniques (Computed Tomography Scan [CT-Scan] and Magnetic Resonance 
Imaging [MRI]). 
 
 
5.2.2.3 Risk factors 
CVD clinically manifests itself in middle life and older age, after many years of exposure to unhealthy 
lifestyle (smoking habit, unhealthy diet, physical inactivity) and risk factors (elevated total and low 
density lipoprotein cholesterol, high blood pressure, diabetes, obesity). CVD is a multifactorial disease, 
which means that several predisposing factors simultaneously affect its development, although each of 
them plays a different role: to give an example, hypertension, smoking habit and excessive alcohol 
consumption have a major role in predicting stroke; elevated total and LDL cholesterol, low HDL 
cholesterol,  hypertension, diabetes and smoking are crucial to explain differences in IHD. Among all CVD 
risk factors, age remains the most important risk factor for CVD.  
Last available data on risk factors were taken from WHO HFA database (http://www.euro.who.int/hfadb, 
2007). The risk factors identified as the most important at population level were selected: hypertension, 
hypercholesterol, obesity, diabetes and smoking habit. Due to differences among countries in the 
methodology adopted for data collection (self reported or measured), the diagnostic criteria adopted in 
risk definition (hypertension and hypercholesterol) and the age ranges considered, it was not possible to 
pool data and then give a more complete overview. 
Therefore, some data from the WHO MONICA Project, collected at the beginning of 1990s using 
standardized procedures and methods, are reported as well (Kuulasmaa et al, 2000). 
 
 

 
5.2.3. Data description and analysis 
 
 
5.2.3.1. Ischemic heart disease 
 
Mortality 
 



 56 

CVD is the main cause of death among old people, accounting for over 50% of deaths in people aged 80 
and over; it is also the main cause of death in both genders and all ages, accounting for 42% of all 
causes of deaths in EU (Figure 5.1.1). Around half of the deaths are from IHD, accounting for over 
741.000 deaths every year: one in six men and one in seven women die from IHD (Allender et al, 2008). 
Even below the age of 75 years, IHD mortality is higher in men than in women but still remains the most 
frequent cause of death in women, accounting for more deaths than breast cancer.  
As explained in chapter 5.2.2 ‘Data sources’, it was decided to report standardized mortality rates only 
for 35-74 age range, as suggested by the EUROCISS project. However, mortality rates for the different 
age ranges (all ages, 45-64, 45-74) have already been published (Pisa and Uemura, 1982; Uemura and 
Pisa, 1988; Thom, 1989; Thom et al, 1985; Sans et al, 1997; Kesteloot et al, 2006). 
In the 35-74 age-range, CVD accounts for 34% of total mortality and IHD for 15%. Mortality rates are 
higher in men than in women and percentages increase with age. IHD patterns showed a clear East-West 
gradient with the highest mortality rates in Baltic(1,) Central Eastern and Eastern Europe countries (Table 
5.2.1). According to the most recent data (2001-2003), the rates vary from 42.7 deaths per 100.000 in 
France to 327.0 deaths per 100.000 in Latvia, being there almost eight times higher (in men 72 deaths 
per 100.000 in France and 555 in Latvia; in women 16 per 100.000 in France and 167 in Latvia). 
 
Table 5.2.1. Ischemic heart diseases (codes ICD-9: 410-14) - Age-standardized (standard European 
population) mortality rates per 100.000. 
 
Mortality trends for IHD in men are shown in Figure 5.2.1: in all countries from 1994 to 2003 mortality 
rates in the 35-74 age range fell by 38% in Northern countries(2) (from 300 to 186 per 100.000), 45% 
in Central Eastern Europe countries(3) (from 440 to 242 per 100.000), 27% in Eastern Europe 
countries(4) (from 450 to 326 per 100.000), 37% in Central Europe countries(5) (from 225 to 142 per 
100.000), 34% in Southern Europe countries(6) (from 139 to 91 per 100.000) and 27% in Baltic(7) 
countries (from 696 to 505 per 100.000). Similar results can be found in women (Figure 5.2.2) for whom 
mortality rates fell by 40% in Central Europe countries (from 73 to 44 per 100.000), 51% in Central 
Eastern Europe countries (from 157 to 77 per 100.000), 23% in Eastern Europe countries (from 169 to 
130 per 100.000), 41% in Northern Europe (from 102 to 61 per 100.000), 36% in Baltic Europe countries 
(from 231 to 148 per 100.000) and 41% in Southern Europe countries (from 40 to 23 per 100.000).  
 
Figure 5.2.1. Age-standardized mortality rates per 100.000. Trends for ischemic heart diseases (codes 
ICD-9 410-14) Men aged 35-74 years 
 
Figure 5.2.2. Age-standardized mortality rates per 100.000. Trends for ischemic heart diseases (codes 
ICD-9 410-14) Women aged 35-74 years 
 
Morbidity 
 
Table 5.2.2 shows IHD and AMI hospital discharge diagnoses for men and women of all ages combined 
for the last year available (http://www.euro.who.int/hfadb, 2007). Unfortunately these data are scarce 
and not validated, therefore the analysis of temporal trends was not possible and comparisons among 
countries are not totally reliable. Moreover, their interpretation is difficult due to various factors, such as 
different hospital admission policies, different coding practice and multiple hospital admissions for the 
same person. To facilitate comparison at least within the same country, data on IHD, AMI and stroke 
hospital discharges are reported together with the data on all CVD hospital discharges. There are great 
differences between hospitalization for all CVD and for IHD and stroke. Opposite to the common belief 
that most hospitalizations are for AMI and stroke, in almost all countries more than half of 
hospitalizations are due to other CVD. This means that in recent years there has been a notable increase 
in the number of hospitalizations for other CVD, such as heart failure and arrhythmias, which represent 
common complications of AMI and require frequent hospitalizations. Future availability of data on hospital 
discharges for these conditions could be crucial to understand the patterns of morbidity and future trends 
in medical care. 
 
Table 5.2.2. Crude hospital discharge rates (x100.000) from all CVD, IHD,AMI, and stroke Last year 
available, all ages 
 
Revascularization rates represent another important source of information for CVD morbidity. Three 
treatments are recommended for IHD in acute care setting: thrombolytic drugs, PTCA and CABG. Given 
the difficulties in identifying thrombolytic therapy use from hospital in-patient database, coronary 
revascularization procedures (PTCA, CABG) were considered and reported in Table 5.2.3 (Allender et al, 
2008). The data vary widely across Europe and all countries have seen significant rate increase since the 
90s. Central Eastern and Eastern Europe countries have lower rates than Northern and Southern 
countries. The only data available are those collected by the European Society of Cardiology (ESC) in 
2004 (Allender et al, 2008). Most AMI patients who receive a CABG do not undergo this procedure during 
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their initial admission. The patient is usually stabilized and then referred for a follow-up admission for 
CABG. As it was not possible to identify the patient when he/she is re-admitted in hospital for surgery, 
the data refer to two separate cases of AMI or one case of AMI and one case of IHD. In addition, there is 
a recent tendency to perform PTCA in high-risk patients with vessel obstruction: when this occurs, it is 
not possible to know if the patient may have experienced an AMI. Therefore, it would be useful for the 
future to distinguish between direct PCI (coronary angioplasty performed in AMI within hours after it has 
started) and elective PCI (made in angina pectoris or in post AMI).  
The best source of valid data on surgical procedures is the hospital-based register, which allows to 
identify the patient when he/she is re-admitted in hospital for surgery and distinguish between the 
surgery performed on patients with AMI and that performed on patients with IHD.  
 
Table 5.2.3. Crude rates per 1 million population of revascularization procedures – All ages. Men and 
women combined (year 2000) 
 
The only available and comparable data on morbidity of acute coronary events - although collected till 
late 1990’s, but not always representative of the country in which they were collected - are those of the 
WHO MONICA Project, reported in Table 5.2.4; here we can see mean attack rates of 10-year 
surveillance for coronary events and 28-day case fatality for men and women aged 35-64 years. Trends 
for age-adjusted event rates are also reported (Tunstall-Pedoe et al, 1999). Attack rate, which includes 
fatal and non-fatal, in and out of hospital, first and recurrent coronary events represent the most valid 
and reliable indicator. According to the MONICA data, this was higher in populations in Northern, 
Southern, Central Eastern and Eastern Europe than in Southern Europe countries; for men living in 
Warsaw it was three times higher than it was in Catalonia, while it was four times higher in women. The 
results of the WHO MONICA Project also show that incidence was falling rapidly in most people living in 
Northern countries, but not falling as fast in the populations in Baltic, Central Eastern and Eastern 
countries. Case fatality from coronary heart disease (CHD) was higher in many populations in Southern, 
Central Eastern and Eastern Europe countries than in Northern and Southern Europe countries (Tunstall-
Pedoe et al, 1999). Following the MONICA experience, some countries continued to collect data every 
year while others did it periodically. The existing population based registers in Europe adopt different 
data collection procedures cover different age groups, while the degree of validation of the diagnostic 
information varies and in most registers it is much less intensive than in the MONICA project (Eurociss 
Working Group, 2003).  
 
Table 5.2.4. WHO-MONICA 13 EU population. Mean annual coronary events rates (fatal and non fatal in 
and out of hospital first and recurrent events) per 100.000 during 10-year registration in men and 
women aged 35-64 years; 28-day case fatality (including patients dying before reaching hospital); annual 
change in coronary event rate in 10 years.  
 
To summarize, IHD, the leading cause of death in the twentieth century, began to decline in the mid 
1970s in Western European countries. IHD continued to fall through the 1990s, although it changed more 
modestly, but still remains the largest single cause of death and disability. A continuous increase was 
noticed in Eastern European countries up to the 1990s. Since then, cardiovascular mortality started to 
decrease also in Eastern European countries (approximately 20 years later than Western European 
countries). The decline in IHD mortality rates has been greater for countries with the highest mortality 
rates. Not surprisingly, mortality rates are much higher for men than for women; mortality rates have 
been falling faster for men than for women. Faster declining mortality rates for men have narrowed the 
gap with women over the last ten years, but have not eliminated it. The patterns for IHD are associated 
with changes in the environment exposures, health behaviours, diagnosis and treatment. 
The decline in mortality in the different populations could be explained by changes in the average level of 
risk factors, such as serum cholesterol and blood pressure, and by the reduction in the prevalence of 
smokers. The first two could be ascribed to improvements in dietary habits (decrease in consumption of 
saturated and trans-unsaturated fatty acids – changing from butter and “hard” margarine to mono- and 
poly-unsaturated oils and to “soft” margarine, from whole fat to low fat milk, increasing fruit and 
vegetables and reducing salt intake). The more recent decline is also due to improvements in modern 
therapies for acute phase of myocardial infarction, such as thrombolytic therapies, PCI and CABG, and in 
more efficient therapies for chronic conditions and the management of risk factors. 
Comparable data on morbidity are more difficult to collect and validate. Their interpretation is difficult 
due to various factors such as different hospital admission policies, different coding practice and multiple 
hospital admissions for the same person. At present, there is no routinely updated sources of CVD 
morbidity data in EU. 
 
 
5.2.3.2. Stroke 
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Data on morbidity and mortality are available only for the cerebrovascular disease aggregate group, 
including sequelae of stroke, therefore it is not possible to distinguish between haemorrhagic and 
ischemic stroke, which are characterized by different prevalence, age distribution and risk factors.  
In addition, the recent availability of new and more sophisticated diagnostic technologies, such as MRI 
and CT-Scan, may have led to an increase in the number of diagnosed events, thus making the 
interpretation of temporal trends in the various countries more difficult. Stroke units have been shown to 
improve significantly both the functional outcome and the case fatality after stroke.  
 

Mortality  
Stroke alone is the second single most common cause of death in EU, accounting for over 508.000 deaths 
each year. Around one in ten men and one in eight women die from this disease (Allender et al, 2008). 
Stroke mortality is higher in men than in women in most countries but the differences narrow 
considerably above the age of 75. As explained in chapter 4.2.2 ‘Data sources’, it was decided to report 
standardized mortality rates only for the 35-84 age range, as suggested by the EUROCISS project.  
Among people aged 35-84, stroke accounts for 10% of all-cause mortality. Analyses of mortality 
highlighted substantial differences among countries. 
 
Table 5.2.5. Age-standardized (standard European Population) cerebrovascular mortality rates per 
100.000 men and women aged 35-74 and 35-84 - 3 years average 
 
In men, mortality rate varies from 60 deaths per 100.000 in France to 399 deaths per 100.000 in 
Romania, being there almost seven times higher. In women it varies from 36 deaths per 100.000 in 
France to 297 deaths in Bulgaria, being there almost eight times higher. As shown in table 5.2.5, in the 
age range 75-84 years stroke events double in both men and women: this demonstrates that stroke is a 
disease that mainly affects the elderly.  
Mortality trends for stroke in men are shown in Figure 5.2.3; from 1994 to 2003 mortality rates in the 
age range 35-84 fell by 63% in Central Europe (from 133 to 49 per 100.000), 40% in Southern Europe 
countries (from 136 to 82 per 100.000), 21% in Northern countries (from 110 to 87 per 100.000), 34% 
in Central Eastern Europe (from 273 to 180 per 100.000) and 6% in Baltic Europe countries (from 298 to 
279 per 100.000). Mortality increased by 10% in Eastern Europe (from 324 to 357 per 100.000). In 
2003, mortality rates in Central Europe countries were more than seven times lower than in Eastern 
Europe countries. Temporal trends from 1993 to 2002 in stroke mortality were more favourable in 
Central and Southern Europe and showed a clear East-West gradient with the highest mortality rates in 
Baltic Europe and Eastern Europe.  
 
Figure 5.2.3. Age-standardized (standard European population) mortality rates per 100.000 
Cerebrovascular disease (codes ICD-9 430-38) - Men aged 35-84 years 
 
Similar results can be found in women (Figure 5.2.4) for which mortality rates fell by 39% in Central 
Europe (from 89 to 54 per 100.000), 46% in Southern Europe countries (from 99 to 54 per 100.000), 
21% in Northern countries (from 87 to 68 per 100.000), 13% in Baltic Europe countries (from 218 to 189 
per 100.000) and 37% in Central Eastern Europe (from 193 to 121 per 100.000). Mortality rates 
increased by 21% in Eastern Europe (from 203 to 246 per 100.000). In 2003, mortality rates in Southern 
Europe were more than four times lower than in Eastern Europe countries. 
 
Figure 5.2.4. Age-standardized (standard European population) mortality rates per 100.000 
Cerebrovascular disease (codes ICD-9 430-38) - Women aged 35-84 years 
 
Morbidity 
 
Table 5.2.2 also shows stroke hospital discharge rates for men and women of all ages combined for the 
last year available (http://www.euro.who.int/hfadb, 2007). Unfortunately, these data are not validated 
and cannot be compared among countries. Their interpretation is difficult due to various factors such as 
multiple hospital admissions for the same person, in particular sequelae of the original event, different 
hospital admission policies and coding practices. The use of diagnostic technologies, such as CT-Scan and 
MRI, has greatly improved the accuracy of diagnoses of hospitalized cerebrovascular events allowing 
delineation of the location and type of lesion. Data on hospital discharges separated for ischemic and 
haemorrhagic stroke are not available.  
 
The only available and comparable data, although seldom representative of the whole country, are those 
collected more than 10 years ago through the same standardized methodology within the WHO MONICA 
Project. These data are reported in Table 5.2.6: here mean attack rates of the last 3 years of surveillance 
for stroke events and 28-day case fatality for men and women aged 35-64 are shown. However, only one 
third of all non-fatal stroke events and one tenth of all fatal stroke events occur in this age range, 
excluding therefore the large number of patients suffering from strokes. 
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Attack rate (which include fatal and non-fatal, in- and out-of-hospital, first and recurrent events) is 
higher in populations in Northern Europe (Lithuania, Finland, Northern Sweden); for those living in 
Lithuania is three times higher than it is in Italy. A comparison of changes in attack and case fatality 
rates with changes in mortality rates revealed that two thirds of the decreasing mortality was attributable 
to reduced case fatality and one third to reduced incidence. However, it was not possible to establish 
whether this decrease of case fatality was due to changes in the management of stroke or changes in 
disease severity (Sarti et al, 2003). 
 
Table 5.2.6. WHO-MONICA Project 6 EU population. Age-standardized average attack rate per stroke 
events (fatal and non fatal) per 100.000 mean of the last 3 years of the 10- year surveillance in men and 
women aged 35-64; 28-day case fatality; average annual trend in 10 years of stroke events . 
 
In brief, the declining trends of stroke mortality during the last 10 years suggest that acute stroke events 
have become milder and that the prevalence of stroke survivors is increasing. The decline in mortality 
has been greater in countries with higher rates. The decline would be only partly attributed to an 
improvement in the control of hypertension; there is evidence suggesting that a decrease in the 
prevalence of some environmental factors (intake of dietary salt and saturated fat, smoking habit) has 
contributed to this favourable trend. 
In contrast, the 1990s have seen a dramatically increase in stroke mortality for men and women in 
Eastern Europe. The political, social and economic transition in the former communist countries has 
greatly affected people’s lives, many of whom have experienced rising levels of poverty and economic 
hardship. The east-West gap might be mostly explained by increased levels of traditional risk factors, 
such as diet rich in saturated fats but low in antioxidants due to a low intake of fruit and vegetables, 
along with smoking habit and excessive alcohol consumption. Thus, overall poor nutrition and high level 
of psycho-social stress may explain the increase in mortality.  
 

 

5.2.4. Risk factors 
 
 
5.2.4.1. Risk factors in primary prevention 
CVD is eminently preventable. WHO estimates that modest population-wide and simultaneous reductions 
in blood pressure, obesity, blood cholesterol and tobacco use would more than halve CVD incidence. 
CVD has a multifactor aetiology, which means that several factors simultaneously affect its development. 
Age is the most important factor, followed by hypertension, obesity, smoking habit, diabetes and 
hyperlipidemia. These factors, with the obvious exception of smoke, are mostly caused by the interaction 
between unhealthy lifestyles and a genetic predisposition (the so-called thrifty genotype). Unhealthy life 
style includes a diet too rich of saturated and/or trans-unsaturated fats, salt, alcohol, free sugar and low 
consumption of fibres, associated with high levels of blood pressure, LDL and total cholesterol, physical 
inactivity and smoking habit. 
Some of these risk factors are linked to a continuous association with CVD incidence (age, blood 
pressure, cholesterol, body mass index) and the fact that there are no level over or under which the 
disease does not develop: risk factors thresholds are arbitrary and the only way to reduce the risk of 
developing the disease is to keep levels of risk factors at a favourable level throughout our life.  
 
Although the role of risk factors is well known, national level data are difficult to obtain due to the high 
cost of health examination surveys. Table 5.2.7 (http://www.euro.who.int/hfadb, 2007) provides the most 
recent available data on hypertension prevalence by age range. It seems clear that hypertension 
prevalence increases with age and that it is higher in women than in men. These data have been 
collected using different methodologies (self-reported or measured) and different diagnostic criteria for 
the definition of hypertension prevalence (≥160 o 95 mmHg; ≥140 o 90 mmHg; ≥160 mmHg).  
Table 5.2.8 shows data on total cholesterol: prevalence of hypercholesterolemia is difficult to describe 
due to the different existing definitions (≥5.2 mmol/l, ≥6.2, ≥6.5 or ≥7.8) and difficulties in the 
standardization of laboratory assays. Beyond that, prevalence, as expected, increases with age and is 
higher among elderly women.  
Table 5.2.9 reports smoking habit collected through health interview surveys. Prevalence of smoking in 
women is lower except in Sweden, but in several countries this trend is changing. In men, smoking is 
generally higher in Southern, Baltic and Eastern Europe than in Northern countries. In women, it is 
generally higher in Northern Europe and Southern Europe than in Central Eastern and Eastern countries 
(see also Chapter 8). 
 
Table 5.2.7. Estimated prevalence of hypertension for men and women of different age ranges in 22 EU 
countries. 
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Table 5.2.8. Estimated mean values of total cholesterol in mmol/l and prevalence of 
hypercholesterolemia in 27 EU countries for men and women of different age ranges.  
 
Table 5.2.9. Estimated prevalence of smoking habit in 27 EU countries for men and women of different 
age ranges 
 
Obesity and overweight (Table 5.2.10) are also included alongside the three already mentioned most 
important risk factors for the prediction of CVD. Actually, obesity is a key issue and is strongly related to 
blood pressure, total and high-density lipoprotein (HDL) cholesterol and glycaemia (Panico et al, 2008) 
(see Chapter 5.1.4). Recent evidence suggests that abdominal obesity, as evaluated by an enlarged 
abdominal circumference (Yusuf et al, 2004) may play a more significant role than obesity - as evaluated 
by BMI - in predicting CV risk (see also Chapter 10). 
 
Table 5.2.10. Estimated prevalence of obesity (defined as BMI≥30kg/m2) in 27 EU countries for men 
and women of different age ranges. 
 
Other factors associated with CVD include diabetes mellitus, excessive alcohol consumption and 
psychosocial stress (see the attached European Heart Health Charter Annex 1). Interestingly, moderate 
alcohol intake (20-30 g/day in men and 10-20 g/day in women) is associated with a reduced CVD 
incidence (Wellman J, 2004). 
Due to differences in data collection methodology (self reported or measured), diagnostic criteria adopted 
for risk factor definition (hypertension and hypercholesterolemia) and age ranges, it was not possible to 
pool data, provide trends overview and comparison among high risk countries. Therefore, it is important 
to take into consideration some data from the WHO-MONICA Project (Table 5.2.11) collected between 
mid 1980s and 1990s through standardized methods (Kuulasmaa et al, 2000; Tolonen et al, 2002). 
Trends data show a decrease in systolic blood pressure in all participating countries and also in 
cholesterol in many of them. According to MONICA results, changes in classic risk factors explained only a 
part of the change in CVD (Kuulasmaa et al. 2000). 
Both decreasing trend and observed country variation in CVD can be attributed to differences in ‘classical 
risk factors’ such as smoking, hypertension, hyperlipidemia, diabetes, overweight, alcohol use, physical 
activity, medical care and genetic and environmental conditions. 
 
Table 5.2.11. Prevalence of smoking (%), mean values of systolic blood pressure (mmHg), total 
cholesterol (mmol/L) and BMI (Kg/m2) men and women aged 35-64 years 
 
Also the INTERHEART (Yusuf et al, 2004) case-control study, conducted in patients with myocardial 
infarction in 52 countries, representing every inhabited continent, estimated that 22% of heart attacks in 
Western Europe and 25% in Central Eastern and Eastern Europe are due to a history of high blood 
pressure, between 45% and 35% of heart attacks are due to abnormal blood lipids, and around 30% to 
smoking and that smokers and former smokers are at almost twice the risk of heart attack compared to 
those who have never been smokers (see Chapter 5.1.2.). 
Unfortunately, despite epidemiological studies demonstrated that the risk is reversible through healthy 
lifestyle and drug treatment for individuals at high risk (the North Karelia Project is an example of well-
recognised approach to community-based primary prevention) and clinical trials have demonstrated the 
efficacy of therapies, recommendations on management of risk factors are still not properly followed, 
even in patients which have already experienced an event. This is confirmed by the results of the 
‘European action on secondary prevention through intervention to reduce events’ (EUROASPIRE) surveys, 
presented by the European Society of Cardiology during the Congress held in Vienna (2007). The 
EUROASPIRE surveys were conducted in 1995-96, 1999-2000 and 2005-6 in different European countries 
to describe the management of risk factors in hospitalized patients with IHD and determine whether the 
European guidelines on CVD prevention had been properly implemented. It has been found that in over 
10 years the prevalence of patients with hypertension undergoing adequate treatment has not changed 
and is still about 40%; thanks to the introduction of statins, about 60% of patients with hyperlipidemia 
are properly treated but no improvements were made with regards to the prevalence of smoking and 
obesity.  
 

 
5.2.5. Control tools and policies 
 
Results from the WHO MONICA Project, which measured IHD mortality trends between the early 1980s 
and 1990s, showed that in the populations with decreasing mortality, two-thirds of the decline was due to 
the incidence decrease and the remaining one-third to improvements in survival linked to better 
treatments. This highlights the importance of decisions such as stop smoking, adopting healthy diet and 
making regular physical activity. This is also confirmed by a recent study looking at the decline in IHD 
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mortality over a 20-year period in England and Wales. The authors found that between 1981 and 2000, 
58% of the decline was attributable to reductions in major risk factors, mainly smoking, whereas 
treatment of individuals including secondary prevention explained only the remaining 42% of the 
mortality decline (Unal et al, 2005). 
The falling rates have resulted in longer life spans; however, it has been recognized that trends do not 
change equally across countries. For this reason, it is important to monitor disease trends, treatments 
and risk factors in order to improve public health through planning and implementing preventive actions. 
Prospective epidemiological studies have emphasized that known risk factors account for more than ¾ of 
IHD cases; these studies have demonstrated that most individuals with IHD have at least one or more 
previous risk factors (Greenland et al, 2003), and optimal levels of known risk factors are associated with 
very low CVD risk (Palmieri et al, 2006; Giampaoli et al, 2006; Hozawa et al, 2007; Daviglus et al, 2007). 
Low risk individuals live longer and are eligible for low medical care expenditures in the last years of life 
(Daviglus et al, 2005). It is commonly believed that risk factors increase with age, but severe 
atherosclerosis, although part of normal ageing, is avoidable. 
 
 
5.2.5.1. Prevention 
 
In 1982, the WHO report on Prevention of coronary heart disease distinguished (WHO, 1982) three 
strategies: a population strategy, a high risk strategy and a secondary prevention strategy. Since then, 
many epidemiological studies have demonstrated that risk is a continuum, many asymptomatic high risk 
individuals exist and the terms ‘primary’ and ‘secondary’ prevention are artificial. Risk assessment, based 
on age, sex, smoking habit, systolic blood pressure, cholesterol and diabetes considered simultaneously, 
is the first step to identify people at risk to develop the disease, help those at high risk to reduce it and 
those at low risk to maintain this favourable level during their life. Therefore, the ‘population strategy’ 
and ‘individual strategy’ should be performed together.  
An established concept in CVD prevention is that individual risk factors (such as hypertension and 
hypercholesterolemia) must be treated with increasing intensity as the CVD risk increases; treatment 
targets for LDL cholesterol and blood pressure in individuals with different risk profiles have been set in 
the most recent international guidelines (Grundy SM et al, 2004, Graham I et al, 2007) 
Within this context, blood lipid and blood pressure control are the milestones of CVD prevention. The 
preferential use of fats with favourable effects on the lipid profile (mono-and polyunsaturated, of vegetal 
or marine origin), a reduced intake of foods rich in preformed cholesterol, a moderate intake of salt and 
of salty foods, an increased intake of fruit, vegetables and fibre rich foods are the first step of the 
nutritional control of these risk factors (Poli A et al, 2008; Sacks F et al, 2001); the hypolipidemic effect 
of such an healthy nutrition can be enhanced through a regular use of foods supplemented in 
phytosterols, soy protein, fibres (Poli A et al, 2008). In high risk subjects, if these interventions fail to 
bring the patient’s blood lipids or blood pressure to the appropriate target, a life-long pharmacological 
treatment with drugs must be considered. 
For prevention approaches of CVD risk factors related to the lifestyles including obesity (body weight) or 
the environment see Sections 5.1. or 5.2.; for diabetes mellitus see Section 3.1.5. Annex 1 is also 
relevant within this context. 
High-level EU documents, particularly the Council Conclusion from 2004 (Council of the European Union - 
950/04 – 2586 Council Meeting – 1 and 2 June 2004) on promoting cardiovascular health, emphasize the 
importance of acting both at population and individual level, notably by identifying individuals at high-risk 
in a multisector cooperation and action. 
Finland provides one of the best-documented examples of community intervention. In 1972, Finland had 
the world’s highest CVD mortality rate. Planners examined the policy and environmental factors 
contributing to CVD and sought appropriate changes, such as increased availability of low-fat dairy 
products, antismoking legislation and improved school meals. They used the media, schools, worksites, 
sports, education and agricultural to educate residents. After five years, significant improvements were 
documented in smoking, cholesterol and blood pressure. By 1992, CVD mortality rates for men aged 35-
64 had dropped by 57%. The programme was so successful that it was expanded to include other 
lifestyle-related disease. Twenty years later, major reductions in CVD risk factor levels, morbidity and 
mortality were also attributed to the Project (Puska et al, 1998). 
Experience in CVD control, spelt out in the European Heart Health Charter and its working programme, 
suggests that these strategic approaches are likely to include disease management programmes, 
population-based registers and screening programmes. These approaches will foster disease (including 
CVD) control and will help reduce inequalities in health and in accessing healthcare. The existence of a 
strategic framework will help to identify best practices in Europe and ensure solidarity among EU Member 
States. 
The majority of cardiology studies suggests that improvements in treatment (thrombolysis; aspirin; 
angiotensin-converting-enzyme inhibitors; statins etc) explain less than half of the mortality decline; the 
major contribution to mortality decline comes from risk factors reduction.  
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5.2.5.2. Policy 
 

• In 2002, the Spanish Presidency issued a Presidency note on promoting cardiovascular health in 
the Health Council conclusions 

• The European Union Council Conclusions, adopted under the Irish Presidency, called upon the 
European Commission as well as the Member States to ensure that appropriate action is taken to 
address CVD. 

• The Luxembourg Declaration (Luxembourg Declaration – 29 June 2005), adopted under the 
Luxembourg Presidency, established an agreement among representatives of National Ministries 
of Health, European and National representatives of Cardiac Societies and Heart Foundations, 
present at the Luxembourg meeting, to pursue vigorously the initiation or strengthening of 
comprehensive CVD prevention plans and to ensure that effective measures, policies and 
interventions are in place in all European countries. 

• Several WHO resolutions and charters (EUR/RC56/R2; WHA53.17; EUR/RC52/R12; 
EUR/RC55/R1; EUR/RC54/R3; EUR/RC55/R6) have been adopted to combat CVD and other major 
non-communicable diseases. 

• In 2006, a large conference organised by the European Society of Cardiology and the European 
Heart Network, with a special focus on “Women and CVD” was held in Brussels under the 
auspices of the Austrian Presidency. 

• The purpose to protect health and improve the quality of life in the European population by 
reducing the impact of CVD is fully reported in the EU Treaty (Article 152 of the EU Treaty) and in 
the objectives of the EU’s Lisbon Agenda and the prospects of the integration of health in all 
policies expressed by the conclusions of the European Council of the 30 November 2006 under 
the Finnish Presidency. (276th Employment, Social Policy, Health and Consumer Affairs Council 
Meeting - Brussels – 30 November and 1 December 2006) 

• The European Heart Health Charter was developed with the support of the European Commission, 
the World Health Organization (WHO-Europe), the European Heart Network and the European 
Society of Cardiology. 

• The European Heart Health Charter was officially launched on 12 June 2007 before the European 
Parliament in Brussels. 

 

 
5.2.6. Future developments 
 
In the last decade, innovations in diagnostic technologies in the cardiovascular field have facilitated 
diagnosis at earlier phases in the course of the natural history of the disease or in presence of less severe 
tissue damage. For instance, the use of new biomarkers, such as the routine introduction of new myocite 
damage markers (troponins), has changed the approach towards myocardial necrosis and brought to a 
review in the definition of AMI, while nosological and coding changes in international disease classification 
pose new challenges for the comparability of disease indicators. All these factors may have an influence 
in producing spurious trends of disease frequency, severity, prognosis and variations in medical practice, 
leading to wrong conclusions and decisions if not properly controlled with the adoption of updated and 
valid epidemiological methods (http://www.cuore.iss.it/eurociss/en/rapporto03/rapporto2003.asp, 2007) 
IHD is a complex disease that can be prevented through low-cost means, such as the reduction of risk 
factors or through more expensive treatments, such as invasive surgery. Innovations in medical, invasive 
and biological treatments contribute substantially to the escalating costs of health services. Therefore, we 
have an urgent need for reliable information on the magnitude and distribution of the problem for both 
adequate health planning and clinical decision making with correct cost-benefit assessments.  
It is important to remember that risk factors such as smoking habit, cholesterol, blood pressure, obesity 
and physical inactivity play an important role in the aetiology of CVD. These factors are largely modifiable 
through lifestyle interventions. The great majority of cardiology studies suggests that improvements in 
treatment (thrombolysis; aspirin; angiotensin-converting-enzyme inhibitors; statins etc) explain less than 
half of the mortality decline; the major contribution to mortality decline comes from risk factors 
reduction.  
One of the first steps is to reduce smoking among men and prevent increase among women as health 
benefits of smoking cessation occur faster for CVD than in other diseases. Therefore, policies that prevent 
and reduce smoking may bring immediate and large benefits for reducing mortality.  
Nevertheless, it is important to rmember that all these policies, although important, would target only 
20-30% of adult population. 
Epidemiological data show that strategies to encourage people to adopt healthy diet and make physical 
activity are addressed to the overall population. The WHO European Action Plan for Food and Nutrition 
Policy 2007-2012 (WHO, 2007) establishes health, nutrition, food safety and food security goals and 
provides a coherent set of integrated actions, spanning different government sectors and involving public 
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and private actors, for Member States to consider in their own national policies and health system 
governance and for international organizations to consider at regional and global levels. Proposed actions 
include improving nutrition and food safety in early life, ensuring a safe, healthy and sustainable food 
supply, providing comprehensive information and education to consumers, integrating actions to address 
related determinants (such as physical activity, alcohol, water, environment), strengthening nutrition and 
food safety in the health sector, and monitoring and evaluating progress and outcomes. 
 

Plasma cholesterol levels and CVD risk 
Observational studies performed in the sixth decade of the last century showed that the average level of 
total plasma cholesterol in different countries is associated with the country specific mortality for 
Coronary Heart Disease (CHD) (Keys A et al, 1966). Subsequently, the existence of a continuous an 
graded association between plasma cholesterol levels and CHD risk was convincingly proven by a number 
of epidemiological studies (Stamler J et al, 1986). The association extends to values of plasma 
cholesterol well below those usually observed in developed countries (now around 200 mg/dL). The 
different roles of the various classes of cholesterol-carrying lipoproteins in blood in determining CVD risk 
was elucidated in the same years. Low Density Lipoprotein (LDL) levels are directly associated to CHD 
risk, while the High Density Lipoprotein (HDL) fraction have a negative (protective) association with CVD 
(Kannel WB, 1985). Randomized, placebo-controlled trials performed with various hypocholesterolemic 
drugs have definitively shown, starting from the mid ‘80s, that total and LDL cholesterol reduction causes 
a reduction of CHD morbidity and mortality (Baigent C et al, 2005). The available information, more 
precisely, indicates that any reduction of plasma LDL cholesterol levels by 1% will induce within 5 years  
a 1% reduction of CVD incidence (Robinson JG et al, 2006). The ischemic stroke risk was also diminished 
in many of these trials, even if the association of stroke with plasma cholesterol levels is weak, or absent, 
in most epidemiological studies (Lewington et al, 2007). From a mechanistic point of view, cholesterol 
reduction has been shown to slow atheroma progression, and/or induce regression, improve endothelial 
function and vasomotion, modulate the inflammatory responses involved in the atherosclerotic process 
and stabilize the atherosclerotic lesions. In our days, an improved knowledge of dietary interventions 
useful to control plasma cholesterol levels and the availability of drugs able to inhibit cholesterol 
synthesis and absorption makes it possible to reach the proper therapeutic target (plasma cholesterol 
levels ranging from 70 mg/dL in very high risk patients to 160 mg/dL in very low risk subjects) in the 
large majority of individuals considered for CVD prevention. 
 
Blood pressure and CVD risk 
Elevated blood pressure levels are associated with an increased risk of stroke, of CHD and of peripheral 
vascular disease (Kannel WB, 1996). The association is observed both in men and in women, at any age, 
starting from blood pressure levels of 115 mmHg of systolic blood pressure (SBP) and from 75 mmHg of 
diastolic blood pressure (DBP) (Lewington S et al, 2002). The CVD risk associated to blood pressure 
values around 130-139/85-89, largely prevalent in European countries, is about 2 times higher than the 
risk associated to blood pressure values < 120/80 mmHg (Vasan R et al, 2001). Also an isolated increase 
in SBP is associated to increased CVD risk, especially in elderly subjects (Weijenberg MP et al, 1996). A 
number of well performed randomized, placebo-controlled intervention trials, has shown that a reduction 
of blood pressure causes a reduction of fatal and non fatal CVD events. The reduction is larger for stroke 
events, while the reduction of coronary events is less large, but nevertheless statistically and clinically 
significant (Turnbull S et al, 2003). Lifestyle improvement interventions are associated to moderate but 
significant reductions of both SBP and DPB. The control of overweight, a reduction of sodium (salt) intake 
to less than 1,5 g (3,8 g) per day, an increased intake of fruit, vegetables, and an adequate level of 
physical activity can help to maintain blood pressure levels in the desired range (Sacks FM et al, 2001). If 
the result achieved is not sufficient, and especially if the overall CV risk of the patient considered is high, 
a pharmacological treatment should be considered. All the antihypertensive classes available for 
treatment can be used, taking into consideration the pharmacological differences among these 
compounds and the comorbidities which may be present in the patient. The association of two or more 
drugs is often necessary to achieve the desired goals (< 140/90 mmHg in the general population, and < 
130/80, if feasible, in diabetic or patients with established CVD) (Graham I et al, 2007). 
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5.3. Cancer 

 

 
Acronyms 
 
CR Cancer Registry 
ENCR European Network of Cancer Registries 
ESMO European Society for Medical Oncology 
EUROCHIP European Cancer Health Indicator Project 
FACT Fighting Against Cancer Today 
GDP  Gross Domestic Product 
HPV  Human Papilloma Virus 
HTA Health Technology Assessment 
IARC International Agency of Research on Cancer 
ICD International Classification of Diseases 
LE  Life Expectancy 
MOSES Medical Oncology Status in Europe Survey 
NCP National caner Plan 
PSA  Prostate-Specific Antigen 
TNEH  Total National Expenditure on Health 
WCRF World Cancer Research Fund 
WHO World Health Organisation 

 
 
5.3.1 Introduction 
 
Cancer is a highly complex disease as demonstrated by the fact that about 100 cancer sites are 
considered in ICD-X. Cancer incidence has been increasing since the first cancer statistics became 
available, partly because increased occurrence and importance of cancer risk factors and also due to 
increased life expectancy at birth (LE). In fact, cancer is mainly a disease of older age. The LE of 
European countries is still increasing, and in these countries a cancer epidemic is currently ongoing or is 
expected in the near future (WHO, 2003; Micheli, Baili et al, 2003).  
 
Main indicators to describe the evolution of cancer in a particular population are: 
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- Incidence: the frequency with which cancer appears in a population or area over a given 

timeframe. Cancer incidence rate is the number of new cancers in a year over the population at 
risk. It is usually expressed as the number of new cancer cases per 100,000 population at risk; 

 
- Mortality: cancer mortality rates show the number of deaths where cancer is the underlying cause 

of death in a year over the population at risk. It is usually expressed as the number of deaths for 
cancer per 100,000 population at risk;  

 
- Relative survival: reflects the survival experience of cancer patients, after removing the effects of 

non cancer-related cause of death. It is typically expressed at some point subsequent to the 
cancer diagnosis (i.e. 1-year, 3-years, 5-years after diagnosis); 

 
- Prevalence: reflects the total cancer burden in a population and is a useful indicator for planning 

and allocation of resources. It is the proportion of subjects living in the population at a given date 
with a past diagnosis of cancer. 

 
As there are several indications that cancer outcomes are related to macro-social indicators and lifestyles 
(Micheli, Capocaccia et al, 2003), in this chapter cancer outcome indicators are ordered by country 
specific Gross Domestic Product (GDP) and their trends are subdivided by geographical macro-area. 
Moreover, information is provided on all cancers combined and on a selection of major cancer sites: lung 
cancer, still being the major cancer killer in Europe; cancers of female breast, colorectal and uterine 
cervix, for their implication in screening activity; prostate and stomach cancers for their public health 
relevance. Table 5.3.1 shows the burden of these cancer sites in EU25 as estimated in 2006.  
 
Table 5.3.1. Estimated incident cases and deaths by selected cancer sites in EU25 (2006). 
 

 
5.3.2 Data sources 

 
 
5.3.2.1 Cancer Registration 
 
Population-based cancer registries (CR) collect data on all new cases of cancer occurring in a well-defined 
population, with the goal of improving cancer control. Today, 15 of the EU-27 Member States (MSs) have 
national cancer registration coverage, while in other countries regional CRs cover up to 30% of the 
national population. However in Europe some Member States do not have yet an European recognised 
cancer registry (Luxembourg, Greece, Romania, Hungary). Various bodies provide national, regional and 
Europe-wide coordination. 
 
Cancer Registry roles and functions (Zanetti and Primic-Zakelj, 2007) 
 
Unlike other communicable diseases, registration for cancer is not usually based on notifications by single 
clinicians, but it is run (where possible) via electronic notifications from several sources (e.g. district 
hospitals, cancer centres, hospices, private hospitals, screening registries, other CRs, primary care 
facilities, nursing homes and death certificates). Data refer to entire population covered by the CR and 
are frequently sent from different divisions (e.g. pathology departments, medical records and 
radiotherapy databases) within a single institution. The population level cancer patient data are becoming 
more and more useful for several reasons: 
 

• Measuring the burden and the public health impact of cancer: the minimal role of any cancer 
registry is the provision of timely and robust data on cancer incidence, survival (following up 
incident cases for a given time after diagnosis) and prevalence. ENCR has developed 
recommendations for the standard data set to be routinely recorded for all cancer patients. For 
those countries with regional coverage, statistical techniques are available by IARC and ENCR to 
obtain national estimates of cancer incidence from networks of regional registries. While 
European cancer survival figures are provided by the EUROCARE project (Capocaccia et al, 2003; 
Sant et al, 2003; Berrino et al, 2007) 

 
• Contributing to the evaluation of screening programmes: a number of EU cancer registries 

already contribute to the efficient evaluation of screening programmes. Others could do so by 
providing the following data: 
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− early indicators: screen-detected incidence as a proportion of general population incidence, 
number of interval cases, follow-up of cases after migration or lapsed attendance to 
screening programmes; 

− impact indicators: down-staging of incident cases; reversal of initial prevalent wave of cases 
after screening introduction; trends in mortality among screened subjects and the general 
population.  

 
• Evaluating the impact of environmental and social factors on cancer risk and outcomes, and 

supporting investigations into the causes of cancer. For instance, thanks to cancer registration we 
know that:  

− mesothelioma is caused by exposure to asbestos;  
− lymphoma and oral cancer rates are higher in ethnic minorities;  
− cancer survival for patients living in poor areas is lower than for those living in rich areas; 
and 

 
• Evaluating the quality of cancer care by providing comparative data about treatment patterns and 

outcomes, access to treatment between social groups. To perform these studies additional data, 
such as details on treatment, quality of life, hospitalisation or cost per case have to be collected 
by CRs. They usually perform ad hoc studies on representative samples of registered cases. 

 
• Providing information in support of cancer genetic counselling services for individuals and families 

at higher risk of developing cancer. People are often worried that their family history may put 
them at high risk of cancer. The CR is often asked by clinical geneticists to confirm the details of 
a cancer diagnosis in a relative of someone attending their clinic.  

 
Problems and possible solutions for Cancer Registration in the EU  
 
About one hundred cancer registries operate in Europe today, playing a key role in public health, but not 
all the EU-27 Member States have national cancer registration coverage (see above). Yet in several EU 
Member States, severe constraints on registry operation have been imposed by statute laws or 
professional roll regulations. These constraints were intended to improve patient confidentiality, but in 
some cases they failed to take account of their impact on public health. As a consequence, several cancer 
registries closed down as in the former West Germany (1991), in the former East Germany (1991), in 
Hungary (1992); moreover, data protection  issues impacted on the flow of data to cancer registries also 
in  the UK (2000). In other cases registries are prevented from linking death certificates with cancer 
records. For example in Estonia, this has created a paradox: cancer registration and death registration 
are both statutory, but cancer survival analysis is illegal.  
  
Lack of dedicated funds or specialised structures for registration are the two main reasons for insufficient 
registry activity in the EU. The cost of human and capital resources required as national investment for 
cancer registration is relatively low if we consider that registration is essential for basic, epidemiological, 
aetiological and bio-bank-clinical research, for studies on molecular and genetic epidemiology and on 
patients’ quality of life. For all of the above, a cancer registry or a registry network should be established 
in every country.  
 
Support to cancer registration in all Member States is needed to remove legal constraints in the interest 
of public health. This would create harmonised cancer registry procedures and efficient cancer control 
monitoring across Europe. Cancer Registries should be further developed and involved in the impact 
evaluation of cancer screening and cancer treatment programmes: 

• the EU should recommend that all Member States make cancer registration a statutory 
requirement as a public health tool for evaluation of cancer control, including incidence, screening 
and survival;  

• EU-wide standards should be defined for the minimal and optimal sample size and design for 
establishing cancer registration in countries where is currently absent. 

 
In 2007 the EUROCHIP Project gave voice to the European scientific community in a document addresses 
to the European Commission Network of Competent Authorities and Network of Working Party Leaders to 
consider CRs as important as National Institutes of Statistics. EUROCHIP Recommendations highlight 
that: 
 

• cancer registries are necessary for cancer control and epidemiological research, public health 
programme planning, and patient care improvement; 

• cancer registry provide standardized data comparable across Europe; 
• cancer registries are essential to implement Cancer Health Information System in the European 

Union; 
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• cancer registries are unique providers of cancer data at population level; 
• cancer registries need to be maintained and supported; 
• cancer registries need ad-hoc national privacy restricting legislations; 
• cancer registries should be recognised a role comparable to that of National Institutes of 

Statistics; 
• European projects connecting cancer registries are the best tools for the comparison of cancer 

burden in EU. 
 
 
5.3.2.2 Data from European networks and projects 
 
This chapter uses data, information and results coming from various cancer organisations, networks and 
projects: 
 
IARC - International Agency of Research on Cancer: IARC is part of the World Health Organization and its 
mission is to coordinate and conduct research on the causes of human cancer, the mechanisms of 
carcinogenesis, and to develop scientific strategies for cancer control. The Agency is involved in both 
epidemiological and laboratory research and disseminates scientific information through publications, 
meetings, courses, and fellowships. IARC is responsible to publish the volume of “Cancer Incidence in V 
Continents” and to produce national estimates of cancer incidence. See: http://www.iarc.fr 
 
ENCR – European Network of Cancer Registries: ENCR is concerned with the teaching of cancer 
registrars, definition of registration guidelines, collection of data on defined indicators, developing 
recommendations for proper monitoring of the cancer burden and for promote the use of cancer 
registries in cancer control, health-care planning and research.  See: http://www.encr.com.fr/ 
 
EUROCHIP I and II: The EUROCHIP project is funded by the European Commission to address inequalities 
in cancer information in Europe and is a recognised European imprimatur network helping all EU Member 
States to improve a better access to organised information and knowledge on cancer across the EU. The 
specific aim of EUROCHIP is to set up a Europe-wide cancer surveillance system to describe differences, 
identity problems and promote actions to reduce inequalities in cancer care, by extending collaboration, 
establishing or strengthening health information systems. See: www.tumori.net/eurochip/  
 
EUROCARE – Cancer survival in Europe: The EUROCARE project was set to measure and explain 
differences in cancer survival rates across Europe. A further aim is to compare practices in diagnosis and 
therapy so as to interpret these differences. The four phases of the project extended throughout the 
1990s and into the current decade. See: http://www.eurocare.it/  
 
EUROCAN+ Plus. The IARC project, subsidized by the European Commission and started in 2005, involves 
Denmark, France, Hungary, Ireland, Spain (Andalusia and Catalunia), Switzerland, the Netherlands and 
the United Kingdom. The objectives of EUROCAN+PLUS are: identify barriers to collaboration in research 
and recommend methods of overcoming these hurdles to improve cancer research in Europe; analysis 
and synthesis of National Cancer Plans in Europe; evaluation of potential contribution to EU 2015 Cancer 
Target; development of a common European Union Cancer Plan; evaluation of potential contribution to 
EU 2015 Cancer Target. See: http://www.eurocanplus.org/puDeliverable01.php 
 
MOSES II: The European Society for Medical Oncology (ESMO) addresses global inequalities in cancer 
care and practice in Europe. ESMO performed the ‘MOSES’ (Medical Oncology Status in Europe Survey) 
Project. It collected detailed information about the status of medical oncology in Europe through 
questionnaires. MOSES-II, by the end of 2005, collected data from 34 European countries regarding 
teaching and continuing medical education, existing facilities, clinical research, patterns of care, national 
societies/registries and guidelines on cancer. See: 
http://www.esmo.org/resources/surveys/mosesII_survey/ 
 
A global comparison regarding patient access to cancer drugs by Karolinska Institute and the Stockholm 
Schools of Economics. This study, looking at 19 European countries aims to determine the existence and 
extent of inequality of access to treatment for cancer patients and availability of new cancer drugs. See: 
http://annonc.oxfordjournals.org/content/vol18/suppl_3/index.dtl. 
 
 
 

 
5.3.3 Data presentation 
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Cancer is a mix of diseases with different burden in the European populations. For this reason cancer 
outcome indicators (i.e. incidence, mortality, survival) are presented here subdivided per selected cancer 
site: stomach (ICD-9 code 151), colorectal (ICD-9 codes 153,154), lung (ICD-9 code 162), female breast 
(ICD-9 code 174), cervix (ICD-9 code 180), prostate cancers (ICD-9 code 185), and all cancers combined 
(ICD-9 codes 140-172 and 174-208). Each cancer site is presented according to the following figures (or 
set of them): 
 

- Cancer incidence estimates in the European countries for the year 2006 (Ferlay et al, 2007). 
- Cancer incidence estimates trends in men and women separated by broad geographical area 

(Eastern Europe: Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovakia; Northern 
Europe: Denmark, Estonia, Finland, Iceland, Ireland, Latvia, Lithuania, Norway, Sweden, United 
Kingdom; Southern Europe: Greece, Italy, Malta, Portugal, Slovenia, Spain; Western Europe: 
Austria, Belgium, France, Germany, Luxembourg, the Netherlands, Switzerland). 

- The basic mortality and population information were downloaded from WHO online database 
through the EPICANCER website (http://epicancer.iss.it) and the IARC World Cancer database 
(http://www-dep.iarc.fr/). IARC also produced estimates in 2006 (Ferlay et al, 2007). The WHO 
Database provides annual reported data on mortality statistics by age, sex, and cause of death as 
obtained from civil registration systems in countries. The data available comprise deaths 
registered in national vital registration systems, with underlying cause of death as coded by the 
relevant national authority. Data are included only for countries reporting data properly coded 
according to the International Classification of Diseases (ICD). 

- Cancer mortality trends in men and women separately by geographical area from 1980 to 2004 
as supplied by the WHO. 

- 5-year relative survival for men and women. This indicator is available for selected European 
countries from the EUROCARE project (Sant et al, 2003; Berrino et al, 2007; Verdecchia et al, 
2007). In the case of Czech Republic, survival estimates were taken from the EUROCARE study 
where historically only partial data exports from the Czech National Cancer Registry were 
provided ( 8% export from registry database with 100% coverage). The estimates do not reflect 
the distribution of clinical stages and cannot be used as representative basis for the assessment 
of results and quality of care. The Czech Republic intends to prepare more recent, age- and 
stage-specific estimates of survival by the end of 2008.  

 
Figures on cancer incidence, mortality and 5-year relative survival show European countries ordered by 
their per capita Gross Domestic Product as published by EUROSTAT for 2006. The risk of cancer increases 
with age; furthermore, for several malignancies survival is lower in the elderly patients than in the 
younger ones. For these reasons all incidence, mortality and relative survival data presented in the 
following paragraphs are age-adjusted.  
 

 

5.3.3 Risk factors 
 
The majority of cancers can be attributed to the particular environment in which an individual is living 
and his/her lifestyle. Here below we have the major risk factors for the cancer sites included in the 
present chapter. 
 
Stomach cancer: It has been estimated that most cases of this cancer are preventable by appropriate 
diets and associated factors. Non-starchy vegetables, allium vegetables, and fruits protect against 
stomach cancer; salt and also salt-preserved foods are the causes of this cancer. There is strong 
evidence that infection with a certain bacteria, Helicobacter pylori, is associated to an increased risk of 
stomach cancer (WCRF, 2007). 
 
Colorectal cancer: the evidence that physical activity protects against colorectal cancer is convincing, 
although the evidence is stronger for colon than for rectum. The evidence that red meat, processed meat, 
substantial consumption of alcoholic drinks (in men), body fatness and abdominal fatness, and the factors 
that lead to greater adult attained height, or its consequences, are causes of colorectal cancer is 
convincing. Substantial consumption of alcoholic drinks is probably a cause of this cancer in women. 
Foods containing dietary fibre, and garlic, milk, and calcium probably protect against this cancer (WCRF, 
2007). Cancer control priority should be given to the promotion of those health determinants related to 
colorectal cancer aetiology, such as a healthy diet and physical activity.  
 
Lung cancer: smoking is a primary cause of lung cancer, although pollution and exposure to certain 
gases/chemicals may also be influential. Geographic patterns of lung cancer incidence and mortality are 
influenced by past exposure to tobacco smoking, and the geographic pattern in women reflects the rather 
different historical patterns of smoking compared to men (Parkin et al, 2005). Although male lung cancer 
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incidence is decreasing in all European macro-areas, lung cancer remains the first cancer diagnosed in 
men in Eastern and Southern Europe and the second in Western and Northern Europe. Therefore, 
awareness of tobacco as a risk factor promoting lung cancer is increasing, but the war against tobacco 
has not been won yet. To achieve this goal we need to make additional efforts For instance specific 
actions addressed to women and young people are needed. 
 
Breast cancer: Breast cancer is hormone related, and the factors that modify the risk of this cancer when 
diagnosed pre-menopausally and when diagnosed (much more commonly) post-menopausally are not the 
same. Risk factors for breast cancer in women include the events of reproductive life and lifestyle factors 
( e.g. unbalanced diet and alcohol) that modify endogenous levels of sex hormones (Key et al, 2002). 
Physical activity probably protects against breast cancer in post-menopause, and there is limited 
evidence suggesting that it protects against this cancer diagnosed in pre-menopause. The evidence that 
alcoholic drinks are a cause of breast cancer at all ages is convincing. The evidence that the factors that 
lead to greater adult attained height, or its consequences, are a cause of postmenopausal breast cancer 
is convincing, and these are probably also a cause of breast cancer diagnosed in premenopause (WCRF, 
2007). 
 
Cervical cancer: the main risk factor is the infection by some forms of genital human papilloma virus or 
HPV (Stewart and Kleihues, 2003). Genital HPV is usually spread by sexual contact. Abnormal cells, 
derived from HPV infection, take many years to progress into cervical cancer, and once detected early by 
screening via PAP-smear test, these cells can be easily removed so they do not develop into cervical 
cancer.  
 
Prostate cancer: age is the strongest risk factor for prostate cancer: development of this malignancy is a 
multi-step process associated with a long natural history. Other certain risk factors are a diet rich of fat 
and family history, while possible risk factors are linked to androgens and race (Stewart and Kleihues, 
2003). 
 

 
5.3.4 Mortality and incidence data discussion 
 

All cancers (ICD-9 140 - 239) 

This category includes all malignant tumours except non-melanoma skin cancers (specifically ICD-9 codes 
140-172 and 174-208) and is mainly a proxy of the overall cancer care performance. In 2006, 3,200,000 
new cases and 1,700,000 deaths were estimated for all cancers all around Europe (Ferlay et al, 2007). 
Maximum incidence rates (Figures 5.3.1) were estimated in Hungary for men (599 new cases per 
100,000) and in Denmark for women (414 new cases per 100,000). Maximum mortality rates (Figures 
5.3.3) were estimated in Hungary for men (364 deaths per 100,000) and in Denmark for women (196 
deaths per 100,000). The highest incidence rates in 2006 were in Western Europe for men (482 new 
cases per 100,000, Figure 5.3.2a) and in Northern Europe for women (351 new cases per 100,000, 
Figure 5.3.2b), while the highest mortality rates were reported in Eastern Europe for men (287 deaths 
per 100,000, Figure 5.3.4a) and again in Northern Europe for women (155 deaths per 100,000, Figure 
5.3.4b).  
Figures 5.3.2 show that incidence rates are increasing both in men and in women for all macro-areas. On 
the contrary, Figures 5.3.4 show that mortality is decreasing for men with the exception of Eastern 
Europe and is decreasing or constant for women.  
 
Figure 5.3.1a.  All cancer (ICD9 140-172, 174-208) standardized incidence estimated rates 

(European standard) by sex in 2006 A) Men 
Figure 5.3.1b.  All cancer (ICD9 140-172, 174-208) standardized incidence estimated rates 

(European standard) by sex in 2006 B) Women 
 
Figure 5.3.2a.  Trends of all cancer (ICD9 140-172, 174-208) standardized incidence estimated 
rates (European standard) by sex A) Men 
Figure 5.3.2b.  Trends of all cancer (ICD9 140-172, 174-208) standardized incidence estimated 
rates (European standard) by sex B) Women 
 
 
Figure 5.3.3a.  All cancer (ICD9 140-172, 174-208) standardized mortality rates (European 

standard) by sex in 2006 A) Men 
Figure 5.3.3b.  All cancer (ICD9 140-172, 174-208) standardized mortality rates (European 

standard) by sex in 2006 B) Women 
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Figure 5.3.4a. Trends of all cancer (ICD9 140-172, 174-208) standardized mortality rates (European 
standard) by sex A) Men 

Figure 5.3.4b. Trends of all cancer (ICD9 140-172, 174-208) standardized mortality rates (European 
standard) by sex B) Women 

 

Stomach Cancer (ICD-9 151) 

In 2006 Europe saw, 160,000 new cases and 118,000 deaths estimated for stomach cancer (Ferlay et al, 
2007). In 2006 maximum levels of incidence rates (Figures 5.3.5) were estimated in Macedonia for men 
(37 new cases per 100,000) and in Lithuania for women (18 new cases per 100,000); while maximum 
levels of mortality rates (Figures 5.3.7) were estimated in Lithuania for men (29 deaths per 100,000) and 
in Estonia for women (12 deaths per 100,000). Incidence and mortality levels seem to be negatively 
associated with GDP levels, both for men and women (Figures 5.3.5 and Figures 5.3.7). Stomach cancer 
incidence (Figures 6) and mortality trends (Figures 5.3.8) are decreasing both for men and women in all 
macro-areas taken into account (with the exception of male incidence in Eastern Europe). Moreover, 
Eastern Europe maintains higher levels (in respect with other macro-areas) both for male incidence and 
mortality. 
 
Figure 5.3.5a.  Stomach cancer (ICD9 151) standardized incidence estimated rates (European 

standard) by sex in 2006 A) Men 
Figure 5.3.5b.  Stomach cancer (ICD9 151) standardized incidence estimated rates (European 

standard) by sex in 2006 B) Women 
 
Figure 5.3.6a.  Trends of stomach cancer (ICD9 151) standardized incidence estimated rates 

(European standard) by sex A) Men 
Figure 5.3.6b.  Trends of stomach cancer (ICD9 151) standardized incidence estimated rates 

(European standard) by sex B) Women 
 
Figure 5.3.7a.  Stomach cancer (ICD9 151) standardized mortality rates (European standard) by 

sex in 2006 A) Men 
Figure 5.3.7b.  Stomach cancer (ICD9 151) standardized mortality rates (European standard) by 

sex in 2006 B) Women 
 
Figure 5.3.8a.  Trends of stomach cancer (ICD9 151) standardized mortality rates (European 

standard) by sex A) Men 
Figure 5.3.8b.  Trends of stomach cancer (ICD9 151) standardized mortality rates (European 

standard) by sex B) Women 
 

Colorectal Cancer (ICD-9 153, 154) 

In 2006, 413,000 new cases and 207,000 deaths were estimated for colorectal cancer in Europe (Ferlay 
et al, 2007). Figures 5.3.9 show that maximum incidence rates were estimated in Hungary for men (106 
new cases per 100,000) and Switzerland for women (56 new cases per 100,000). Finland had lower male 
incidence rate compared to other countries with a similar GDP. In 2006 Western Europe had maximum 
levels of incidence estimated rates (in respect with all the other macro-areas) both for men and women 
(Figures 5.3.10) (65 new cases in men and 41 new cases per 100,000 in women). Figures 5.3.11 show 
that Hungary, Czech Republic and Slovakia had higher mortality rates than the rest of Europe both for 
men (over 40 deaths per 100,000) and for women (over 24 deaths per 100,000).  
Colorectal cancer incidence rates are increasing rather rapidly in Western and Eastern Europe mainly for 
men (Figure 5.3.10a). Male mortality rates (Figure 5.3.12a) are declining in Western and Northern 
Europe, while they are increasing in Eastern and Southern Europe. 
 
Figure 5.3.9a.  Colorectal cancer (ICD9 153, 154) standardized incidence estimated rates 

(European standard) by sex in 2006 A) Men 
Figure 5.3.9b.  Colorectal cancer (ICD9 153, 154) standardized incidence estimated rates 

(European standard) by sex in 2006 B) Women 
 
Figure 5.3.10a.  Trends of colorectal cancer (ICD9 153, 154) standardized incidence estimated 

rates (European standard) by sex A) Men 
Figure 5.3.10b.  Trends of colorectal cancer (ICD9 153, 154) standardized incidence estimated 

rates (European standard) by sex B) Women 
 
Figure 5.3.11a.  Colorectal cancer (ICD9 153, 154) standardized mortality rates (European 

standard) by sex in 2006 A) Men 



 73 

Figure 5.3.11b.  Colorectal cancer (ICD9 153, 154) standardized mortality rates (European 
standard) by sex in 2006 B) Women 

 
Figure 5.3.12a.  Trends of colorectal cancer (ICD9 153, 154) standardized mortality rates 

(European standard) by sex A) Men 
Figure 5.3.12b.  Trends of colorectal cancer (ICD9 153, 154) standardized mortality rates 

(European standard) by sex B) Women 
 
 

Lung Cancer (ICD-9 162) 

In 2006, in Europe there were 386,000 new cases and 335,000 estimated deaths (Ferlay et al, 2007). 
Worldwide, it is by far the most common cancer of men, while in women incidence rates are lower.  
Figures 5.3.13a and 5.3.15a show that Hungary had the worst performance in men (119 new cases and 
110 deaths per 100,000) against Sweden with minimum rates (29 new cases and 29 deaths per 
100,000). Sweden had a lower male incidence rate compared to other countries with a similar GDP. In 
2006 Iceland was the only country in which the female incidence estimated rate was higher than that of 
males (46 vs 41 new cases per 100,000). Eastern Europe had maximum levels of incidence (Figure 
5.3.14a) and mortality (Figure 5.3.16a) rates (in respect of other macro-areas) for men in 2006 (92 new 
cases and 85 deaths per 100,000). While Northern Europe had the maximum incidence (Figure 5.3.14b) 
and mortality (Figure 5.3.16b) rates for women (31 new cases and 27 deaths per 100,000 in 2006). 
Most European countries have experienced the peak of the lung cancer epidemic in men, although 
incidence and mortality rates are now declining for all macro-areas considered as shown in Figures 
5.3.14a and 5.3.16a. In contrast, incidence and mortality are increasing for women (Figure 5.3.14b and 
5.3.16b).  
 
Figure 5.3.13a.  Lung cancer (ICD9 162) standardized incidence estimated rates (European 

standard) by sex in 2006 A) Men 
Figure 5.3.13b.  Lung cancer (ICD9 162) standardized incidence estimated rates (European 

standard) by sex in 2006 B) Women 
 
Figure 5.3.14a.  Trends of lung cancer (ICD9 162) standardized incidence estimated rates 

(European standard) by sex A) Men 
Figure 5.3.14b.  Trends of lung cancer (ICD9 162) standardized incidence estimated rates 

(European standard) by sex B) Women 
 
Figure 5.3.15a.  Lung cancer (ICD9 162) standardized mortality rates (European standard) by sex 

in 2006 A) Men 
Figure 5.3.15b.  Lung cancer (ICD9 162) standardized mortality rates (European standard) by sex 

in 2006 B) Women 
 
Figure 5.3.16a.  Trends of lung cancer (ICD9 162) standardized mortality rates (European 

standard) by sex A) Men 
Figure 5.3.16b.  Trends of lung cancer (ICD9 162) standardized mortality rates (European 

standard) by sex B) Women 
 

Female Breast Cancer (ICD-9 174) 

Breast cancer is by far the most frequent type of cancer in women with an estimated 430,000 new cases 
and 132,000 deaths in 2006 for the entire Europe (Ferlay et al, 2007). The high incidence rates in recent 
years in the more affluent world areas as for Europe could also depend by the different introduction of 
screening programs in various countries that anticipate incidence detecting early invasive cancers (Parkin 
et al, 2005). The screening effect on the incidence trends is in fact an anticipation of the incidence in the 
years following full screening implementation.  
Figure 5.3.17 shows that the maximum incidence rate in 2006 was estimated in Belgium (138 new cases 
per 100,000). Breast cancer incidence seems to be associated with GDP.  
Figure 5.3.19 shows that in 2007 mortality rates varied by 17 deaths (in Iceland) to 34 deaths per 
100,000 (in Denmark). Mortality trends (Figure 5.3.20) are decreasing in Northern Europe, Western 
Europe and Southern Europe, whilst they are constant in Eastern Europe. 
 
Figure 5.3.17.  Female breast cancer (ICD9 174) standardized incidence estimated rates 

(European standard) in 2006 
Figure 5.3.18. Trends of female breast cancer (ICD9 174) standardized incidence rates (European 

standard) 
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Figure 5.3.19. Female breast cancer (ICD9 174) standardized mortality rates (European standard) in 
2006 

Figure 5.3.20. Trends of female breast cancer (ICD9 174) standardized mortality rates (European 
standard) 

 

Cervical Cancer (ICD-9 180) 

Cervical cancer estimates were about 60,000 new cases and 30,000 deaths in 2002 for the entire Europe 
(Parkin et al, 2005). The risk of developing cervical cancer is mainly related to the HPV (Human Papilloma 
Virus) infection (Stewart and Kleihues, 2003). Cervical cancer incidence rates can be influenced by 
screening programmes. In this case, screening detects cervical lesions caused by HPV infection before 
becoming cervical cancer. If two countries have similar HPV infection exposure and the organised 
screening is implemented in the second, the cervical cancer incidence rate in the latter country should be 
lower than the incidence rate in the former one. 
Cervical cancer incidence seems to be negatively associated with GDP (Figure 5.3.21). This could be 
caused by different HPV exposure and by the different introduction of screening programmes in various 
countries. Countries with lower GDP may have difficulties to implement cervical screening programs. 
There have been quite substantial declines in cervical cancer incidence and mortality, most clearly 
observed in Western, Southern and Northern Europe (Figure 5.3.22 and Figure 5.3.24) where there are 
well-developed screening programs. 
 
Figure 5.3.21.  Cervical cancer (ICD9 180) standardized incidence estimated rates (European 

standard) in 2002 
Figure 5.3.22.  Trends of cervical cancer (ICD9 180) standardized incidence estimated rates 

(European standard) 
Figure 5.3.23.  Uterus cancer standardized mortality rates (European standard) in the age class 

20-44 in 1996-2001 
Figure 5.3.24.  Trends of uterus cancer standardized mortality rates (European standard) in the 

age class 20-44 
 

Prostate Cancer (ICD-9 185) 

In 2006, 346,000 new cases and 87,000 deaths were estimated for prostate cancer in Europe (Ferlay et 
al, 2007). Comparison of prostate cancer rates in European populations should take into account the 
geographical and temporal spread of PSA (Prostate-Specific Antigen) testing, which resulted in increased 
early detection (incidence) of positive prostate cancers prognosis.  
Prostate cancer incidence seems to be positively associated with GDP (Figure 5.3.25) possibly due to the 
diffusion of PSA test in more affluent countries. In fact, the increase of incidence rates in Western, 
Northern and Southern Europe (Figure 5.3.26) reflects the PSA test diffusion. Mortality rates by years 
(Figure 5.3.28) are constant in Northern Europe, slightly decreasing in Western and Southern Europe, 
and increasing in Eastern Europe. 
 
Figure 5.3.25.  Prostate cancer (ICD9 185) standardized incidence estimated rates (European 

standard) in 2006 
Figure 5.3.26.  Trends of prostate cancer (ICD9 185) standardized incidence estimated rates 

(European standard) 
Figure 5.3.27.  Prostate cancer (ICD9 185) standardized mortality rates (European standard) in 

2006 
Figure 5.3.28.  Trends of prostate cancer (ICD9 185) standardized mortality rates (European 

standard) 
 

 

5.3.5 Survival data discussion 
 
EUROCARE is the largest cooperative study of population-based cancer registries on patients survival in 
various European countries. The EUROCARE project aims at regularly monitoring, analysing, and 
explaining survival trends and country differences in survival. The EUROCARE-3 report presents survival 
data in adult in 1990–94, whilst the EUROCARE-4 presents survival data in 1995-1999 and 2000-2002. In 
this Section mainly macro-analysis results are presented. The results of various countries are based 
mostly only on regional (local) cancer registries. These can be used as proxy-older for other countries in 
macro-areas (i.e. Northern, Western, Southern and Eastern Europe).  
 
 
5.3.5.1 Childhood cancer survival 
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In EUROCARE, Gatta et al (2005) analyzed survival in 129,440 children diagnosed under the age of 15 
years from 1983 to 1994. Sex-and-age-adjusted 5-year survival trends for all childhood cancers 
combined were estimated for five regions (West Germany, the United Kingdom, Eastern Europe, Nordic 
countries, and West and South Europe) and Europe as a whole. Europe-wide trends for 14 childhood 
cancers were also estimated. 
For all childhood cancers combined, 5-years survival increased from 65% for diagnoses in 1983 to 1985 
to 75% in 1992 to 1994. Survival improved also for all individual childhood cancers considered. The most 
marked improvements (50% to 66%) occurred in Eastern Europe although still under the European 
average. These improvements in survival can often be possibly related to advances in treatment. 
Moreover, it is important to consider that the prevalence of European adults with a history of childhood 
cancer will inevitably increase. 
 
 
5.3.5.2 Adult cancer survival 
 
Patients diagnosed in 1990-1994 
Survival for all cancers reflects the case mix by cancer site. For this reason Figures 5.3.29 show 5-year 
relative survival for all malignant cancers not only adjusted by age but also by cancer site. Women 
generally had better survival than men. Countries with 5-year relative survival higher then 40% for men 
and 55% for women were Northern countries (Finland, Sweden, Iceland and Norway), Austria, France, 
Germany, the Netherlands, Italy, Switzerland and Spain. Denmark and England had lower survival than 
the other countries with similar GDP both for men and women. Lower levels of survival were reported in 
Eastern Europe (Sant et al, 2003). 
 
Figure 5.3.29a.  All cancers (ICD9 140-172, 174-208) age- and site-standardized 5-year relative 

survival by sex. Patients diagnosed between 1990 and 1994 and followed up to 31st December 
1999 A) Men 

Figure 5.3.29b.  All cancers (ICD9 140-172, 174-208) age- and site-standardized 5-year relative 
survival by sex. Patients diagnosed between 1990 and 1994 and followed up to 31st December 
1999 B) Women 

 
Countries fell into two stomach cancer survival groups both for men and women: on the one hand, most 
countries of Northern and Western Europe with the best prognosis, and on the other hand the UK, 
Denmark and Eastern European countries, i.e  those with the lowest level of prognosis (Figures 5.3.30). 
5-year relative survival was higher in women than in men in most countries.  
Data on survival trends (not shown) indicate that in Europe there was a moderate improvement in 
survival attributed to decreased post-operative mortality (Sant et al, 2003). 
 
Figure 5.3.30a. Stomach cancer (ICD9 151) age-standardized 5-year relative survival by sex. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 A) Men 
Figure 5.3.30b. Stomach cancer (ICD9 151) age-standardized 5-year relative survival by sex. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 B) Women 
 
5-year colorectal cancer relative survival (Figures 5.3.31) was over than 48% for men and 50% for 
women in Finland, Norway and Sweden and in most Western European countries (France, Germany, 
Italy, Switzerland, the Netherlands and Spain); but was lower - between 25 and 35% - in Eastern Europe 
(Estonia, Poland, Slovakia and Slovenia) both for men and women. Survival in the UK and Denmark was 
intermediate at around 45%.  
Data on survival trends (not shown) indicate that in Europe 5-year relative survival for colorectal cancer 
increased from 44% in the period 1986-1989 to 52% in 1992-1994, improving equally for men and 
women, younger and older patients, and rectal and colon cancer sites (Sant et al, 2003). 
 
Figure 5.3.31a.  Colorectal cancer (ICD9 153,154) age-standardized 5-year relative survival by 

sex. Patients diagnosed between 1990 and 1994 and followed up to 31st December 1999 A) 
Men 

Figure 5.3.31b.  Colorectal cancer (ICD9 153,154) age-standardized 5-year relative survival by 
sex. Patients diagnosed between 1990 and 1994 and followed up to 31st December 1999 B) 
Women 

 
Survival for lung cancer patients remains poor, with age-adjusted 5-year relative survival ~10% in men 
and women (Figures 5.3.32). Estimates of 1-year relative survival are ~30% for both sexes (data not 
shown). Data on survival trends (not shown) indicate that in Europe there was a modest tendency of lung 
cancer survival improvement in time. 5-year age-adjusted relative survival for the entire Europe 
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increased from 7.5% in men diagnosed in 1983–1985 to 9.2% in 1992–1994 and from 8.1% to 9.8% in 
women (Sant et al, 2003). 
 
Figure 5.3.32a.  Lung cancer (ICD9 162) age-standardized 5-year relative survival by sex. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 A) Men 
Figure 5.3.32b.  Lung cancer (ICD9 162) age-standardized 5-year relative survival by sex. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 B) Women 
 
The prognosis for breast cancer is relatively good, with 5-year relative survival (Figure 5.3.33) exceeding 
75% in most countries of Western Europe. In Finland, Sweden, France, Italy and Switzerland survival was 
≥80%. England, Scotland, Wales, Denmark, Malta and Portugal had 5-year age-standardised survival just 
above 70%. Particularly low breast cancer survival was seen in Eastern Europe (Estonia, Poland, Slovakia 
and Slovenia) with 5-year relative survival rate between 60 and 67% (Sant et al, 2003). 
Relative survival for breast cancer improved steadily in all European countries, but at different rates (data 
not showed). Improvements were more marked for Western Europe than in the Nordic countries, where 
survival rates were already high for patients diagnosed in the 1980s. As a result, the range of breast 
cancer survival rates between the Nordic countries and Western Europe has greatly reduced. There is 
some evidence of a more rapid improvement in survival in the UK, with a gradual reduction of the 
survival deficit relative to other Western European countries. Conversely, improvements in survival were 
less evident in Eastern European countries; actually , the gap between Eastern and Western European 
countries has increased (Coleman et al, 2003). 
 
Figure 5.3.33. Female breast cancer (ICD9 174) age-standardized 5-year relative survival. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 
 
5-year relative survival for cervical cancer was lower in Poland (48%) and higher in Sweden (70%) 
(Figure 5.3.34) (Sant et al, 2003). Survival has improved steadily in most countries, but not in Eastern 
European countries, where it has remained low (data not showed). Even though the survival of women 
with cervical cancer in Northern and Western European countries with effective cervical screening 
programmes tends to reflect the more aggressive cancers for which screening has failed, survival in these 
countries is still higher than in Eastern European countries where there are no organised cervical 
screening programmes. This suggests differences in the availability of effective treatment (Coleman et al, 
2003). 
 
Figure 5.3.34.  Cervical cancer (ICD9 180) age-standardized 5-year relative survival. Patients 

diagnosed between 1990 and 1994 and followed up to 31st December 1999 
 
EUROCARE-3 found that the overall European relative survival for prostate cancer 5 years after diagnosis 
stood at 67% (Figure 5.3.35). 5-year relative survival rates for prostate cancer differed greatly from one 
country to another . Austria, France, Germany and Iceland had the highest survival (≥75%), while the 
Czech Republic, Denmark, England, Estonia, Malta, Poland, Portugal, Scotland, Slovakia, Slovenia and 
Wales had particularly low survival (<55%) (Sant et al, 2003). European 5-year relative survival 
increased from 55% in the period 1983–1985 to 68% in 1992–1994. Increased survival with time was 
observed in most countries (data not showed). The main exceptions were Denmark, where estimates 
remained at the low level of ~42% for the entire period, and Poland and Slovakia where survival actually 
decreased. Exceptional increases in 5-year relative survival for prostate cancer were seen in Estonia 
(from 33% to 57%) and Italy (from 43% to 68%). The low survival in Denmark and the UK occurred in 
the context of relatively low incidence levels, whereas the European countries with the highest survival 
had high incidence levels (Sant et al, 2003; Coleman et al, 2003). 
 
Figure 5.3.35. Prostate cancer (ICD9 185) age-standardized 5-year relative survival. Patients diagnosed 

between 1990 and 1994 and followed up to 31st December 1999 
 
Patients diagnosed in 1995-1999 
Berrino et al (2007) analysed data from 83 cancer registries in 23 European countries on 2 699 086 adult 
cancer cases that were diagnosed in 1995–99 and followed up to December, 2003.  
Age-adjusted 5-year relative survival for colorectal (European mean: 54%), lung (European mean: 12%), 
breast (European mean: 79%), prostate (European mean: 76%) cancer was higher in Nordic countries 
(except Denmark) and central Europe, intermediate in Southern Europe, lower in the UK and Denmark, 
and worse in Eastern Europe. All-cancer survival correlated with total national expenditure on health 
(TNEH) for most countries. Denmark and UK had lower all-cancer survival than countries with similar 
TNEH; Finland had high all-cancer survival, but moderate TNEH. Data for 1990–94 and 1995–99 showed 
a survival increase for colorectal and breast cancers. 
Increases in survival and decreases in geographic differences over time, which are mainly due to 
improvements in health-care services in countries with poor survival, might indicate better cancer care. 
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Wealthy countries with high TNEH generally had good cancer outcomes, but those with conspicuously 
worse outcomes than those with similar TNEH might not be efficiently allocating their health resources.  
 
Patients diagnosed in 2000-2002 
Verdecchia et al (2007) analysed survival data for patients diagnosed with cancer in 2000–02, collected 
from 47 of the European cancer registries participating in the EUROCARE-4 study. 5-year period relative 
survival for patients diagnosed in 2000–02 was estimated.  
For all cancers, age-adjusted 5-year period survival improved for patients diagnosed in 2000–02, 
especially for patients with colorectal, breast, prostate cancers. The European mean 5-year relative 
survival was 79% for female breast cancer, 25% for stomach cancer and 11% for lung cancer. Survival 
for patients diagnosed in 2000–02 was generally higher in Northern European countries and lower in 
Eastern European countries, although, patients in Eastern Europe had the highest improvement in 
survival for major cancer sites during 1991–2002 (colorectal cancer passed from 30% to 45%; breast 
cancer from 60% to 74%; prostate cancer from 40% to 68%).  
Cancer-service infrastructure, prevention and screening programmes, access to diagnostic and treatment 
facilities, tumour-site-specific protocols, multidisciplinary management, application of evidence-based 
clinical guidelines, and recruitment to clinical trials probably account for most of the differences noticed in 
outcomes.  
 

 

5.3.6 Control tools and policies 
 
Cancer control means cancer prevention, diagnosis and treatment, improving survival and quality of life 
for cancer patients. This is achieved by transferring knowledge from research, surveillance, and outcome 
monitoring, into strategies and actions (WHO, 2003). The first phase to plan effective cancer control 
programmes is finalized to identify priorities. In this phase, the availability of updated and reliable 
indicators is essential.  
 
 
5.3.6.1 Primary prevention 
 
The most obvious ways to prevent people dying from cancer are in the first instance to find ways to stop 
the development of clinical cancer and in the second instance to find cures for the different forms of the 
disease. Avoiding exposure to risk determinants would result in a reduction in cancer risk. Although all of 
these avoidable causes have not yet been clearly identified, it is thought that risk determinants currently 
exist for about one half of cancers. Thus, primary prevention in the context of cancer is an important area 
of public health. The cessation of smoking, avoidance of harmful alcohol use, diet improvement and 
physical activity to avoid obesity, the reduction of over-exposure to sunlight, and screening for cancer are 
all recommended by the 2003 European Code Against Cancer as ways to avoid the disease (Boyle et al, 
2003).  
 
See Chapter 10 for primary prevention approaches of cancer risk factors related to lifestyles or the 
environment. For further details see Chapter 4.14. 
 
 
5.3.6.2 Early diagnosis (secondary prevention or screening) 
 
An organised (or mass) screening programme must be seen as a linked chain of actions, from 
identification and invitation of the target population (especially lower socio-economic groups), to a more 
successful treatment of cancer patients due to detection at an earlier stage via screening test. The overall 
effectiveness of a screening programme is determined by the weakest link in the chain. Routine 
evaluation of each step is, therefore, crucial in order to demonstrate the effectiveness at population level. 
Organised screening programmes are likely to be more effective, provide more equal access and produce 
less harm and lower costs than spontaneous (opportunistic) screening. Opportunistic screening should be 
discouraged. Mass screening programmes can be more thoroughly evaluated than spontaneous 
programmes and, if ineffective, they can be stopped or changed more easily. For instance, mass 
screening for neuroblastoma in Japan was shown to be ineffective, and it was stopped (Tsubono et al, 
2004).  
Ideally, an organised screening programme should be prepared making continuous evaluation possible 
throughout the implementation phase, including compliance with the invitation, efficiency of referral for 
further investigation, sensitivity of the programme and its effectiveness in reducing cancer mortality. 
Attention should also be given to informing eligible persons invited for screening about both the 
favourable and unfavourable effects anticipated from screening, so that their choice can be an informed 
one. The public health effects of a screening programme, and its costs, should be carefully predicted 
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before screening is implemented, and the programme should be continuously evaluated after 
implementation. The ultimate purpose of cancer screening is to reduce cancer mortality, and reduce the 
incidence of the disease when too advanced for treatment, thus improve the quality of life. The basic 
approach is an early detection of disease that is not yet clinically detectable (Hakama and De Konig, 
2007). 
 
Screening has been shown to reduce cancer mortality in regional comparisons for cervical cancer (with 
the cervical smear or Pap test), and in randomised controlled trials for breast cancer (mammography) 
and colorectal cancer (faecal occult blood or FOB test). In Europe breast, colorectal and cervical cancers 
are the three most frequent cancers amongst women and colorectal cancer is one of the most frequent 
cancers also in the male population. Reductions in mortality of about 25% can be envisaged for breast 
and colorectal cancer, and up to 75% for cervical cancer. The situation of cervical screening in Eastern 
Europe is one of the major cancer control priorities to be addressed at European level. Pap smear test is 
able to detect cervical anomalies before becoming cancer: this means that effective organised screening 
programmes could drastically reduce cervical cancer.  
 
The international scientific community indicates that organised population-based screening should be 
promoted for the following malignancies: mammography for female breast cancer, pap smear for cervical 
cancer and faecal occult blood for colorectal cancer. In 2003 the European Council published 
recommendations to European Member States for the implementation of organised screening 
programmes (European Council, 2003). Recommendations referred to women aged 25 to 64 for the 
screening of cervical pre-cancer lesions (with 3 or 5 years of interval); women aged 50 to 69 for breast 
cancer screening (with 2 or 3 years of interval) and men and women aged 50 to 74 for the screening of 
colorectal cancer (with 1 or 2 years of interval).  
 
It has been shown that indirect or non-experimental evidence of the efficacy of screening is often 
misleading, due to a wide range of biases. Randomised controlled trials are under way in Europe to 
establish whether screening for prostate cancer or lung cancer in high-risk subjects may lead to 
important health benefits, especially for what concerns a reduction in mortality. The results of those trials 
should be awaited before any decision is made for implementing lung or prostate cancer screening.  
 
 
5.3.6.3. Oncologic care and practice 
 
International differences and trends in cancer survival within Europe are way too large. The geographical 
patterns and trends in survival are often broadly consistent with geographical differences or trends in the 
type of cancer, diagnostic investigations or overall investment in health care (Coleman et al, 2003).  
Estimating the range of survival rates allows the identification of regions or countries in which survival 
could be improved. There is increasing evidence that international survival differences are at least partly 
attributable to factors that are in need of intervention, such as differences in stage at diagnosis, access to 
optimal treatment and investment in health care (Coleman et al, 2003). Therefore, it is fundamental to 
support the spread of best practice among European countries and pressure to raise consistently poor 
standards.  
 
MOSES-II project performed by ESMO (ESMO, 2006) underlined that in Europe:  

• There are wide differences in the teaching of oncology (particularly, medical oncology) and the 
current situation is still far from being satisfactory, despite significant progress has been 
achieved, especially in some countries. There is still an urgent need to improve teaching in the 
field of palliative care. 

• The organization of medical oncology in the different countries is often difficult to analyze, due to 
scarce data in some national settings; nevertheless, the survey showed a lack of homogeneity 
within Europe and a particular need for developing palliative care. 

• The rapidly increasing cost of anticancer drugs and devices is an important matter of concern in 
many countries. The use of anticancer drugs should be restricted to specialists in medical 
oncology. 

• The role of the medical oncologist in the multidisciplinary team is increasing. It is well recognized 
in the treatment of several specific tumours in some nations, but still to be significantly improved 
in other countries. 

• An increasing number of young medical oncological groups are present in the national settings, 
but they must be promptly reinforced, united, and integrated into the larger medical oncology 
community.  
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The report entitled “A global comparison regarding patient access to cancer drugs” (Jonsson et al, 2007) 
highlights the inequities regarding the ability of patients to access new innovative cancer drug treatments 
and the importance of equal and rapid access. A number of necessary actions were identified: 

• Further reduce the review time for the marketing authorization of new innovative cancer drugs 
through the competent authorities. 

• Ensure that once authorization is obtained, the drug is available at national level without further 
delays due to price and reimbursement negotiations. 

• Ensure that any economic evaluation or Health Technology Assessment (HTA) regarding a new 
cancer drug is done quickly to facilitate, and not delay, patient access. 

• Ensure that appropriate and adequate funding for new innovative cancer drugs is available for the 
health care system and hospital budgets are made on a proactive rather than on a reactive basis. 

• There is a need for costs and budget impact to be addressed up front. Health care systems and 
the pharmaceutical industry must jointly plan for new drug introductions with a perspective of 1–
2 years (as increases in costs >5% are often difficult to address with ad hoc budgetary 
solutions). 

• Although industry has the capacity to develop new innovative drugs, it comes to the health care 
system to integrate these drugs into therapy programs. It is necessary to gain knowledge about 
efficacy and toxicity among, for example, elderly patients, often not included in pivotal trials. It is 
necessary to follow long-term toxicity for most of the drugs.  

• With respect to pricing, there are two questions that need to be addressed. First, it is necessary 
to move from a national to a global pricing structure and this will impact accessibility in countries 
with low purchasing power. Secondly, new drugs are often launched in a small indication with 
high medical need (at a high price), but later its efficacy is shown in major broad indications, with 
much larger volumes of sales. 

• There is a need for society to take a long-term perspective on the entire life cycle of any new 
drug, including the premium period as well as of the generic phase. For example, many new 
drugs have been introduced in the treatment of metastatic cancer and thus the cost of treatment 
is rapidly increasing when the drug is also used in the adjuvant setting. For example, when 
tamoxifen was introduced, it was seen as an extremely expensive option while today it is 
regarded as the most cost-effective cancer treatment. 

 
 
5.3.6.4 Cancer Plans 
 
Definition of cancer control plan 
 
The cancer burden of a given population is influenced by interventions of different kinds, from primary 
prevention of risk factors to early diagnosis, adequate treatment and end of life care. Organising and 
delivering public health programmes designed both to reduce and monitor cancer incidence with 
preventive and epidemiological services and improve cancer outcomes with clinical services is an 
extremely complex social undertaking, which involves a wide range of professional expertise and input 
from organisations at all levels within the health system. 
Cancer control plans (NCPs) are very important tools through which Competent Authorities in most 
European countries define, mainly at national level and in some countries also at regional level, priorities 
and main objectives of cancer control for a given timeframe. Obviously, such planning approach needs to 
be taken into account together with all available financial and non-financial resources in order to 
implement the plan. 
 
The importance of NCP is stressed by scientific research and patient community (Haward and Borras, 
2007): 
 

• All populations need an effective, integrated cancer plan for primary prevention, screening, early 
diagnosis and treatment, as well as research to achieve long-term reductions in cancer morbidity 
and mortality; 

• People affected (or suspect to be affected) by cancer need prompt access to appropriate 
specialists for accurate diagnosis and subsequent management. A multidisciplinary approach to 
cancer care is required to make the best decisions for each patient’s diagnosis, treatment and 
support; 

• Complex interventions for diagnosis or treatment require all the necessary expertise to be 
assembled and cost-effectively co-ordinated, whilst the results must be consistently monitored; 

• Most cancer patients need care for diagnosis and/or treatment at primary, secondary and tertiary 
care levels. All parts of the service need to be developed in a logical manner and effectively 
communicated;  



 80 

• Long-term survivors need special consideration and have specific needs in terms of life and 
psychosocial issues that become more relevant when survival increases.  

 
European Union activities on cancer control plans 
 
A number of EU Member States (see Table 5.3.2) consider national cancer plan as a strategy to manage 
more effectively the steps to improve cancer control.  
 
Table 5.3.2. Cancer national control plans in place in EU and year of adoption in 27 EU Member States 
and other European States in 2007 
 

 
BELGIUM  No 

BULGARIA  Planning stage 

CZECH REPUBLIC  Yes (2003) 

DENMARK  Yes 

GERMANY  No 

ESTONIA  Yes 

IRELAND  Yes (2005) 

GREECE  No 

SPAIN  Yes (regional) 

FRANCE  Yes 

ITALY  Yes (regional) 

CYPRUS  No 

LATVIA  No 

LITHUANIA  Yes 

LUXEMBOURG  No 

HUNGARY  Yes 

MALTA  Planning stage 

NETHERLANDS Yes (2004) 

AUSTRIA  Yes (regional) 

POLAND  Yes 

PORTUGAL  Yes 

ROMANIA  No 

SLOVENIA  Planning stage 

SLOVAKIA  No 

FINLAND  No 

SWEDEN  Planning stage 

UNITED KINGDOM  Yes 

ICELAND  No 

NORWAY  Yes 

SWITZERLAND  Yes 

Source: Haward R, Borras MJ (2007)  
 
 
Important unexplained variations in service delivery remain between and within countries in different 
healthcare settings, which are often reflected in the quality of care given to individuals. These differences 
require research to identify the causes and action to address deficiencies. The successful implementation 
of the actions requires sustained collaboration between national health authorities, research organisation, 
and stakeholders at national and European level. EUROCAN+PLUS aim is to identify best practice 
components for global cancer control and areas which could be improved at a national level: identifying 
necessary actions at trans-national level is a European added value for each NCP at a minimal additional 
cost.  
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The 2007 Portuguese Presidency of the EU, during a Parallel Session on Cancer as part of its Health 
Strategies in Europe conference, stressed that strategic action is required in most EU Member States to 
develop or improve national cancer plans, comprehensive cancer control programmes and population-
based cancer registries, all of which will play a fundamental role in cancer control. Slovenia, who took 
over the chair of the EU Council in January 2008, has named cancer as one of its top priorities in the field 
of health, and promoted the adoption of Council Conclusion on “Reducing the Burden of Cancer” that 
provides clear indications on a number of tools and initiatives that would be very beneficial for fighting 
cancer. The book entitled “Responding to the Challenge of Cancer in Europe”, has been produced as a 
collaboration between internationally recognised public health institutes in the EU, under the Fighting 
Against Cancer Today (FACT) umbrella.  
 
A Declaration of the European Parliament (October 2007) calls on the Council and Commission to 
formulate a comprehensive strategy addressing four basic cancer control factors: prevention, early 
detection, diagnosis, treatment and follow-up, and palliative care. The Parliament’s health committee has 
now called on the Commission to set up a EU Cancer Task Force to provide leadership for cancer control 
activities in Europe. 
 
 
5.3.6.5 Research collaboration 
 
Cancer research in Europe is of a high standard, but fragmentation and lack of sustainability remain the 
largest barriers in implementing innovation into cancer care. 
 
Eurocan+Plus involves almost 300 participants from throughout the EU, many of whom are leaders in 
their respective area of expertise. Eurocan+Plus identified the main barriers to collaboration and the 
areas that would most benefit from coordination. The project suggests the formation of a light but 
permanent European Cancer Initiative, which will mainly serve to: 
 

• Provide proactive leadership in the cancer research community; 
• Be an information exchange portal; 
• Manage networks active in cancer research; 
• Give guidance for transnational, clinical and epidemiological research; 
• Be a “One stop shop” as a contact interface with industry; and 
• Arrange targeted funding for projects that need rapid attention. 

 

 

5.3.7 Future developments 
 
In Europe the incidence rates for most cancer types are increasing. The number of new cases is also 
increasing, because European increase of life expectancy makes cancer a disease of the elderly, and 
because people are still exposed to cancer risk factors. Moreover, cancer patients survival in Europe has 
strongly increased in recent years (Coleman et al, 2003). Cancer prevalence, the measure of living 
people with a past cancer diagnosis, grows with incidence and with the percentage of survival. In Europe 
we can estimate nearly 14 million of all cancer prevalent cases in 2002. With cancer prevalence, the 
demand for resources to follow-up cancer patients and identify and treat cancer recurrences increases. At 
the same time, new knowledge is being acquired thorugh genetic research and this is changing the reality 
of cancer.  
The implication is that the demand for resources to follow-up cancer patients and identify and treat 
cancer recurrences is increasing. While this is happening, new knowledge is being acquired via genetic 
research which is changing the understanding of cancer: from a limited number of major killer diseases 
to a long list of distinct rare diseases, each requiring a different treatment.  
These are the problems that an integrated and effective cancer control policy for Europe should address. 
We included all aspects in a two dimension single strategy including time and organisation. Short, 
medium and long term objectives have been stated, while also the political structures required to attain 
them have been outlined (Micheli et al, 2007). Moreover, the successful implementation of these 
objectives requires sustained collaboration between health authorities, research organizations, patients 
and stakeholders. 
 
Short-term objectives (responsibility of Member States under the European recommendations)  
The two major short-term problems in the field of cancer are:  
 

• Take into consideration the cancer patient needs: achieve full knowledge of the variation in 
demand for health services as a function of cancer type, patient age and rehabilitation 
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requirements to address with adequate investments the problem of the increase in prevalent 
cancer cases (i.e. increased needs of the elderly in richer countries) 

• Focus on early diagnosis: implementing organized cancer screening programmes and investing in 
modern diagnostic and treatment technologies to eliminate inequalities in the access to cancer 
diagnosis and treatment facilities in Europe (especially in Eastern European countries) 

 
Medium and long term objectives (responsibility of Member States. Needs of European 
directives)  

• Reduce incidence: address primary prevention as a main priority, sustain the collaboration 
between national health authorities, private sectors, research organisations, and stakeholders to 
put into effect policies that can achieve a substantial reduction in cancer incidence over the next 
10-20 years (i.e.: European implementation of the “Gaining Health” policy and outline for action 
for preventing non-communicable diseases published by the WHO in 2006) 

• Diffusion of best practice: support the spread of best practice and pressure to raise consistently 
poor standards. Give the best possible treatment and care to cancer patients, exchange 
information on best practices regarding diagnosis, treatment, rehabilitation and palliative care. 

 
Long-term objectives (responsibility of European Union) 
European guidelines for cancer research: research on the molecular bases of cancer offer new therapeutic 
possibilities every day and have transformed cancer from being one disease into many rare diseases, 
requiring each a different treatment. The long term objective of the European Union should be to address 
the escalation of costs of cancer control, that even rich countries may soon be unable to meet. Only the 
European Union can promote a wide-range debate to find ways of reducing the Health Systems 
expenditures in Europe while improving cancer services.  
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5.4. Diabetes 

 

Acronyms 
 
BIRO Best Information Through Regional 

Outcomes 
DDD Defined Daily Dose 
DRG Diagnosis Related Groups 
ECHI European Community Health Indicators 
ESRF End Stage Renal Failure 
EUBIROD European Best Information Through 

Regional Outcomes in Diabetes 
EUCID European Core Indicators for Diabetes 

Mellitus 
FEND Federation of European Nurses in 

Diabetes 
HIS Health Interview Surveys 
HES Health Examination Surveys 
IDF International Diabetes Federation 
RS Reimbursement Structure 
SPSN Sentinel Practice Surveillance Network 
T1DM  Type 1 diabetes mellitus 
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T2DM  Type 2 diabetes mellitus 
 
 

 
5.4.1 Introduction 

Diabetes mellitus is a chronic disease, characterised by hyperglycaemia, resulting from defects in the 
insulin secretion, insulin action or in both insulin secretion and action. This may lead to persisting 
hyperglycaemia, followed by long-term damage and failure of different organs, especially eyes, kidneys, 
blood vessels, nerves and heart. Microvascular complications (diabetic retinopathy, nephropathy and 
neuropathy) and in particular cardiovascular disease contribute to high morbidity and mortality. 

Diagnosis of diabetes according to the WHO is based on symptoms including polyuria, polydipsia and 
unexplained weight loss and /or a hyperglycaemia ≥ 11.1 mmol/l (200mg/dl) in a random sample or a 
fasting plasma sample ≥ 7.0 mmol/l (126 mg/dl) and /or a postprandial value ≥ 11.1 mmol/l. (Report 
WHO/IDF 2006). Two major subgroups of diabetes mellitus are currently recognised, representing the 
majority of the diabetic population:  
 

• Type 1 diabetes mellitus (T1DM) or Immune mediated, juvenile is characterised by a cellular 
mediated destruction of the pancreatic beta cells. This form, which usually develops before the age of 
40, and often in the teenage years, is inevitably linked to an absolute deficiency of insulin that must 
be restored to safeguard patients' survival. Symptoms rapidly developing with the progression of the 
disease include an excessive excretion of urine, thirst, constant hunger, weight loss, vision changes 
and fatigue. Environmental factors combined with a genetic predisposition are involved in this 
process. A percentage of about 10% of the diabetic population is affected by the disease, with a 
worldwide increase in incidence being consistently reported over the last 30 years.  
 
• Type 2 diabetes mellitus (T2DM) or non-insulin dependant, is initially characterised by insulin 
resistance and relative insulin deficiency. With time, it may modify to a predominantly secretion 
defect of the beta cells and insulin deficiency. Symptoms may be similar to those of T1DM, but less 
apparent; the disease is diagnosed later, when the occurrence of major complications is more difficult 
to avoid.T2DM is potentially preventable through control of overweight and obesity. With the increase 
of people of all age groups suffering from overweight and obesity, the prevalence of T2DM is 
increasing in most countries worldwide (King 1998; Wild 2004). In the past, this form of diabetes was 
considered to occur mainly in the elderly population over the age of 40. Because of the increased 
prevalence of obesity, the onset of the disease has become more frequent at a much younger age. As 
an average, nine out of ten people with diabetes have type 2 diabetes and over 80% of these people 
are overweight. 

 
Worldwide estimates of prevalence of diabetes are scarce and not accurate.  

The most complete resource in the field is the IDF Atlas, whose third edition (IDF Atlas, 2006) reports 
246 millions currently affected, equivalent to a global prevalence of about 6.0%, 46% of which in the 40-
59 age group, with a projection of 380 millions (7.3%) forecast for 2025. According to the report, almost 
80% of the total diabetic population resides in developing countries. The regions with the highest rates 
are the Eastern Mediterranean and Middle East, where 9.2 % of the adult population are affected, and 
North America (8.4%). The highest numbers are found in the Western Pacific, where some 67 million 
people have diabetes, followed by Europe with 53 million. India leads the global top ten in terms of the 
highest number of people with diabetes with a current figure of 40.9 million, followed by China with 39.8 
million, USA, Russia, Germany, Japan, Pakistan, Brazil, Mexico and Egypt. Developing countries account 
for seven of the world’s top. 

The situation in Europe is among the most alarming. According to WHO, diabetes prevalence in the 
European Region is around 7.8% (about 48 million people), with an expected 21 %  increase  to 9.1% 
(about 58.6 million people) over the next 20 years. (Figure 5.4.1). The latest edition of the IDF Atlas 
reports a prevalence of 8.5% in the EU 27 Member States, equivalent to an increase of 1.0% in only 3 
years. Very important differences in prevalence are observed among the different EU Member States. 
Germany and Austria have the largest prevalence rates with 11.8% and 11.1%, while the UK is the 
country with the lowest rate, at 4%. New Member States in general experience prevalence rates above 
10%. Diabetes mellitus has been recognised on a worldwide scale to be one of the major contributors to 
economic and human burden, equally in the developed and developing countries (King 1998; Wild 2004).  
 
Figure 5.4.1. The Growing Diabetes Epidemic 
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(WHO Report, 6 May, 2004) 
 

A complex interaction of genetic, social and environmental factors leads to the increased 
prevalence of type 2 diabetes. For low and middle-income countries, economic development leads 
to very rapid changes in lifestyle, diet and physical activity regardless of weight gains. In the 
developed world, diabetes is most common among the poorest communities: deprivation, lack of 
sanitation, and low cost food constitute a threatening basis for the onset of the disease. People of 
working age are mostly involved in the process. 

Differences in the possibility to ensure an early diagnosis are influenced by socio economic, 
geographic and ethnic differences. (Smith, 2007; Dyhr, 2007; Diaz, 2007). Specific individual 
characteristics have been consistently found by a range of epidemiological studies to be highly 
significant risk factors that can be usefully targeted as indicators of the development of diabetes. 
Among the potential factors, impaired glucose tolerance (IGT) is strongly associated to the 
occurrence of the disease, leading about 10% of those affected to develop diabetes in one year. 
For IGT, the IDF reports a staggering worldwide prevalence of 7.5%, estimated to increase up to 
8.0% in 2025. 

Another important aspect in diabetes is the one involving costs. The CODE-2 study has measured 
the health care costs of people with type 2 diabetes in 8 EU countries: Belgium, France, Germany, 
Italy, the Netherlands, Spain, Sweden and the UK (Jonsson et al 2002). For these 8 countries, the 
average annual costs per patient with type 2 diabetes were estimated at €2,834 in 1999. The 
health care costs of diabetes as a percentage of the total healthcare expenditures ranged from 
1.6% in the Netherlands to 6.6 % in Italy. Hospitalisations accounted for the greatest proportion of 
costs (55%). A Swedish study (Jonsson et al 2000) observed that the cost profile during the 
natural history of diabetes is 'U' or 'J' shaped with relatively high costs immediately after diagnosis, 
followed by a fall and again a rise with the onset of complications. Indirect costs by diabetes due to 
loss of productivity may be as great or even greater than direct health care costs (WHO 2002). 
Unfortunately, information on overall costs of diabetes is not collected continuously; this because 
this data is difficult to collect due to the different and fragmented accounting systems. Thus, data 
mostly relies on the conduction of ad hoc studies that are often limited in terms of geographical 
representation.  

Severe long term complications are observed in both forms of diabetes. Type 2 diabetes tends to 
be associated with hypertension, (high blood pressure) and increased blood levels of total 
cholesterol and triglycerides. High blood sugar levels (hyperglycaemia), hypertension and the 
change in lipids levels are implicated in the increased risk of complications, affecting both small 
blood vessels (macro-vascular complications including vision loss, nerve and kidney damage), and 
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larger blood vessels (macro-vascular complications such as myocardial infarction and stroke). Long 
duration of hyperglycaemia in type 1 diabetes represents also a well known major risk factor for 
blood vessel changes. Near normalisation of blood glucose values as well as lipid levels and blood 
pressure are necessary to prevent and/or reduce such complications. 

Main complications of diabetes are as follows: 

Feet: blood flow problems can cause nerve damage in the hands and feet. Because of abnormal 
sensation (nerve function) or blood flow, people with diabetes may develop foot ulcers. In some 
situations, this may lead to amputations;  

Eyes: blood flow problems can also interfere with the blood supply to the retina, leading to visual 
disturbance and blindness (retinopathy). High blood sugars, may also induce cataract possibly 
leading to blindness;  

Kidneys: Over time, high blood glucose can cause damage to the small blood vessels in the 
kidneys, affecting their filtering ability and thus leading to kidney failure (necessitating renal 
replacement therapy: dialysis or transplantation); 

Impotence: On average, more than 30% of men with diabetes report erectile dysfunction/ 
impotence; this percentage increases substantially with diabetes duration and age; 

Pregnancy: Pregnant women with uncontrolled diabetes are at an increased risk of miscarriage and 
stillbirth. 

Cardiovascular complications: Long lasting hyperglycaemia as well as abnormal lipid profiles will 
cause macrovascular modifications leading to myocardial infarction or stroke.   

Diabetes is recognised as a top policy priority by Member States of the European Union. More 
effective solutions need to be developed for the prevention, diagnosis and treatment of diabetes at 
national and EU level. As for many other chronic diseases, an adequate self-management is the 
key for a considerable improvement of the quality of life and patients' outcomes on an everyday 
basis. The provision of adequate information for end users is fundamental to empower patients and 
involve them in reducing the gap between research and practice.  

 

 
5.4.2 Data sources 

 
 
 
5.4.2 Data sources 
 
The different priorities adopted by EU Member States for the collection of data on chronic diseases 
hamper the establishment of common tools to monitor diabetes policy on a large scale, including 
an accurate measurement of the prevalence of the disease, risk factors, quality of care, and 
population outcomes. 
In the year 1989, increasing awareness of the problem led to a meeting in St. Vincent (Italy) 
where representatives of Governmental Health Departments and Patients’ Associations from EU 
countries joined diabetes experts under the aegis of WHO regional Offices for Europe and the 
European Region of the International Diabetes Federation (IDF), European Region, to agree on a 
set of fundamental recommendations (Table 5.4.1). The Declaration acknowledged the need to 
optimise health care in all EU countries through the definition of targets for the reduction of 
complications and the development of an information infrastructure allowing constant monitoring of 
the  progress made. 
For a number of reasons, among which an objective difficulty in measuring and exchanging of data 
on a large scale in a timely manner, the St.Vincent's objectives are still very relevant 20 years 
later. 
Tracking quality of care is paramount to prevent diabetes complications, but it is not an easy 
matter to realise it Europe-wide, for the presence of a target population that is so large and 
diverse. Diabetes itself is a multifactorial disease, with a large number of variables entering the 
quality equation that must be taken simultaneously into account. Yet, the organization of diabetes 
information would represent an almost ideal model for chronic diseases, with very little technical 
obstacle to impede it: a huge pile of evidence is available, there is agreement on how to contrast 
it, it is clear what precisely needs to be measured. 
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However, collecting standardized and comparable data across countries remains a difficult job, 
mainly of collaborative nature, for which the support of health professionals is crucial, given their 
role in providing accurate clinical information. 
On a technical level, computerised medical records may be harmonised by information systems 
linking individual clinical items to other databases routinely available. Some of the best diabetes 
registers in Europe have adopted innovative strategies to maximise the information available on 
diabetics, although their accuracy and reciprocal comparability seems still relatively limited. 
Methodological problems must still be resolved: 

• in most cases population-based denominators are not known, since disease management 
programs and/or diabetes registers only cover those diagnosed with the diseases, and 
other sources are not available; 

• diabetes status is heterogeneously classified: earlier diagnosis due to increasing awareness 
of diabetes and to the diffusion of opportunistic screening among high risk individuals 
overestimate prevalence; different portion of cases with less severe diabetes are more 
likely to be recorded in some regions 

• epidemiological conclusions can be drawn on the basis of average national indicators (e.g. 
blood pressure increase by classes of age), but results would be different by directly using 
individual records, or at least sub-national averages (effect of different sources of 
variation, or ecological fallacy). 

Relative to the last point, the issue of comparability becomes an obvious limitation in the frequent 
case where different countries/regions adopt different sets of indicators, an aspect that still limits 
the validity of local outputs at a broader international level. 
 
Table 5.4.1.  Recommendations St.Vincent Declaration 1989: 
 
Diabetes mellitus is a major and growing European health problem, a problem at all ages and in 
all countries.  
It causes prolonged ill health and early death.  
It currently (1989) threatens at ten million European citizens.  
It is within the power of national governments and health departments to create conditions in 
which major reduction in this heavy burden of disease and death can be achieved.  
 
Countries should be given formal recognition to the diabetes problem and deploy resources for its 
solution.  
 
Plans for the prevention, identification and treatment of diabetes and particularly its complications 
- blindness, renal failure, gangrene and amputation aggravated heart disease and stroke, - should 
be formulated at local, national and European levels.  
 
Investments now will earn great dividends in reduction of human misery and in massive savings of 
human and material resources. 
 
General goals and 5yr targets should be achieved by the Organised activities of the medical 
services in active partnership with diabetic citizens, their families, friends and workmates: 
 
-> Management of their own diabetes and education for it 
-> Planning, provision and quality audit of health care 
-> National, regional and international organisations for disseminating 
   information about health maintenance  
-> Promoting and applying research 
 

 

 
5.4.2.1. National and regional registries 
 
The construction of population-based diabetes registers represents an obvious solution to the 
problem of data collection to fulfil precise epidemiological requirements: each citizen diagnosed 
with T1DM/T2DM within a defined population enters a master index including individual 
characteristics at baseline, and at each visit clinical measurements, procedures, and outcomes are 
accurately recorded.  
To make the profile more accurate, such information can be linked to administrative data including 
hospital discharges, pharmaceuticals, etc via a unique identifier assigned to the patient. This way, 
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denominators are well set (population from a precise catchment area), and main epidemiological 
measures may be correctly estimated. 
Unfortunately, only few examples of this kind exist in Europe, showing a heterogeneous degree of 
completeness, accuracy, and standardization.  
At the National level, it is worth mentioning the cases of Sweden (Gudbjörnsdottir et al. 2003) and 
Denmark (Carstersen et al. 2008), while at the regional level the best referenced example is that 
of Tayside, Scotland (Morris et al 1997; Boyle et al 2001), followed by others more recently, 
among which Umbria, Italy (Massi Benedetti et al. 2006) has played a role in proposing its 
innovative approach as a basis for data exchange across collaborating registers in Europe (Carinci 
et al 2006). 
In other cases, registers are client-based, i.e. they use only a portion of the information required, 
either by collecting data in a disease management program or one or more specialist clinics (Pruna 
et al. 2002; Azzopardi et al. 1995; Beck et al. 2001), or by extracting a list of subjects from 
databases that do not involve clinical measurements (e.g. hospital discharges), frequently without 
the presence of a diabetes diagnosis field validated by an expert clinician. 
Client-based registers may provide valuable information on the average results obtained on a 
selected population, but their results are limited for policy, as we are uncertain on the level of 
representativeness of denominators, which in many cases lead to reports that are overoptimistic 
and do not include those hard-to-reach, that are more likely to experience bad outcomes. 
 
 
5.4.2.2. IDF Diabetes Atlas 
 
The International Diabetes Federation (IDF) has published regularly the Diabetes Atlas, containing 
estimates of the prevalence of diabetes and impaired glucose tolerance. Data of health expenditure 
are also provided. Currently, reported estimates refer to more than 200 Countries for the years 
2007 and forecasts are given for 2025.  
 
 
5.4.2.3. Quality of care monitoring 
 
The St.Vincent Declaration paved the way for the definition of quality of care (QOC) information 
across Europe. 
A landmark of QOC monitoring in Europe has been undoubtedly represented by the “Diabcare” 
stream of projects, directly favoured by the Declaration and funded by the EU across the 90s. 
Diabcare allowed agreeing a basic set of parameters to be uniformly collected, as well as a 
common set of targets (indicators) that can be conveniently used to compare own results against 
national and international averages.  
The approach of a common benchmarking system for quality improvement is still valid today and 
underpins many monitoring systems currently existing in Europe, and beyond. Quality of care can 
be measured by a range of processes and outcomes indicators. 
The OECD basic set of quality indicators undoubtedly reflect the original situation of Diabcare, 
showing that a large number of indicators may result into an ambitious task if confronted with 
everyday practice. As a matter of fact, out of only nine indicators judged to be immediately feasible 
(Greenfield et al 2004, see Table 5.4.2), only three were available in the first report (i.e. lower 
extremity amputations rates, annual eye examination and poor control of Glycated 
HaemoglobinHbA1c, see Armesto et al. 2006) due to problems in national representativeness of 
data and other comparability issues. 
More recently, an opportunity for fine monitoring of QOC in primary care has been created by 
national professional contracts, which have included target indicators as a basis for budgeting. In 
the UK, data collection on a range of indicators (of which several for diabetes) takes place on a 
regular basis through the National Diabetes Audit and the Quality and Outcomes Framework. 
 

Table 5.4.2. OECD indicators 

 

 

Areas 

 

Indicator Name 

Processes of diabetes care Annual HbA1c testing 

Annual LDL cholesterol testing 
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Annual screening for nephropathy 

Annual eye exam 

Proximal outcomes 

 

HbA1c control     

LDL-C  control 

Distal outcomes Lower extremity amputation rates  

Kidney disease in persons with diabetes 

Cardiovascular mortality in patients with diabetes 

 

 
 
 
5.4.2.4. Health Surveys 
 
Health Interview Surveys (HIS) are based on self reported information provided by the 
participants, whereas Health Examination Surveys (HES) include in addition also validated 
information through physical examination and blood analysis.   
It is well known that the self reporting of the HIS can cause measurement problems on a range of 
individual due to recall bias and imprecise estimates. Differences between different national 
surveys persist, particularly for sensitive topics e.g. heavy drinking, smoking etc. The usual 
recommendation in this field is that surveys should include national population-based samples and 
must be repeated at regular time-intervals.  
A HES, provided that the sample is well drawn, delivers the most reliable information on the 
disease status. As such, it should be a component of national/international health monitoring for 
different parameters. However, projects to finalise a series of HES at the European level are still in 
their initial phase.  
Detailed methodologies have been described by the HMP Health surveys in the EU: HIS and 
HIS/HES evaluations and models, (01/09/2002).  
 
 
5.4.2.5. Sentinel Surveillance Network 
 
Another possibility to obtain information was sought through the Sentinel Practice Surveillance 
Network (SPSN). In several EU countries, primary care based sentinel practice surveillance 
networks have been established, to recruit clusters of motivated GP’s to perform surveys on 
different items. Among these items, diabetes prevalence and diabetes management have been 
included (Fleming, 2004).  
In this case participants are motivated and the standards are well defined. However, 
representativeness at a national level must be carefully ascertained, as recruitment on the basis of 
self-motivation can be very prone to selection bias. Furthermore, only primary care is included and 
mainly diagnoses are monitored. Currently, SPSN is considered an interesting but not an optimal 
data source.  
 
 
5.4.2.6. Hospital discharge records 
 
Hospital Discharge Records (HDRs) have been used for a long time to abstract information on 
procedures and outcomes experienced by patients identified with a diagnosis of diabetes mellitus. 
The establishment of national reimbursement systems in most countries, mostly based on 
Diagnosis Related Groups (DRG), has favoured consistent and uniform coding for all admissions, 
and the definition of national data formats that have been fairly constant during the last years. 
Normally, an HDR involves the registration of individual characteristics, plus a variable number of 
diagnoses and procedures (based upon the standardized ICD classification) administered during the 
hospital stay, and other main aspects related to the admission/discharge (admission from other 
hospital, discharge at home, death, etc.). The main hospital discharge diagnosis usually determines 
the reimbursement for the hospital, and data are generally accessible by request for research and 
analysis through national/regional health departments. 
Several methodological problems exist with the use of HDRs  
Coding for primary and secondary diagnosis may be biased by reimbursement algorithms and 
highly heterogeneous across hospitals and territories. An admission for diabetes, unless linked to 
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the occurrence of complications, is increasingly considered to be inappropriate, particularly as a 
first diagnosis, which leads it to be frequently under-reported in all instances. Furthermore, 
harmonisation of hospital data is still to be realised across the EU and it will require considerable 
work in the future. 
Nevertheless, HDRs may considerably increase information content on diabetes  through linkage 
with other databases: diabetic patients may be identified by other means, including pharmaceutical 
prescriptions, ambulatory and specialist visits, etc. The pattern of hospitalisation may become 
much more complete through a unified list, contributing significantly to define estimates of rates of 
complications that are frequently recorded in hospitals. 
A particular case of outcome is that of mortality: HDRs may provide information on fatality rates, 
but they can also hide part of the results as patients may be discharged when conditions get 
critical. To obtain unbiased event rates after hospital interventions is necessary to organize a 
mortality register that is lacking in most EU countries at the national level. 
 
 
5.4.2.7. Insurance/reimbursement records 
 
Insurance/reimbursement schemes (RS) are increasingly making use of specific national unique 
identification numbers, including the use of smart cards, which involve the use of a specific flag 
that would identify diabetes as a specific condition granting access to a range of ad hoc services.  
Information on age, sex and linked medication, doctor’s visits and special diagnostic or therapeutic 
interventions can be obtained in an anonymous and very reliable way using this source. 
However, there is usually no clinical information being collected, meaning that most indicators 
cannot be estimated using this source.  
However, RS can provide useful information to complete an existing register, through a central 
identification number that can be used for quality control purposes. 
 
 
5.4.2.8. National drug sales 
 
Some studies have utilised national drug sales to estimate prevalence of different pathologies (e.g. 
diabetes mellitus). National annual drug sales are recorded in most countries. 
Through this source and the standard classification of ATC and DDDs (Defined Daily Doses) it is 
possible to derive an indirect estimate of prevalence and the pharmaceutical use made by diabetic 
patients.  
A limitation of this method lies in the variations of mean daily doses adopted by different countries 
(Papoz 1993), which poses issues of comparability of the results. 
 
 
5.4.2.9. Conclusion 
 
Different data sources provide very different information on diabetes.  
Registers may become the most accurate source, but they need to be complete both in terms of 
individual measurements and coverage of the target population. In all cases, they do not provide 
us with information on undiagnosed patients and the general population. This must be extracted 
from other sources. 
Through self-reporting and sentinel networks, all diagnosed patients will be included in statistical 
reports, whereas information obtained through hospitals and health insurances only includes 
patients receiving a treatment or having been hospitalised. 
Health examination surveys detect both diagnosed and undiagnosed patients which is impossible 
health interview surveys. Whether the evaluated cohort is representative for the population in a 
given geographical area should be carefully considered in each of the above. 
As a matter of fact, there are only few examples of truly population-based, harmonised, and 
complete diabetes sources. The case of Tayside, Scotland provides a good example of diabetes 
information system through which clinical practice and statistical information may get the best 
estimates using large scale record linkage. 
The human as well as economic burden of diabetes necessitates the development and 
implementation of a surveillance system on diabetes and its complications of this nature across 
Europe. Close monitoring of the impact of therapeutic approaches and new medications may help 
to improve the outcome and reduce the cost of this chronic disease. 
To make targets clearer and more realistic, the EUDIP project, funded by the European 
Commission, has delivered a short-list of core and secondary indicators that is now given 
considerable attention and are presented in Tables 5.4.3 and 5.4.4. 
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Table 5.4.3. EUDIP core indicators and their availability in EUCID over 20 countries 

 

Core indicator 

 

Countries 
with recent 

data  

Data sources 

 

I Risk factors of diabetes   

% of the general population with a BMI ≥30 kg/m2 
  

14 

 

HES/HIS Registry 

II Epidemiology of diabetes   

Annual incidence of Type 1 diabetes by age/100,000 
population 0–14 years   

12 HES/HIS Registry 

Prevalence of diabetes mellitus/1000 population     15 HIS/HES/SPSN/RS 
Registries 

IV Epidemiology of complications   

Annual incidence of blindness due to diabetic 
retinopathy/total annual incidence of blindness 
   

4 HIS/HES/SPSN/RS 
Registries 

Annual incidence of dialysis and/or transplantation 
(renal replacement therapy in patients with 
diabetes/1,000,000 general population  
  

11 HIS/HES/SPSN/RS 
Registries 

Prevalence (stock) of dialysis/transplantation (renal 
replacement therapy) in patients with diabetes 
/1,000,000 general population    

11 HIS/HES/SPSN/RS 
Registries 

Annual death rate in patients who have as primary 
or any cause of death diabetes mellitus/100,000 
general population    

12 National Registry 

Annual death rate in the general population from all 
causes /100,000 general population, adjusted for 
European Standard Population 

12 National Registry 

Acronyms: 

ICD 9: Diabetes mellitus 250; ICD 10: Diabetes mellitus E10–14; HES: Health Examination 
Survey; HIS: Health Interview Survey; UNN: Unique national Number; RS: Reimbursement 
Structure; SPSN: Sentinel Practice Surveillance network; HDR: Hospital Discharge Records. 

Definitions 

Annual incidence of diabetes in children (0-14 year), with type 1 and 2 not separated, is defined 
by EUCID as the number of new cases of diabetes in children in one year per 100.000 children.  

Prevalence of diabetes, defined by EUCID as the ratio of the number of cases of diabetes present 
in the population per 1000 individuals in that population using the definition of diabetes provided 
by WHO/ADA criteria (1998-9), is extremely variable.  

Prevalence over 25 yrs, an EUCID indicator, is very similar to the pattern found for all ages. 
Almost in all countries, prevalence reaches a peak over 75 years of age, with values all over 
100/1000 for EUCID participating countries. Notably, the difference is really striking with the IDF 
Atlas 2006, reporting a range between 40/1000 (UK) and 118/1000 (Germany), and a median of 
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87.5/1000. These different results, probably deriving from the lack of uniform surveillance in the 
EU, emphasize the importance of the problem as well as the need for an immediate action. 

Annual incidence of blindness due to diabetic retinopathy is defined as the ratio of the number of 
new cases of blindness in one year due to diabetic retinopathy/total number of cases of blindness 
in the same year tracked by independent blindness national registries, where blindness is defined 
as legal blindness (according to the national legislation). EUCID found that the percentage for this 
indicator varied from 2% (Turkey) to 15% (Germany) amongst the four countries that could 
provide data. 

Annual incidence of dyalisis and/or transplantation is defined as the number of new cases with 
dialysis and/or transplantation (renal replacement therapy) per 100,000 individuals in the diabetic 
population in one year.  

Prevalence (stock) of dialysis/transplantation per 100.000 diabetic population is defined as the 
number of all cases with dialysis/transplantation per 100,000 individuals in the diabetic 
population.  

Mortality is the most fundamental outcome indicator of all, through which countries can evaluate 
the long term impact of health policies. This indicator is defined as the annual death rate in 
patients who have as primary or any cause of death diabetes mellitus/100,000 general 
population. Despite the simplicity to measure such condition, mortality data in diabetes are not 
very reliable. This is because, with the exception of diabetes coma, most diabetic patients die 
from macrovascular complications, which lead to record diabetes not as a primary cause, and 
often not even as a secondary cause.  
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Table 5.4.4. EUDIP secondary indicators and their availability in EUCID over 20 countries 

Secondary indicator 

 

Countries 
with  

recent data 

II Epidemiology of diabetes 
 

Prevalence of subjects with impaired glucose tolerance and/or diet only 2 

III Risk factors for complications 
 

Percent of diabetic subjects and a HbA1c tested in last 12 months  16 
Percent of diabetic subjects and a HbA1c tested, with HbA1c>7.5%  14 
Percent of diabetic subjects with a lipid profile in the last 12 months 14 
Percent of diabetic subjects tested in the last 12 months with total cholesterol>5 
mmol/l 

14 

Percent of diabetic subjects tested in the last 12 months with LDL>2.6 mmol/l (>3 
mmol/l) 

13 

Percent of diabetic subjects tested in the last 12 months with HDL<1.15 mmol/l (<1.0 
mmol/l)  

11 

Percent of diabetic subjects tested in the last 12 months with triglycerides >2.3 mmol/l 
(>2.0 mmol/l)  

12 

Percent of diabetic subjects tested for microalbuminuria in the last 12 months 12 
Percent of diabetic subjects with a tested microalbuminuria in the last 12 months, with 
an abnormal level 

11 

Percent of diabetic subjects with a tested blood pressure measurement in last 12 
months  

14 

Percent of of diabetic subjects with a tested blood pressure in the last 12 months 
showing a value >140/90  

10 

Percent of diabetic subjects who are smoking 14 
Percent of diabetic subjects and a BMI ≥25 kg/m2, ≥30 kg/m2 13 
Age at diagnosis of diabetes mellitus by 10 year age bands  2 

IV Epidemiology of complications 
 

Percent of diabetic subjects with fundus inspection in the last 12 months 11 
Percent of diabetic subjects tested in the last 12 months, with proliferative retinopathy 
in last 12 months  

6 

Percent of diabetic subjects who received laser treatment<3 months after diagnosis of 
proliferative retinopathy 

1 

Percent of diabetic subjects tested serum creatinine in last 12 months 13 
Percent of diabetic subjects with ESRF serum creatinine ≥400 mol/l 9 
Annual incidence of amputations above the ankle (if available: non traumatic but 
medical) in diabetic patients /100,000 general population 

9 

Annual incidence of stroke in diabetic patients /100,000 general population 10 

Annual incidence of myocardial infarction in diabetic patients/100,000 general 
population 

10 

 
Definitions: 

In terms of clinical management in diabetes, parameters include blood glucose management, blood 
pressure, blood lipids, kidney functions and microalbuminuria. The complete set is difficult to obtain, thus 
it is important to concentrate on the most relevant factors. 

Impaired glucose tolerance is defined as the percentage of general population with impaired fasting 
glucose, defined as a fasting plasma glucose equal or above 6.1 mmol/l and below 7.0 mmol/l (fasting 
plasma glucose ≥6,1 mmol/l and <7,0 mmol/l). 

Measurement of glycated haemoglobin (HbA1c) in the last 12 months is measured as the percentage of 
the total diabetic population that had their HbA1c measured in the last 12 months. EUCID results were 
obtained with very different sources, and the fact that for many of them the result was extremely positive 
(60% countries above 90%) casts some doubts on the actual reliability of these estimates and are not 
reported here.  
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Level of HbA1c>7.0% is an indicator of poor management causing intermediate outcomes that can lead to 
severe complications. It is defined as the percentage of total diabetic population with HbA1c tested and a 
value of HbA1c above 7.0%. This indicator is also measured by OECD, albeit with a different cut-off value 
(9.5%) that makes data less comparable and applicable at EU level.  

Measurement of total cholesterol in the last 12 months is an important parameter for lipids in the diabetic 
population. It is measured as the percentage of total diabetic population that had their total cholesterol 
tested in the last 12 months.  

Total cholesterol level>5 mmol/l is an important indicator of lipidic control that is measured as the 
percentage of diabetic population with their total cholesterol tested in last 12 months showing a total 
cholesterol above 5 mmol/l.  

Measurement of LDL cholesterol in the last 12 months is another important aspect of lipid management, as 
measured by the percentage of the diabetic population that had their LDL-cholesterol tested in the last 12 
months.  

LDL cholesterol level >2.6 mmol/l is an important indicator of lipidic control that is measured as the 
percentage of the diabetic population with LDL-cholesterol tested in the last 12 months and presenting a 
value above 2.6 mmol/l.  

Measurement of HDL cholesterol in the last 12 months is also taken as an indicator for lipids, measured by 
the percentage of the diabetic population that had their LDL-cholesterol tested in the last 12 months.  

HDL cholesterol level <1.0 mmol/l for men and <1.25 mmol/l for women is measured as the percentage of 
the diabetic population with their HDL-cholesterol tested in the last 12 months and HDL cholesterol below 
1.0 for men and 1.25 mmol/l for women.  

Measurement of triglycerides in the last 12 months is the last important parameter for lipids in the diabetic 
population. It is measured as the percentage of total diabetic population that had their total triglycerides 
tested in the last 12 months.  

Triglycerides level >2.3 mmol/l is an important indicator of lipidic control that is measured as the 
percentage of diabetic population with their total cholesterol tested in last 12 months showing a total 
cholesterol above 2.3 mmol/l.  

Microalbuminuria should be also tested every year. The clinical management indicator is defined as the 
percentage of total diabetic population that had microalbuminuria tested (or proteinuria tested if persistent 
proteinuria exists) in the last 12 months.  

An abnormal level of albuminuria and proteinuria is an important element of clinical management. It is 
measured as the percentage of diabetic population with microalbuminuria/proteinuria tested in last 12 
months with a microalbuminuria above the threshold of normal (locally defined) or a proteinuria.  

Blood pressure control is measured through the percentage of diabetic subjects that had their blood 
pressure measured in the last 12 months. The median is 95% for Germany. This clinical parameter seems 
to have the highest priority in Europe with a total of 8 countries achieving a percentage of at least 80%. 
Interestingly, there seems to be no clear association between the measurement of blood pressure and 
age. 

Level of blood pressure is measured as the percentage of diabetic subjects that had their blood pressure 
measured in the last 12 months and reported a diastolic blood pressure above 90 and/or a systolic blood 
pressure above 140 mm Hg.  

Smoking is defined as any type of smoking and relates to the percentage of smokers in the diabetic 
population.  

Levels of BMI among diabetics are measured as the percentage of diabetic population that had their BMI 
measured or had both weight and height available and had a value above or equal to 25/30 kg/m2.  

Age at diagnosis by age bands is an extremely difficult indicator to collect, unless there are sophisticated 
registers in place. Indeed, this fact was not reported by EUCID, due to the small number of countries 
submitting data (N=2). 

Fundus inspection is a fundamental examination to check for the existence of ophthalmologic 
complications. The process indicator is measured by the percentage of diabetic population that had their 
eye fundus inspected in last 12 months. This indicator is the only one reported by the OECD (Armesto et al 
2006) as fit for international comparisons in diabetes.  

Proliferative retinopathy is defined as the percentage of diabetic population that had their eye fundus 
inspected in the last 12 months and were diagnosed with a proliferative retinopathy.  



 95 

Indicator on timely laser treatment of retinopathy is defined as the percentage of diabetic population that 
had their eye fundus inspected in the last 12 months and were diagnosed with a proliferative retinopathy 
and had laser treatment within 3 months.  

Control of serum creatinine is defined as the percentage of diabetic population that had their serum 
creatinine tested during the last 12 months.  

Renal failure is measured as the percentage of diabetic population with creatinine tested in the last 12 
months and End Stage Renal Failure (ESRF), which in turn is defined as serum creatinine above or equal to 
400 umol/l (WHO).  

The annual incidence of major amputations is defined as the number of new cases of major amputations 
(above ankle) per 100,000 individuals in the diabetic population in one year. Amputations are also 
recorded by OECD, albeit not included in the list of indicators fit for international comparisons.  

The annual incidence of stroke is defined as the number of new cases with stroke (both ischemic and 
bleeding) per 100,000 individuals in the diabetic population in one year.  

The annual incidence of any myocardial infarction is defined as the number of new cases with any 
myocardial infarction per 100,000 individuals in the diabetic population in one year.  

 

 
5.4.3 Data description and analysis 

 

Comparable data on the human and economic burden of diabetes and its complications, remain 
scarce both in the EU and worldwide. 

Here we will present EU diabetes data mainly referring to the latest indicators results published in 
the field by the IDF Atlas 2006 and the core and secondary indicators published in the final EUCID 
report.  

Core indicatorsAnnual incidence of diabetes in children (0-14 year). Standardised incidence shows 
a ten-fold variation, ranging between 6 (Luxembourg) and 60 (Finland) cases per 100,000 per 
year. The median value is 18 (Romania). Relative to Type 1, other sources confirm the existence of 
a North-South gradient in Europe, with a much higher incidence in the Nordic countries (Lancet, 
2000). These data allowed further hypotheses on possible risk factors for T1DM, some of which are 
currently being studied (TRIGR study group. 2007). A steady increase of the incidence has been 
observed in almost all EU countries over ten years, corresponding to 3.2% annually. When pooled 
over centres and sexes, the rates of increase were 6.3% (4.1-8.5%) for children aged 0-4 years, 
3.1% (1.5-4.8%) for 5-9 years, and 2.4% (1.0-3.8%) for 10-14 years (Green, 2001).  

Prevalence of diabetesStandardized values reported by EUCID range between 26/1000 (Finland) 
and 76/1000 (Cyprus), with a median of 30.5/1000.  

According to the IDF data 2006, the absolute number of diabetics in the EU-27 will rise from 
approximately 31 million in 2006 to over 37 million in 2025. In 2006, approximately 8.7% of the 
adult (20-79 years) EU-27 population was diagnosed with diabetes (type 1 and type 2). 

Annual incidence of blindness due to diabetic retinopathy. EUCID found that the percentage for this 
indicator varied from 2% (Turkey) to 15% (Germany) amongst the four countries that could 
provide data. 

Annual incidence of dyalisis and/or transplantation. EUCID found a variation across 9 countries 
from 4 (Cyprus) to 149 (Scotland) per 100,000, with a median of 79 (Denmark). The indicator 
decreases before the age band of 75-84 years of age. 

Prevalence (stock) of dialysis/transplantation per 100.000 diabetic population. Across 11 countries, 
the indicators varied between 3 (Belgium) and 632 (Scotland), with a median of 304 every 100,000 
diabetics, corresponding to the value of Austria. Apart form the ages below 25 there is no clear age 
band effect. 

Mortality. According to EUCID, standardised data show that mortality ranges between 7 
(Luxembourg) and 199 (Portugal) per 100,000 in 10 countries delivering accurate data. The 
median value is 31/100,000, corresponding to France. According to the IDF, in 2007 a total of over 
300,000 deaths are attributable to diabetes across Europe. 

 

Secondary Indicators  
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In terms of clinical management in diabetes, parameters include blood glucose management, blood 
pressure, blood lipids, kidney functions and microalbuminuria. The complete set is difficult to 
obtain, thus it is important to concentrate on the most relevant factors. 

Impaired glucose tolerance. The IDF Atlas 2006 reports an average of 9% for the European Region 
for ages between 20-79, with Poland (15%) and Denmark (12%) showing the highest values. 
According to the above estimates, the number of people currently affected by IGT in Europe is over 
60 millions, and will approach 70 millions in 2025. 

Measurement of glycated haemoglobin (HbA1c) in the last 12 months.  OECD data (Armesto et al, 
2006) show results for 7 EU countries ranging between 77.4% (Spain) and 98% (Finland). 

Level of HbA1c>7.0%. According to EUCID crude percentages, there is an almost three-fold 
variation across Europe of poor management, with Ireland being the most performing (32%) and 
Cyprus being the least satisfactory (83%). The median value across 11 countries is 60.5%, 
corresponding to Austria and England. The percentage decreases substantially with age. 

Measurement of total cholesterol in the last 12 months. EUCID crude data from 12 countries are 
consistent with the variability shown by HbA1c, presenting a range between 45% (Ireland) and 
99% (Netherlands), with a median value of 87%. 

Total cholesterol level>5 mmol/l. In EUCID databases this risk factor was found in crude 
percentages of 14% (Ireland) to 68% (Cyprus) of the population, with a median value of 42.5%. 
Age did not seem to have a major influence on the overall percentage. 

Measurement of LDL cholesterol in the last 12 months. The EUCID indicator varies between 
countries from 5% (Scotland) to 94% (Cyprus), with a median value of 75% (Sweden). The lowest 
percentage was in Scotland where the treatment of elevated cholesterol is based on total and HDL 
cholesterol. The decrease in patients above 75 may reflect a decline in the quality of care, despite 
the existing recommendations for testing. 

LDL cholesterol level >2.6 mmol/l. Crude percentages published by EUCID vary from 16% (Ireland) 
to 84% (Scotland), with a median value of 59%, corresponding to Netherlands and France. Apart 
from children that have lower figures, there does not seem to be any significant age effect. 

Measurement of HDL cholesterol in the last 12 months. The EUCID indicator varies in 11 countries 
between 44% (Ireland) and 99% (Netherlands), with a median value of 85% (Austria). The lowest 
percentages were found in children and people above 65. 

HDL cholesterol level <1.0 mmol/l for men and <1.25 mmol/l for women. Crude percentages 
published by EUCID on 11 countries vary from 6% (Scotland) to 42% (Cyprus), with a median 
value of 30%, corresponding to Sweden and Finland. The percentage is lower in men than in 
women. The influence of age is not consistent amongst countries. 

Measurement of triglycerides in the last 12 months. EUCID crude data from 11 countries present a 
range between 45% (Ireland) and 99% (Netherlands), with a median value of 80% for Denmark. 

Triglycerides level >2.3 mmol/l. In EUCID databases this risk factor was found across 11 countries 
in crude percentages of 11% (Ireland) to 51% (Scotland) of the population, with a median value of 
24% for Sweden.  

Microalbuminuria. The percentage varies in the different databases collected by 10 countries from 
25% (Finland) to 97% (Netherlands), with a median of 64.5%. The percentages are lower in 
children and people above 75. 

An abnormal level of albuminuria and proteinuria. The EUCID project measured this value over 9 
countries, showing a percentage of abnormal protein concentrations in the urine between 
9%(Finland) and 41% (England), with a median of 28%, corresponding to Belgium. The percentage 
increases in the age groups above 65. 

Blood pressure control. In EUCID, 11 countries provided data with a percentage varying between 
32% (Finland) and 100% (Cyprus).  

Level of blood pressure. The percentage assessed by EUCID varies between 17% (France) and 
46% (Sweden) across 12 countries, with a median of 30% for Denmark and Austria. There is a 
clear age band effect: the older the population, the higher the percentage. 

Smoking. Crude percentages from 11 EUCID countries report values between 10% for Ireland and 
37% for Denmark, with a median value of 21 for France. Important variations between countries 
have been observed and may reflect the impact of the different public health policies. 
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Levels of BMI among diabetics. In EUCID 12 countries provided data; the percentage of people with 
BMI above 25 is between 59% (Finland) and 83% (Ireland). The median value is 80%. The 
percentage above 30 ranges from 35% (Belgium) to 49% (Ireland), with median 46%. The 
percentage of people with BMI between 20 and 25 does not vary with age, but the percentage of 
people with BMI above 30 decreases with age. 

Fundus inspection. In EUCID there were 10 countries contributing data, showing a variation 
between 12% (Ireland) and 84% (Netherlands). The median is 57%. Only three countries reported 
percentages above 80%. These values were lower in young people and in people above 85 
compared to other age bands. OECD collected data on 7 EU countries, with retinal examination 
ranging from 45.1 (France) to 83.4% (UK). 

Proliferative retinopathy is defined as the percentage of diabetic population that had their eye 
fundus inspected in the last 12 months and were diagnosed with a proliferative retinopathy. In the 
EUCID report, only four countries contributed data, ranging between 1% and 14%. 

Indicator on timely laser treatment of retinopathy. For this indicator, data is even more scarce than 
for the previous one: in fact, in EUCID only Germany provided a figure of 52%. 

Control of serum creatinine ths. In EUCID 11 countries provided figures, ranging between 42% 
(Finland) and 99% (Netherlands), with a median of 92%, corresponding to Sweden and Scotland. A 
total of 7 countries reported values above 90%. There is no clear difference among age bands. 

Renal failure. In EUCID only 8 countries provided data, with figures between 0.1% (Netherlands, 
Sweden) and 4% (Cyprus). The median is 1.2%. 

The annual incidence of major amputations. This indicator, measured by EUCID across 9 countries, 
varies from 78 (Scotland) to 574 (Spain) per 100,000 diabetes patients, with a median of 226, 
corresponding to Denmark. The trend increases with age. Results reported by OECD from 13 EU 
countries lead to a median equal to 40 (Portugal), ranging between 10 (Italy) and 1380 (Slovak 
Republic). 

The annual incidence of stroke. In EUCID, a total of 10 countries reported a range between 37 
(Cyprus) and 2,675 (Germany), with a median of 669 per 100,000. There is a clear influence of 
age on the indicator: the older the individual, the higher the incidence. 

The annual incidence of any myocardial infarction. A total of 10 EUCID collaborators reported an 
incidence between 21 (Cyprus) and 2135 (Austria), with a median equal to 654.5. The indicator is 
age dependant with a rising incidence above middle age. 

 

 

5.4.4. Data discussion 

 

Information shown in the presentation section indicates an objective difficulty in collecting and 
analysing data at EU level. There are very large discrepancies between reports, all though with a 
unique common message: diabetes is an increasingly threatening disease that is growing at an 
alarming rate. The EUCID core indicators are definitely the best way to start collecting data for an 
analysis of the current health status and represent a fundamental framework for the future 
collection of complete data.  

It has been demonstrated that the most important risk factor for prevention, i.e. body mass index, 
increases with age. About 50% of the general population in most countries are now overweight. 
The body mass index is measured by weight and height and calculated by weight in kilogram 
divided by the square of the height in meters. The outcome categories are: below 20 underweight, 
20-25 ideal weight, 25-30 overweight, and the most important, obesity, being defined as a BMI 
equal or above 30. According to EUCID, obesity in Europe ranges between 12% (Netherlands) and 
25% (UK), with a median value of 14%. The problem increases with age, with a peak between 65 
and 74 yrs, where all countries approach at least a figure of 20%. Overweight and obesity, 
combined, add up to almost 50% in the countries with figures available for EUCID. However, data 
are based upon BMI; on the other hand, there is another approach that is gaining credibility from 
scientific evidence, i.e. the measuring of one’s waist circumference. However, this characteristic is 
still not measured routinely in clinical practice, thus we cannot provide consistent data. The 
emergency dictated by this figure should be rather obvious for European Governments: we know 
from scientific literature that the current social trends also push for worsened conditions, 
particularly for disadvantaged strata. It is time to act strongly on this front with proper prevention 
strategies. 
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Incidence of T1DM seems to be less of a problem overall, but it is highly variable across Europe, 
flagging attention towards particular geographical areas and high risk strata. Regardless of the 
type of diabetes, the data may become more alarming, as we know from scientific evidence that 
the rise of diabetes is increasingly affecting the younger generation with an impact on lifestyle 
behaviours. 

The emergency is constantly underlined by prevalence results. Evidence shows that prevalence is 
rapidly increasing. However, the figures currently available are too variable between sources, and 
are often unstable across the years, thus all estimates must be taken with extreme caution. The 
three fold difference found between EUCID (median=3%) and IDF (median=8.7%) data is difficult 
to explain. A joint effort to enhance the quality of data, with the adoption of standardised criteria is 
absolutely necessary. Prevalence forecasts for 2025 must be really taken only as one among the 
many possible scenarios. 

Among core outcomes, blindness is one of the most difficult to capture, as it can be not only 
difficult to directly link this problem to diabetes (in the absence of validated registers), but also 
prone to differential selection, as blind patients are harder to reach and visit their physician on a 
less regular basis. Complete data in this area will remain extremely difficult to obtain in the short 
term. 

The situation is certainly different for what concerns dialysis, for which patients are unfortunately 
urged to make regular visits at clinical centres. Cross-country variations here are not easy to 
interpret (Scotland more than 30 times the dialysis/transplant incidence of Cyprus), so it is 
possible that some countries are using tracking systems that probably lead to incomplete and 
inconsistent estimates. The variation in the prevalence of dialysis/transplant among countries is 
even more striking, the range being 3-632, something that may arise the same sort of 
considerations as those above.  

Secondary outcomes, including renal failure, amputations, stroke, myocardial infarction, reflect and 
perhaps amplify the same problems of high variations found in dialysis. Mortality rates are 
extremely important, but this data also is more biases related possibly due to the use different 
coding practices. The average figure obtained by EUCID should serve to inform policy makers that, 
on average, a town of Europe with 100 000 inhabitants would loose 30 citizens per year due to 
diabetes. 

As far as secondary indicators are concerned, it is worth reminding that impaired glucose tolerance 
has a prevalence at least as high as that of diabetes. 10% of these subjects will develop diabetes in 
one year. Clinical management can be followed up through a long list of process indicators, 
showing that, despite the large variations in data between countries, which may be the result of 
reporting problems, there is still room for improvement for many procedures in most countries. 
Notably, fundus inspection is performed in 57% of countries submitting data, with information on 
retinopathy and laser treatment scarcely available, flagging a gap that requires a fast filling. 
Moreover, between 25-60% of the patients are poorly controlled for a range of important clinical 
measurements. An average of 20% smokers among diabetics is realistic and extremely alarming. 

Overall, process and outcome indicators in diabetes seem to highlight that health systems in 
Europe are not optimally organized to deliver the results expected for a proper management of the 
disease. Although more complete and consistent data are necessary to confirm this picture, this 
issue must be addressed with urgency. Strong initiatives should be identified in order to push the 
entire health sector towards a tight control of diabetes.  

 

 

5.4.5. Risk factors 
 
The major risk factor for Type 2 diabetes is excess body weight or obesity, particularly when 
excess weight is due to abdominal fat In case of a genetic susceptibility, this fat accumulation 
drives progression to the disease.  
Further risk factors for developing type 2 diabetes are:  

- high blood pressure or high cholesterol; 
- type 2 diabetes familiarity; 
- Asian, Afro-Caribbean or Middle-East background; 
- delivery of a high weight newborn (over 4 kg); or  
- experience of gestational diabetes (diabetes during pregnancy only) and 
- old age 
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There are also other causes of diabetes. Maturity onset diabetes of the young, or MODY ‘s are 
monogenetic forms of diabetes, with different patterns in time and different treatments. Certain 
medical conditions such as acromegaly or Cushing’s disease can lead to increased insulin resistance 
and diabetes. Chronic pancreatitis can damage the insulin producing cells, meaning that patients 
with the disease may eventually also have diabetes.  

 

5.4.6. Control tools and policies 

Long term complications, observed in both forms of the disease, can be reduced or even prevented 
if the appropriate near normoglycaemia is obtained through intensive treatment from the moment 
of diagnosis onwards.  

For T2DM, primary intervention (prevention of obesity and overweight) as well as secondary 
intervention (early intensive treatment) can modify the progression of the disease. An early 
diagnosis and/or active detection of previously undiagnosed T2DM may contribute considerably to 
the reduction of complications, something even more important in the case of countries reporting a 
percentage as high as 50% of non-diagnosed patients (prior to complications), which translates 
into a diagnosis made when the first complications are already present.  

According to Waugh et al (2007), the scope for screening undiagnosed diabetes has probably 
become somewhat stronger compared to the last review, because of the greater options for the 
reduction of CVD and of the rising prevalence of obesity and T2DM. A recent paper (Jessani et al. 
2007) investigated patients with acute myocardial infarction (AMI), confirming the high frequency 
of previously undiagnosed diabetes mellitus and impaired glucose tolerance in patients with AMI. 
The importance of oral glucose tolerance testing for the diagnosis of this high-risk group should be 
better emphasised. 

 
5.4.6.1. Surveillance  

The development of reliable, reproducible and comparable indicators within the EU has become 
urgent in order to ensure close surveillance of the epidemiology of this disease and its 
complications, as well as the possible impact public health intervention programs may have on 
these issues,. 

Close monitoring of diabetes mellitus and its complications in the EU requires carefully selected 
indicators, which should meet the usual requirements of relevance (i.e they should provide relevant 
information on the disease), validity (they should be realistic), comparability (they should be 
comparable or should allow future comparison between countries or regions); reproducibility and 
sensitivity (they should be sensitive to changes over time and place); and feasibility. 

All projects undertaken in this field have to continuously face all these problems, and especially the 
one related to feasibility, which becomes increasingly difficult when taken at broader geographical 
level. The EU Program of Community Action on Public Health targeted the need for comparative 
information on the following aspects:  

- measuring health status trends/determinants throughout the Community; 

- facilitating planning, monitoring and evaluation of Community programs and action; 

- providing Member States with appropriate health information to compare and support their 
national health policies. 

The European Commission, through this program, has favoured the progressive development of a 
surveillance system at continental level. In the field of diabetes, the “European Diabetes Indicator 
Project” (EUDIP) has provided the foundations to designate the candidate list of core and 
secondary indicators. The project aimed at “establishing the indicators for monitoring diabetes and 
its morbidity” at national level. The set of indicators released at the end of the project were 
considered as feasible for collection at national basis (de Beaufort 2003). The final report, 
published in December 2002, made it clear that the comparability of national indicators is far from 
straightforward. The subsequent “European Core Indicators in Diabetes” (EUCID) project was 
started in 2006 “to make the national facts of Diabetes Mellitus and its risk factors available 
throughout the European Union”. The project involved 19 Countries and ended in 2008. As shown 
in the previous section on data presentation, the project allowed to collect EUDIP indicators in 20 
European countries, confirming the current limited availability of all indicators, but also forming the 
basis for knowledge sharing in Europe. The initiative will probably continue. The task of automating 
the production of EUCID indicators has now been passed to the EUBIROD project through the use 
of BIRO technology (see “Future developments”). 
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5.4.6.2. Primary prevention 

For Type 1 diabetes, genetic susceptibility combined with one or many environmental factors will 
lead to the immune-mediated progressive failure of the beta cells. So far, no prevention is possible 
for this type of diabetes. 

The burden of diabetes may be effectively reduced through appropriate lifestyle intervention. Risk 
factors are well known and must be taken very seriously by the entire population. Information 
campaigns are still among the most effective resources for national governments. Due to the great 
increase of obesity, the dither prevalence of type 2 diabetes is rising and has now become a public 
health issue. We can curtail the diabetes and obesity epidemic only when we take overweight and 
obesity seriously. The required public health measures include promotion of physical exercise and 
healthy lifestyles. See Chapter 5.13. on overweight and obesity for the preventive approaches to 
this important risk factor. For high blood pressure and high cholesterol, see Chapter 5.2.4. and for 
other risk factors see Chapter 10. 

To prevent the occurrence of the disease, it is also very important to monitor other risk factors 
regularly in order to capture grey areas before entering a clear diabetes status. 

 

 
5.4.6.3. Secondary prevention 

Screening may be an important weapon in the secondary prevention of diabetes, but this poses the 
challenge of identifying high risk categories in order to reduce morbidity and mortality through the 
timely initiation of adequate treatments. The WHO 2003 report defines screening as the process 
used for identifying those individuals who are at a sufficiently high risk of a specific disorder in 
order to guarantee further investigations or direct actions. The definition of high risk state in the 
case of diabetes obesity should also include one or more of the above mentioned risk factors. This 
is one case in which screening on an annual basis should be guaranteed. Type 2 diabetes and 
cardiovascular disease share many risk factors, as for example high waist circumference, elevated 
blood pressure and hyperlipidaemia. When considering population-based screening, the screening 
of hyperglycaemia, alone is not enough as also the other factors should be included.  

Regular management of diabetes, and in particular integrated management, is an effective tool for 
the reduction of diabetes complications. A fundamental guideline would be to respect targets for all 
process indicators reported in section 5.4.3, which indicate clearly the level of quality of care that 
must be ensured by health services in each country of the European Union. Benchmarking here is 
not really an issue compared to other areas: for most quality of care indicators the gold standard 
to achieve is 100%. Thus, the dissemination of average results through monitoring systems among 
clinicians and patients would be highly beneficial for the purpose. 

 

 
5.4.6.4. National guidelines and control plans 

In 2008, only 13 of the 27 EU Member States (IDF European Region 2008) had established national 
diabetes plans and/or guidelines. There has been very little development in the last years, with 
several countries taking steps to move forward in this direction. According to the IDF, among the 
14 countries with no plan, six, namely Germany, Bulgaria, Estonia, Hungary, Latvia and Slovenia 
experience the highest prevalence rates in Europe, and will rank among the worst in predictions up 
to 2025. 

There is currently no benchmark for assessing the level of implementation of national 
plans/guidelines in Member States. Existing national plans and guidelines differ significantly among 
Member States, especially for what concerns implementation. This causes inequalities in life 
expectancy, health status and access to high-quality health services for people living with diabetes 
across Europe. Clinical guidelines are established and normally published in all countries with the 
direct contribution of scientific associations.  

One important aspect of control plans that applies particularly well to diabetes is patient 
empowerment. This process requires the combination of the theoretical knowledge of diabetes with 
the right attitude towards the disease. National governments should provide tools for citizens 
providing advise on:  

• how to accept diabetes; 
• how to deal with self-control and self-regulation; 
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• what to eat and drink and how much; 
• how to exercise and how much; 
• how to quit smoking; and 
• how to deal with stressful situations.  

• Education and self-education are a separate part of treatment and care for people with 
diabetes and its goals should be duly considered by all EU countries. At the moment, these 
problems are dealt within the National Diabetes Plans, where existing, with substantial 
heterogeneity, frequently with greater attention where health promotion and prevention 
are particularly developed. Action from the European Union to provide a better 
standardisation of national diabetes plans would be highly beneficial. 

 

 
5.4.6.5. EU initiatives against diabetes 

The establishment of a diabetes strategy at EU-level would: 

1. create a framework for exchange and cooperation between Member States; 
2. help to increase the coherence of actions in different policy sectors; 
3. open a platform for involving stakeholders, including patient and civil society organisations, in 
finding common solutions. 

Official steps in this direction have been undertaken by the EU through a number of documents: 

• the EU Health Council in 2004, under the Irish Presidency, stressed the importance of developing 
a coordinated European strategy for diabetes;  
• the Otocec Declaration (2004), signed by more than 80 representatives of 35 EU and national 
diabetes associations, recommended the EU to take immediate steps for the development of a EU 
Council Recommendation for diabetes prevention, diagnosis and control; 
• the Government of Austria made Type 2 diabetes a key health priority during its Presidency in 
2006; 
• the European Parliament, in April 2006, urged the European Commission and the European 
Council to make care and prevention of diabetes a priority and develop a European wide strategy to 
tackle the disease; 
• the recommendations of the EU Conference on Prevention of Type 2 Diabetes, organized in 
Vienna in February 2006, were adopted by the formal Health Council in June 2006 as Diabetes EU 
policy; 
• the International Diabetes Federation – European Region (IDF Europe) and the Federation of 
European Nurses in Diabetes (FEND) presented the paper “Diabetes: EU Policy Recommendations” 
providing input on diabetes to the future work of the European Commission. 
• The Council of the European Union (2006) endorsed IDF recommendations, by releasing the 
Conclusions on the promotion of healthy lifestyles and prevention of type 2 diabetes at the 
Employment, Social Policy, Health and Consumer Affairs Council meeting held in Luxembourg, 1-2 
June 2006 (see Table 5.4.1); 
 

Table 5.4.1. EU Council Recommendations 

To Member States: 
 

• Collection, registration, monitoring and reporting at national level of comprehensive 
diabetes epidemiological and economic data as well as data on the underlying factors; 

• Development and implementation of framework plans, as appropriate, addressing 
diabetes and/or its determinants, of evidence-based disease prevention, screening 

• and management founded on best practices and comprising an evaluation system with 
measurable targets to track health outcomes and cost-effectiveness, taking into account 
Member States' organisation and delivery of their respective health services, ethical, 
legal, cultural and other relevant issues and available resources; 

• Development of evidence-based, sustainable and costeffective public awareness and 
primary prevention measures that are accessible and affordable to meet the needs of 
those most at risk of developing diabetes as well as the population as a whole; 

• Development of affordable and accessible secondary prevention measures based on 
national evidence-based guidelines and aimed at detecting and preventing the 
development of diabetes complications; 

• Adoption of a holistic, multi-sectoral, multidisciplinary management approach to people 
with diabetes including an emphasis on prevention, involving primary, secondary and 
community care, social services and education services; 
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• Further development of comprehensive diabetes training for healthcare professionals. 
 

To the European Commission: 
 

• Identifying diabetes as a public health challenge in Europe and encouraging networking 
and the exchange of information between Member States with a view to promoting best 
practices, to enhancing the co-ordination of health promotion and prevention policies and 
programmes for the whole population and high-risk groups and to reducing inequalities 
and optimising healthcare resources; 

• Facilitating and supporting European diabetes research in basic and clinical science and 
ensuring the wide dissemination of the results of this research across Europe; 

• Examining and strengthening the comparability of diabetes epidemiological evidence by 
considering the establishment of standardised outputs for monitoring, surveillance and 
reporting of diabetes mortality, morbidity and risk factor data across Member States; 

• Reporting on Member States' actions in order to emphasise health determinants, 
promote healthy lifestyles, national diabetes plans and prevention measures, on the 
basis of information provided by Member States, assessing the extent to which the 
proposed measures are working effectively, and considering the need for further action; 

• Continuing the work on the development of a comprehensive approach to health 
determinants at European level, including a coherent and comprehensive nutrition and 
physical activity policy, and addressing the impact on public health of the promotion, 
marketing and presentation, in particular to children, of energy dense foods and sugar-
sweetened drinks; 

• Building on the work of the EU Platform for Action on Diet, Physical activity and Health 
and encouraging the development and implementation of national diabetes prevention 
programmes and measures; 

• Taking the health determinants and risk factors of diabetes into account across EU 
policies. 

• to continue to cooperate with the relevant international and inter-governmental 
organisations, in particular the World Health Organisation and the OECD, to ensure 
effective coordination of activities. 

 

 

 
5.4.6.6. International initiatives 
 
The United Nations Resolution on Diabetes recognised the disease as a global health threat in 
December 2006 through the following statements (UN resolution A/Res/ 61/225): 

• All nations shall develop national policies for the prevention, diagnosis and treatment of diabetes 
in line with sustainable development of their healthcare systems 

• November 14th, the current IDF World Diabetes Day, has been declared as a United Nations Day 
to be observed every year starting in 2007.  

 

 
5.4.7. Future developments 

It is necessary to translate existing political commitments, declarations and conclusions into tangible 
political actions. Diabetes is a complex health problem, requiring multi-disciplinary approaches that range 
from health promotion and prevention to screening, diagnosis, treatment and care. Diabetes, like other 
chronic diseases, needs a long-term vision and a short-term strategic approach – measuring outcomes 
continuously and not just meeting targets at set dates. The elements of this strategy also apply to other 
disease areas, particularly chronic diseases although no one fits all other approaches. The key elements of 
the EU Strategy should include all aspects listed in table 5.4.5, which are highly related to the ability to 
report the disease in a timely manner. However, obtaining more reliable diabetes information is not only a 
matter of measurement  but also of regular measurement made in a sustainable way all around the EU. 
The most natural direction for this would be to strengthen collaborative projects funded by the European 
Commission. In the field of diabetes, two stream of projects are particularly relevant:  

• EUDIP, with its sequel EUCID, which, as shown before in this chapter, have paved the ground for the 
definition of a set of realistic and agreed measurement targets  
• BIRO, with the upcoming initiative EUBIROD, which propose a way to implement a system devolving 
the responsibility for the automatic collection of standardised information within the European regions 
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The “Best Information through Regional Outcomes” (BIRO) project is worth to be seen in detail, as it 
offers an innovative solution to automated standardized data collection by developing a collaboration 
among regional diabetes registers. The goal of the project is to build “a common European infrastructure 
for standardized information exchange in diabetes care, for monitoring, updating and disseminating 
evidence on the application and clinical effectiveness of best practice guidelines on a regular basis”. BIRO 
exploits work autonomously undertaken by regions, where a “region” is not purely intended as an 
administrative entity, but as a network collecting health information according to a homogeneous and well 
defined set of standardized rules. This definition can eventually identify a geographical region, or even a 
country (typically a smaller State e.g. Malta, Cyprus etc), but in a broad sense, a “BIRO region” can also 
be a group of clinicians joining a disease management program or an epidemiological study, that can all 
contribute with information to be submitted into the EU portal.  

Once realised (May 2009), specialised software will allow the EU web portal to directly tap into a server 
that will capture the most updated parameters delivered directly by regional diabetes registers, based 
upon fully documented methods and standardised criteria (reports available at www.biro-project.eu). 
Although individual data will never be exchanged over the network, the issue of privacy protection, an 
increasing barrier for data systems, has been thoroughly explored through a “Privacy Impact Assessment” 
that has involved all participating regions. 

BIRO and EUCID Consortia have decided to merge into a common initiative, “European Best Information 
through Regional Outcomes in Diabetes” (EUBIROD), started on 1st September 2009. the aim of the 
project is to spread the use of the BIRO system to produce online indicators, including the EUCID 
shortlist, from regions belonging to 20 EU Member States. EUBIROD will allow to automatically populate 
a EU Report that will be based on the BIRO template and will include the following range of measures: 

• demographic characteristics (age, gender); 
• clinical characteristics (diabetes status, risk factors e.g. obesity, lifestyle, clinical measurements, 
diabetes complications); 
• health system (structures, structural quality, processes, measurement done, treatment, 
management); 
• population (area level); and 
• risk-adjusted indicators (epidemiology, process quality, intermediate and terminal outcomes). 

While, the question about the validity and accuracy of data residing in individual regions/states cannot 
be easily solved from the wider perspective of the European Union, there is a need for specific training 
and involvement of health professionals that represent the primary units for coding and registration. 
Efforts to achieve this goal must be agreed upon both locally and at continental level. 

Approaches proposed by European projects may be useful in providing standardised criteria and 
integration in order to converge towards the definition of a common infrastructure. However, they 
cannot directly expand or improve surveillance at local level. As a matter of fact, it will never be possible 
to collate complete information on diabetes without a significant investment straight into the clinical 
setting, where the diabetic patient is met and where there is the opportunity to monitor the status and 
the progression of the disease. 
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5.5. Mental and brain diseases and disorders 
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Disorders 
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WHO HFA  World Health Organisation Health for All database 
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Introduction 
 
Between 15% and 20% of adults suffer some form of mental health problem (European Commission 
2003), which range from mild forms of depression through to complex psychiatric disorders. Depression 
and depression-related problems account for more than 7% of all estimated ill-health and premature 
mortality in Europe with women twice as susceptible as men(8). Disadvantaged groups face a greater risk 
of mental illness. People with mental disorders may face stigma, discrimination and social exclusion. The 
impact on the EU economy of mental ill health is estimated to be equivalent to a reduction of 3% to 4% 
of the total GDP(9).  
 
There are gender-specific risk factors for some common mental disorders. Women are at much greater 
risk of experiencing domestic abuse than men; this can result in high rates of anxiety and depression, 
symptoms of post-traumatic stress, and subsequent difficulty in establishing and maintaining 
relationships. Women living in poverty and women from minority groups are at a higher risk for 
victimisation by violence. Similarly, women living on a low income for an extended period can experience 
stress, difficulty in personal and family relationships and can be left feeling isolated and depressed. 
Individuals most at risk of social isolation and anxiety are female lone parents and retired women living 
alone(10.) Moreover, women are more likely to approach their primary care physician for help. Doctors 
are more likely to diagnose depression in women compared to men, even when before similar scores on 
standardised measures of depression or identical symptoms. Female gender is also a significant predictor 
of being prescribed mood altering psychotropic drugs. Men are more likely to seek specialist mental 
health care and are the main users of inpatient care(11, 12). Women’s social roles as primary carers for 
children and/or other dependants, can result in “role overload”, where women undertake both 
employment and household/childbearing responsibilities. This contributes to social isolation and further 
impacts on mental health. 
 
Four of the six leading causes of years lived with disability are due to neuropsychiatric disorders. The 
most common forms of mental ill health in the EU are anxiety disorders and depression. Projections from 
1990 to 2020 suggest that the portion of the global burden of disease attributable to mental and brain 
disorders will rise to 15%(13). By 2020, it is expected that depression will be the highest-ranking cause 
of disease in the developed world(14). 
 
Mental health services in Europe have been identified as a key policy challenge by the World Health 
Organisation and the European Commission. One in four people suffer from mental ill-health in their 
lifetime, costing the EU27 countries an estimated total of €300 billion every year in ill-health and lost 
productivity. Yet despite this staggering burden, mental healthcare services are often inadequate, 
outdated, and highly stigmatised, despite the availability of modern, effective treatments. Better policies 
and provision of services are urgently needed to ensure that people with severe mental illness are 
adequately provided and cared for. For example, countries in the European Region spend on average 
around 6% of their health budgets on mental health, while mental ill-health represents 20% of the 
burden of disease.  
 
The lifetime incidence of severe mental illnesses such as schizophrenia, bipolar and other psychotic 
disorders is over 1%, corresponding to around 5 million people in the EU27. But despite their lower 
prevalence, the associated burden of ill-health on individuals and their families is much greater.  
 
The burden of ill health can be reduced by addressing factors that have an impact on mental health and 
wellbeing such as social relationship, poverty, and discrimination, by raising awareness of mental issues 
relevant to older people, such as depression and dementia and by increasing the provision of 
psychotherapeutic and psychosocial interventions for older people. 
 
Some countries support people with severe mental problems in paid employment, though in most 
countries economic inactivity remains the rule. It is estimated that only around 15% of working-age 
people with long-term mental health problems are working, a lower number than any other group of 
disabled people. Unemployment, a lack of adequate housing and social networks may result in people 
becoming seriously isolated and excluded from society. 
 
Some Member States endeavour to protect the rights of individuals with mental health problems. 
Countries such as Italy and the UK have moved care into community settings, giving individuals a better 
chance to access integrated services while using inpatient beds in general hospitals for short term 
treatment. There are still many countries which continue to incarcerate people for long periods. Care 
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homes or “asylums” accommodate large numbers of people in some Eastern European countries, but also 
in Belgium and the Netherlands. 
 
Depression: The EURODEP Programme explored geographical variation of depression in older people, 
risk factors, detection and treatment and preliminary evidence showed higher proportions of depression 
in women than in men in almost all studies(15). 
 
Only cardiovascular disease has a greater toll on morbidity and mortality than depression. Yet depression 
remains under-recognised and highly stigmatised across Europe. Depression affects 10-15% of people 
over 65. Older people with depression are 2-3 times more likely to have 2 or more chronic illnesses and 
2-6 times more likely to have at least one limitation in their daily life activities. More appropriate medical 
training, increased social awareness and better access to treatment options are necessary to prevent, 
diagnose and treat late-life depression. The higher risk of depression in older women and in people of 
lower socio economic status requires particular attention(16). 
 
The burden of depression includes a higher burden on social security systems and brings a loss of quality 
of life for those affected and their families, a loss of productivity for firms, and an increased risk of 
unemployment for individuals. The Global Burden of Disease Study (17), judged depression in women as 
the leading cause of disease burden worldwide. 
 
Eating disorders: It is likely that eating disorders are caused by a combination of psychological, genetic, 
environmental and social factors. An individual with a family history of mood disorders such as depression 
may be especially affected. Eating disorders are often associated with feeling of helplessness, sadness, 
anxiety and the need to be perfect. According to Makino et al(18) the prevalence rates in Western 
countries for anorexia nervosa in female subjects range from 0.1% to 5.7%, whilst for bulimia it ranges 
from 0.3% to 7.3% in women and from 0.1% to 2.1% in males. There is often doubt about the reliability 
of data on eating disorders, particularly as research is often limited to the under-25s, with older women 
excluded because bulimia and anorexia nervosa are considered to be a “young girls” condition. 
 
Dementia: Dementia does not solely affect older people, but rates increase with age, doubling every four 
years over 65. After the age of 85 years rates of Alzheimer’s Disease (AD) increase in women but not in 
men(19). The EURODEM studies also noted that the rates of AD were higher among women of lower 
education, but that education was not a significant risk factor in men. 
 
Schizophrenia in the EU has a prevalence of about 1% equivalent to some 3.7 million people. The 
disease usually first affects young adults. Three-quarters of them continue to experience symptoms 
throughout their lives, needing constant treatment. This creates distress for families and places a huge 
burden on health care resources. More data on this condition are not readily available. 
 
Epilepsy: The prevalence of epilepsy in the EU varies between 3 and 6 per 1.000 inhabitants. Data, 
though limited, suggest that the incidence and mortality of epilepsy are declining. The estimated number 
of children and adolescents in Europe with active epilepsy is 0.9 million (prevalence 4.5-5.0 per 1000), 
1.9 million aged 20-64 (prevalence six per 1000) and 0.6 million aged 65 or older (prevalence seven per 
1000). Approximately 20-30% of the epilepsy population have more than one seizure per month . 
 
There is evidence that suicide can be prevented through adequate treatment of psychiatric disorders and 
earlier detection and treatment of psychiatric illnesses in the general population. Treatment with 
medications for depression, bipolar disorders, schizophrenia and other psychotic illnesses can prevent 
both suicide and attempted suicide. Behavioural therapies have shown encouraging results in reducing 
the repetition of suicide attempts. 
 
The Community’s health policy has covered mental health since 1997 through specific projects and policy 
initiatives(20). The EU 2003-2008 Public Health Programme provides limited resources for action. Further 
related priorities addressed the misuse of drugs and the harm caused by alcohol. Initiatives under the 
Community’s social and employment policy targeted the non-discrimination of people with mental ill 
health, the social inclusion of people with mental disabilities and the prevention of stress at the 
workplace, including: (i) The adoption of directive 2000/78/EC which prohibits inter alia discrimination on 
the ground of disability in the field of employment; (ii) Actions under the European Year for People with 
Disabilities in 2003; and (iii) The adoption of a European Framework Agreement on work-related Stress 
between social partners in 2004. 
 
The Community’s Framework Programme for Research has been and continues to be an important source 
of funding for European research on mental health(21). An example is the “MHEDEA-2000”-project, 
which carried out a European assessment of mental health disability; Information society and media 
policy supported the development of Information and Communication Technology (ICT) -based tools for 
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use in prevention, diagnosis and care; Regional policy supports infrastructure investments in the health 
sector that is beneficial to the regions' structural adjustment; Educational policy addresses mental health 
as part of its policy work (e.g. on key competences for the knowledge society) and through projects; as 
part of the Community’s freedom, justice and security policy, the DAPHNE II programme combats 
violence against children, young people and women. Such violence can cause mental health problems. 
 
However, a comprehensive strategy on mental health, which would link all these activities, does not yet 
exist at Community level. Such a strategy would be helpful in strengthening the coherence and 
effectiveness of current and future initiatives. 
 
A number of policy documents adopted by the Council of Ministers since 1999 , signalled a willingness of 
Member States to use the EU-level for cooperation in the field of mental health. The Council Conclusions 
adopted in June 2005 reinforced this message by inviting Member States to give due attention to the 
implementation of the results of the WHO European Ministerial Conference on Mental Health. The 
Commission was invited to support the implementation. 
 
In 2005, the European Commission launched a Green Paper on 'Promoting the Mental Health of the 
Population' which marked the beginning of an extensive consultation to develop a EU strategy on mental 
health. The document outlined the relevance of mental health for some of the EU's strategic policy 
objectives, proposed the development of a strategy on mental health at Community-level and brought 
forward possible priorities and suggestions. The consultation period ended in May 2006; in December 
2006 the European Commission issued a report on the responses to the Green Paper(22). 
 
In the meantime, European networks of patients’ organizations (e.g. Mental Health Europe, EUFAMI, 
EnterMentalHealth,) have developed programmes which aim at:  
 
• Protection of human rights of people with mental ill health 
• Prevention of mental distress 
• Promotion of positive mental health 
• Achieving a continuous improvement throughout Europe in mental health, the quality of care and 
welfare for people with a mental illness, and the level of support for their family and friends. 

•  Enabling member associations to combine their efforts and act jointly at European level. 
•  Strengthening and assisting the member associations in their efforts to improve health conditions in 
their own areas. 

 
These organizations are advocating the patients’ needs in areas regarding the development of policies 
and programmes; development of best practice; promoting the empowerment of patients and their 
families; the development of training courses for health and social care professionals; combating stigma 
and promoting social inclusion. 
An internet tool (www.implementis.eu) has been developed to help Users, Carers and families touched by 
severe mental illness, NGOs, Healthcare professionals and Government policy makers in finding key facts 
and evidence base, areas for actions, guidance material and best practice examples. 

 
 

5.5.1. Depression, mood/anxiety disorders and suicides 
  
 
5.5.1.1. Introduction 
 
Mood disorders. Mood disorders, especially unipolar depression are quite common. Lifetime prevalence of 
major depression is 13% in Western and Southern EU Member States (Alonso et al, 2004a). Major 
depression is much more common among women; in Europe, prevalence is 9% for adult men and 17% 
for adult women (Alonso et al., 2004a). Depression is more frequent in young age groups (Alonso et al, 
2004a). Major depression is highly co-morbid with other mental disorders such as anxiety disorders 
(Kessler et al 1996) and alcohol misuse (Sullivan et al, 2005), but is also associated with physical chronic 
disease. Negative life-events, especially in childhood and adolescence increase the risk for depression two 
to threefold (Fryers, 2007, Blakely et al, 2003) although there are other congenital and socio-economic 
predispositions for depression. 
 
Depression reduces significantly the quality of life to an extent comparable to the reduction caused by 
serious physical illness (Saarni et al, 2006). In addition, depression causes severe interference with 
normal functions, even more than physical chronic conditions (Ormel et al, 2008).  
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Most the costs for mood disorders are indirect and include loss of productivity due to sickness spells, 
absenteeism and early retirement and also due to increased mortality for suicide. For example in 2004 
the total costs from depression were estimated to be euro 118 bn in EU and EFTA countries (Sobocki et al 
2006). The total costs of depression have doubled in ten years, and most of the increase is due to 
indirect costs (Sobocki et al, 2007).  
 
Undertreatment and underrecognition of depression are common (Lecrubier, 2007). In Europe, only one 
third of those with mood disorders have had a contact with formal health services in the previous year 
(Alonso et al, 2004b). Of these, only about half receive adequate treatment (Alonso et al., 2004b). the 
reasons for undertreatment can be due to stigma associated with mental disorders (Thornicroft 2008), 
health service access hurdles and under-recognition of depression by healthcare professionals (Lecrubier, 
2008). 
 
Anxiety disorders. There are four types of anxiety disorders: Obsessive-compulsive disorders, phobic 
anxiety disorders, other anxiety disorders (e.g. panic disorder and generalised anxiety disorder), and 
reaction to severe stress including adjustment disorders. Anxiety disorders are often co-morbid with 
other anxiety disorders or mood disorders (Kessler, 2007). Anxiety disorders are common; a WHO survey 
including six EU Member States found lifetime prevalence of having any anxiety disorder to vary between 
10-22% and projected lifetime prevalence 13-26% in the participating EU member States (Kessler et al., 
2007). The onset of anxiety symptoms is often in childhood or adolescence, but some anxiety disorders 
have a later onset in adulthood (Kessler et al., 2007). Anxiety disorders are often chronic, even life-long. 
Predisposing factors are both congenital and environmental. Stressful and traumatic life-events as well as 
lack of social support increase the risk of anxiety disorders (Fryers, 2007).  
 
Anxiety disorders cause substantial impairment in social and working life, causing loss of productivity. 
Use of formal health services is low. About one person in four with any anxiety disorder has been 
reported to contact health services (Alonso et al., 2004b). 
 
Psychological distress. Although psychological distress is obviously not a mental disease, its association 
with mood and anxiety disorders is robust. Psychological distress refers to the presence of symptoms of 
depression or anxiety, which do not fulfil the diagnostic criteria for a mental disorder either because they 
are transient or because they are not severe enough. Yet, psychological distress is significant as it is 
common and causes decrease in quality of life and loss of productivity.  
 
Suicide. 90% of completed suicides are associated with mental disorders, especially with mood disorders 
but also with substance misuse (Mann et al., 2005). Major depression is found in 60% of those who 
commit suicide. Several factors interact to place an individual at higher risk of suicide including 
psychiatric conditions, social exclusion at individual (e.g. Blakely et al 2003) and even at community level 
(Berk et al., 2006) and genetic factors (Currier et Mann, 2008). 
 
Across the EU, about 59 000 citizens, 45 000 men and 14 000 women committed suicide in 2006 
(Eurostat). This number is greater than the annual death toll from road accidents of about 50 000 deaths 
(Eurostat). The EU Member States differ from each other considerably in suicide rates. Seven of the 27 
EU Member States are among the global top 15 countries in male suicide rates, and five in female suicide 
rates (WHO, most recent year available as of 2007). Lithuania, Hungary and Latvia have the highest total 
suicide rates (standardised death rate) in the EU.  
 
In most Member States, suicide rates are higher for people over 65 than for the other age groups 
(Eurostat statistics, available from http://epp.eurostat.ec.europa.eu). Still, suicide is an important 
contributor to life years lost because it frequently occurs among young people. In addition, suicide is one 
of the leading causes of death in the 15-35 age group for both sexes. Suicide methods vary from a 
country to another. In general, in Europe hanging, shooting and self-poisoning are the most used suicide 
means (Värnik et al., 2008). 
 
Mental disorders are estimated to be undertreated in as much as 80% of cases of completed suicide. 
Furthermore, one study found over 50 percent of people who committed suicide had had health care 
within the month prior to their death (Luoma et al., 2002). 
 
The economic burden of suicides has a major impact on European competitiveness through premature 
loss of life. One study estimated that economic costs from suicide in Ireland at the beginning of the 
2000s amounted to almost 1% of Gross National Product of the country (Kennelly, 2007).  
 
Non-fatal self-harm. Non-fatal self-harm is associated to an increased risk for future suicidal behaviour 
and completed suicide (e.g. Owens et al, 2002). The incidence of non-fatal self-harm is estimated to be 
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10–40 times more common than that of a completed suicide, especially among women (1:9 for males, 
1:42 for females) (Schmidtke et al, 2004).  

 
 
5.5.1.2. Data sources 
 
 

 
5.5.1.2.1. Registers 
 
There are problems in European-wide comparability and quality of mental health related register data. 
Problems include comparability and validity of prevalence and incidence data when derived from hospital 
discharge registers, not only because coding of diagnoses and coverage of hospitalisation data vary, but 
also because of differences in organising mental health services and in national health information 
systems. Also statistics on mortality due to suicide are not totally reliable as Member States differ in legal 
definition and process for determining suicide rates.   
 
Routinely collected statistics on deaths related to mental health problems or on morbidity based on 
hospital discharge rates do not reflect the reality of population mental health. These statistics contain no 
information on the large numbers of people who suffer from mental health problems but neither die nor 
are hospitalised. Consequently, routine data cannot be used to compare mental health morbidity between 
EU countries. There are also some discrepancies between WHO-HFO and EUROSTAT due to different 
definition of psychiatric beds ( Katschhnig ET AL., 2006). 
 

• WHO databases 
 
The WHO Health for All (HfA) –database includes seven indicators related to mental health. Those 
relevant for mood and anxiety disorders and suicides are presented below accordingly. For more 
information on mental health data in HfA, see also the introductory Section 5.5.1. 
 

Mood and anxiety disorders. There are no specific data in HfA addressing mood or anxiety disorders only. 
HfA includes incidence of mental disorders as total per 100 000 population for newly diagnosed mental 
disorders. These data have been obtained from national routine reporting systems of mental health 
establishments, annual data collections on mental health and from health insurance data. In addition, the 
HfA includes prevalence in %, as a cumulative number of all registered mental patients at the end of a 
calendar year as registered by ICD-9/10. These data has been derived nationally from hospital discharge 
registers and annual data collections on mental health or relevant data sources. The incidence and 
prevalence data are available in HfA for only about one third of the EU Member States. Due to reason 
described above, international comparability of these data is heavily compromised. 
 
Suicide. HfA offers data on age-standardised death rate from suicide and self-inflicted injury per 100 000 
population. Age standardisation delivers death rates which represent what the crude death rate would 
have been if the population had the same age distribution as the European standardised population. The 
HfA data is derived from national causes–of-death statistics. It is available in age groups 0-64 years and 
all ages. The data availability from the 27 European Member States varies according to the year. 
 

• Eurostat 
 
Suicide. Eurostat contains annual information on causes of death, grouped according to the European 
shortlist based on ICD-10, including suicide and intentional self-harm. Suicide data is available for five 
year age cohorts, for both sexes and as a total number and by region. Annual national data are 
presented as absolute numbers, crude death rates and standardised death rates. Data is available in 
principle from 1994 onwards. Most available national data is from late 1990s and beginning of the 2000s. 
National differences are possible due to differences in ICD interpretation regardless of attempts to 
improve and harmonise coding. 
 

• OECD 
 
The Organisation for Economic Co-Operation Development’s OECD Health Data 2008 offers some mental 
health-related data for OECD Member States. These include data on causes of mortality and potential 
years of life lost from external cause, including intentional self-harm.  
 
OECD Health Data 2008 includes also general mental health indicators like mortality and potential years 
of life lost from mental and behavioural disorders, number of psychiatric care beds, long term beds in 
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nursing homes and institutions and consumption and sales of different types of pharmaceuticals. 
However, specific data concerning mood and anxiety disorders cannot be derived from this data.  
 
 
Lastly, it should also be noted that some countries, e.g. Nordic Countries, currently receive information 
on prscribed medicin3es on DDD levels per patient. 
 
 
5.5.1.2.2. Data from population surveys 
 
 

• ESEMeD 
 
The methods of the ESEMeD survey are presented in Chapter 5.5.1. Mental Disorders. The ESEMeD 
output include data on mood and anxiety disorders, substance use disorders and suicidal ideations and 
attempts in six EU Member States. The following areas are covered: prevalence, risk factors, disability, 
health-related quality of life, use of treatment and healthcare services. The survey data were gathered 
during 2001-3. 
 

• The Eurobarometer Surveys 
 
Eurobarometer surveys are presented in detail in Chapter 5.5.1. Mental Disorders. Two Eurobarometer 
surveys have included questions on psychological distress, positive mental health and care-seeking 
behaviour. 
 
The data derived from Eurobarometer surveys have certain strengths and weaknesses. With respect to 
the strengths, the data come from large randomly-selected samples, and use validated instruments used 
in the same way in all countries. However, translation, even when validated, may be an issue especially 
with respect to terms relating to psychological symptoms. Acceptance of mental health problems varies 
between countries and this may influence the frequency of positive answers. The number of non-
participants was relatively high, and the attrition may introduce a bias, even after careful weighting. 
Thus, on European level, comparison of relative risks may be more reliable than comparison of absolute 
prevalence rates. Reports of access to care is influenced by differences between countries in the 
availability of resources as well as in the stigma attached to mental disorders. The Eurobarometer data 
do not include institutionalised patients and do not take into account the most severe mental health 
disorders such as psychotic disorders.  
 

• Other population surveys 
 
Mood and anxiety disorders. 
ESEMeD and the Eurobarometers are the only two multi site surveys using standardised mental health 
instruments that are available at the present time. Nonetheless, some large multi site surveys have 
attempted to take into account mental health or well-being by including questions on psychological 
symptoms: E.g. the HBSC study, a large survey of schoolchildren, and the SHARE study, a collaborative 
European survey on people aged 50 and over in 13 EU Member States. They do not provide morbidity 
data derived from validated mental health scales and interpretation of the data in terms of psychiatric 
diagnoses would be difficult. HBSC and SHARE are presented in more detail in Chapter 5.5.1. Mood 
Disorders. 
 

 
 
5.5.1.3. Data description and analysis 
 
Prevalence, incidence, access to treatment and work days lost in mood and anxiety 
disorders 
 
The ESEMeD study is based on a sample of 21,425 non-institutionalized adults, collected during 2001-3. 
It represents a population of more than 212 million from Belgium, France, Germany, Italy, the 
Netherlands, and Spain. 
 
Lifetime prevalence of any mood disorder was found to be 15% in the ESEMeD countries. Lifetime 
prevalence of any anxiety disorder was 14%. Table 5.5.1.1 presents lifetime and 12 month prevalence 
rates (%) for mood and anxiety disorders as the total in the six ESEMeD countries.  
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Table 5.5.1.1 Lifetime and 12 month prevalence of mood and anxiety disorders in the six ESEMeD 
countries 
  
About one third of those with any mood disorder and one fourth of those with any anxiety disorder had 
contacted a formal health service. About one third of the contacts were to General Practitioners (GP) 
only. 
 
Table 5.5.1.2. Level of care use (%) among those with any mood or anxiety disorder or no mental 
disorder during 12 months, ESEMeD Study.  
 
Anxiety and mood disorders were associated to considerable lost productivity in the 6 ESEMED countries, 
a burden higher than that attributable, for example, to heart diseases and diabetes. 
 
Figure 5.5.1.1. Relative burden of some mental health disorders and no disorder and some somatic 
disease as Work Days Lost (WDL). 
 
About one in three or four suffering from mood and/or anxiety disorders had had suicidal thoughts. 
Lifetime suicide attempts were higher among those with a generalised anxiety disorder.  
 
Table 5.5.1.3. Lifetime suicidal behaviour in some mood and anxiety disorders in the six ESEMeD 
countries 

 
Psychological distress 
 
According to a Eurobarometer study, high psychological distress concerns one person out of five although 
there is variation between countries. Overall, 17% of the subjects interviewed presented a high level of 
psychological distress. This percentage was higher in women (20%) than in men (13%) and increased 
with age. 
 
Table 5.5.1.4. Psychological distress by gender and age  
 
Logistic regression was used in order to control age, gender, marital status, employment status, 
education and rural/urban living and thus compare levels of psychological distress between countries, 
taking Germany as the reference. Three groups of countries could thus be distinguished: 
 
1) those with a lower prevalence of psychological distress than the reference country Germany: the 
Nordic countries and Ireland  
2) those with a similar prevalence of psychological distress to the reference country Germany: France, 
Belgium, Luxemburg, Austria, Great Britain. Spain, Malta, the Czech Republic, Slovenia and Slovakia. 
3) those with a higher prevalence of psychological distress than the reference country Germany : Most 
Mediterranean countries (Italy, Portugal, Greece, Cyprus and Turkey), as well as the Baltic countries 
(Estonia, Lithuania and Latvia) and some Central and Eastern European countries (Romania, Bulgaria, 
Poland, Hungary and Croatia).  
 
Figure 5.5.1.2. Odds ratio (with 95% confidence interval) for a score of MH<55 by country of residence 
 
Logistic regression identified gender, age, marital status, employment status, education, place of 
residence and place of birth as important determinants of psychological distress. 
 
Table 5.5.1.5. Odds Ratio for a score MH5<55 by a number of Variables.  
 
In all countries, psychological distress was more common in women than in men. This was particularly 
the case for Portugal, France and Italy and less so for Denmark, Slovakia and Latvia.  
 
Figure 5.5.1.3. Odds ratio (with 95% confidence interval) for a score MH<55 in women with reference 
to men, by country of residence.  
 
In five countries (Portugal, Rumania, Austria, Netherlands and Poland) young people aged 15 to 24 
presented lower risks than older adults. In four countries (Sweden, Denmark, Great Britain, and 
Netherlands), the oldest age range (≥65 years) have lower risk than younger adults. 
 
Figure 5.5.1.4. Odds ratio (with 95% confidence interval) for a score MH<55 in elderly (65+ year old) 
with reference to 25-64 year old population, by country of residence. 
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Suicides 
 

The mortality rates for suicides and intentional self-harm vary slightly between Eurostat and the WHO 
EURO databases due to differences in presenting the data. 
 
The mortality rate for suicide and intentional self-harm vary considerably between the EU Member States. 
The Eurostat data indicate that the highest mortality rates of suicide and intentional self-harm among the 
Member States is found in Lithuania, Hungary, Latvia and Slovenia. Respectively the lowest rates have 
been observed in Cyprus, Greece, Malta and Italy (Figure 5.5.1.5). 
 
Figure 5.5.1.5. Death due to suicide and intentional self-harm per 100 000 whole population 
(standardized death rate) in 1995 and 2005 in the EU. Source: Eurostat 
 
The annual age adjusted mortality rates due to suicide and self inflicted accidents per 100 000 people by 
country and gender in Europe are presented in Table 5.5.1.6. 
 
Table 5.5.1.6. Annually age adjusted mortality rates due to suicide and self inflicted accidents (per 100 
000 people) by gender in Europe 
 
The stability of inter-country variations over approximately 12 years is given in Table 5.5.1.7. 
 
Table 5.5.1.7. Age adjusted mortality rates and trends due to suicide and self inflicted accidents (per 
100 000) in Europe. 
 
The changes in age-adjusted mortality rates in Belgium, Ireland, Spain, Luxembourg, Malta, Poland, 
Portugal, Romania and Iceland were not significant. The countries that experienced the most impressive 
declines in suicide and self inflicted accidents between the earlier and later time periods were Estonia, 
Latvia and Denmark with a percentage of annual change estimated at -6.1%(P<0.0001), –
5.4%(P<0.0001) and –5.0%(P<0.0001) respectively.  
 
In the 0-14 age group (Table 5.5.1.8) the suicide rates were considerably low and very similar among all 
countries. In the 15-64 age group the lowest suicide rates were found in Greece, Malta and Italy whereas 
the highest ones were in Lithuania, Hungary and Slovenia. In the 65+ age group the highest rates were 
reported in Hungary, Slovenia, Lithuania and Croatia whereas the lowest suicide rates were in Greece, 
United Kingdom and Ireland. 
 
Table 5.5.1.8. Number of deaths (N) and average yearly age adjusted mortality rates (SMR) of the last 
3 available years for suicide and self inflicted accidents per age group and gender in Europe 
 
As regards to the gender, in both 15-64 and 65+ age groups, females in all countries have much lower 
suicide mortality rates compared to men. 
 
Mortality rates for suicide are higher in EU27 for both men and female in Lithuania; for Lithuanian men 
the rate is the highest also at global level, 70 per 100 000 and Lithuanian women have the fourth highest 
rate of mortality for suicide in the world with 14 per 100 000 (WHO statistics).  

 
 
5.5.1.4. Control tools and policies 
 
EU Mental Health Policies  
 
Depression has been acknowledged by the European Council recommendation already in 2001 as a risk 
factor for suicide.  
 
A special report “Actions against depression” was prepared in 2004 by the Commission. The expert group 
identified depression as one of the most serious health problems in Europe in terms of severity of the 
disorder and economic and mental burden. The report recognised depression as a treatable disorder with 
effective interventions available. Under-recognition and low accessibility to treatment were reported to be 
the hurdles in treatment of depression (European Commission, 2004a)  
 
The most recent mental health activity of the Commission was the introduction of the Mental Health Pact 
in June 2008. The focus of the Pact is on five themes, all relevant for mood and anxiety disorders and 
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suicides. These themes are mental health at schools, mental health at workplace, mental health of older 
people, prevention of depression and suicide and combating stigma (European Commission, 2008). The 
next steps of the Commission will be based on both these themes and on the Mental Health Pact. 

 
EU co-funded mental health projects from EU Public Health Programmes concerning 
mental/mood disorders and suicide 
 
The first mental health project co-funded from the EU was conducted in 1997-98. This “Key Concepts” 
project defined and evaluated the central concepts for mental health as well promoted and proposed 
priorities for the EU, which included priority areas of action for mood and anxiety disorders and suicides. 
Thus, several mental health programmes have been co-funded from the EU Public Health Programmes. 
Several have been valuable for the promotion of mental health and prevention of mood and anxiety 
disorders and suicides (European Commission, 2004b): 
 
Mental health projects co-funded by the European Commission Public Health Programmes 

• Contribution to mental health policy 
General programmes targeted to strengthen mental health policies in the EU.  

o Putting Mental Health on the European Agenda (1998-2000). 
o Integrating Mental health promotion Interventions into Countries’ Policies, Practice and 

the Health Care System (2002-4).  
• Promoting mental health throughout the lifespan.  

Different needs and targets throughout lifespan are addressed through  
 these programmes.  

o Mental health promotion for Children up to 6 years of age(1997-99): Early years of life 
have a significant impact on mental health through one’s life. The project developed 
strategies to promote mental health of young children. 

o Supporting Children in Substance Abuse Families (2002-3). 
o Mental health promotion for Adolescents and Young People (2000-1) included also 

interventions for schools. 
o Mental health promotion Strategies for Coping with Anxiety, Depression and Stress 

Related Disorders in Europe (2001-3) targeted people belonging to different age groups, 
children and adolescence, those at working age and older people. 

o Implementation of Mental health promotion and Prevention Policies (2004- ) was 
especially targeted at promotion and prevention of stress, anxiety, depression and suicide 
and related disorders. 

• Ensuring relevant information on mental health 
Reliable and comparable indicators to monitor mental health are necessary to develop strategies 
and policies for mental health promotion, prevention and services. 

o The establishment of a Set of Mental Health Indicators for European Union (1999-2001) 
provided indicators derived from statistical data and population surveys, and consisted of 
indicators of health status, determinants of health and health systems. 

o The European Review of Suicide and Violence Epidemiology (1999-2003), evaluated the 
quality of existing data and epidemiological trends. 

o The Report of the State of Mental Health in the European Union (2002-4), included also 
statistics on deaths from suicide and results from studies carried out in several Member 
States. 

o Mental Health Information and Determinants for the European level (2004-6), provided 
final set of mental health indicators and proposed a system to analyse and report all data. 

 
EU activities other than in the Public Health Field with relevance to mental/mood 
disorders and suicide 
 
Several initiatives under the Community’s social and employment policy have targeted the non 
discrimination of people with mental disorders, the social inclusion of people with mental disabilities, and 
the prevention of stress at workplaces. 
 
 
5.5.1.5. Future developments 
 
In spite of the differences and the increasing activity in the prevention and promotion of mental health in 
many European countries, there are still common challenges which should be addressed by a European 
strategy, referring mainly to the lack of understanding and information on mental health and the 



 115

promotion of inter-sectoral approaches. The European Mental Health Pact offers a base for future actions 
on mental health promotion and prevention of mental disorders. 
 
It is evident that better data should be offered for the development of policy action for mental health. 
High quality and comparable data need to be collected on mental health disorders through the use of 
surveys conducted in the general population using a sound methodology and repeated at regular 
intervals. Mental health surveys should also include measures of psychological distress. Access to care 
should also be monitored. 
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5.5.2. Dementia including Alzheimer’s disease  

 
 
Acronyms 
 
EURODEM European Community Concerted Action on the Epidemiology and 

Prevention of Dementia. 
EuroCoDe European Collaboration on Dementia 
 
 
 
5.5.2.1. Introduction 
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The term “dementia” is used to describe various kinds of brain disorders which all involve the progressive 
damage and death of brain cells. It is not actually a disease but rather a syndrome (a pattern of 
symptoms) which may be caused by an almost infinite number of cerebral and extracerebral diseases. 
Neuro-degenerative diseases and small cerebro-vascular vessel diseases account for most cases of 
dementia (Kurz, 2002). The prevalence of dementia in EU is estimated to be 1.1-1.3%, and is constantly 
increasing. Dementia is an increasing burden for families and European long term care. The risk of 
dementia can be reduced through a healthy lifestyle 
  
Although not limited to old age and not a normal part of the ageing process, dementia is nevertheless 
more common in people over the age of 65. It affects about one person in 20 over 65, one in five over 80 
and one in three over 90. As dementia is more common in older people, delaying the onset of the disease 
by five years would halve the number of people with dementia (Alzheimer Scotland, 2006).  
 
Dementia tends to progress slowly but the structure and chemistry of the brain gradually becomes 
severely disturbed, thereby causing serious cognitive decline. There are over a hundred different kinds of 
dementia and symptoms vary from one type to the next and from one individual to the next. However, 
people with dementia commonly experience difficulties with memory and other cognitive functions such 
as attention, temporal and spatial orientation, language and executive functioning e.g. planning, 
organising, problem solving and judgement. Mood is often affected and there may be physical 
disturbances such as epileptic seizures, gait disturbances and difficulties in swallowing. 
 
These disorders affect the people’s ability to carry out daily life activities such as washing, preparing food 
and getting dressed as well as more complex tasks such as managing personal finances, keeping the 
house in order and making travel arrangements. As these problems worsen, people with dementia 
gradually become dependent on others for varying degrees of assistance to enable them to carry on 
living in their family environments. Full-time residential care may eventually become necessary.  
 
 
5.5.2.2. Data sources 
 
The data presented here is taken from two major studies into the prevalence of dementia in Europe and 
in the world, and our own calculations based on these studies and population statistics obtained from 
EUROSTAT. 
 
The EURODEM study 
 
EURODEM stands for European Community Concerted Action on the Epidemiology and Prevention of 
Dementia.  The EURODEM working group pooled data on the prevalence of moderate to severe dementia 
in several European countries and came up with a set of prevalence rates for men and women in 9 
different age groups (30-59, 60-64, 65-69, 70-74, 75-79, 80-84, 85-89, 90-94 and 95-99).  
 
The study included people who had been diagnosed with dementia and were living at home as well as 
those in institutions, nursing homes and residential care. The countries covered in the study were 
Germany, France, Italy, the Netherlands, Portugal, Spain, Sweden and the United Kingdom. This must be 
borne in mind when using the resulting prevalence rates for other countries where there may be other 
factors affecting prevalence.  
 
It is difficult if not impossible to obtain an accurate estimation of the number of people with dementia as 
many people never receive an actual diagnosis and many are in the early stages and have not yet been 
diagnosed. Moreover, for most forms of dementia, there are three possible kinds of diagnosis, namely 
possible, probable and certain. The latter is only possible on post-mortem examination of the brain. The 
statistics presented here are therefore based on possible and probable diagnoses and hence likely to 
under-estimate the real number of people with dementia. 
 
The Ferri et al study 
 
A second, more recent study was carried out by Ferri et al (2005) on behalf of Alzheimer’s Disease 
International (ADI). For this study, 12 international experts conducted a systematic review of published 
studies on dementia and agreed on prevalence estimates for every World Health Organisation (WHO) 
world region, for men and women combined, in five year age groups from 60 to 84 years and for people 
over 85. A DELPHI consensus method was used. This is a technique which makes it possible to derive 
quantitative estimates through the qualitative assessment of evidence. Where information is scarce, 
experts can make inferences using data from comparable contexts and express opinions free from peer-
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group pressure. Ferri et al analysed the 14 WHO worlds regions but for our calculations, we only used the 
prevalence rates for Western Europe (Region A) and Eastern Europe (Regions B and C)(23).   
 
Apart from the methodological approach adopted by each study, there are differences in the resulting 
prevalence rates. In the EURODEM study, for example, a prevalence rate was calculated for the 30-59 
age group and for men and women separately, whereas in the Ferri et al study, this was not the case. 
Also, the EURODEM study calculated separate prevalence rates per 5 year age groups up to the age of 
99, whereas Ferri et al reported a prevalence rate for people aged 85 and over. Ferri et al separated 
Europe into Western Europe and Eastern Europe, with a further division in Eastern Europe between 
countries with a high death rate and those with a low death rate.  
 
EUROSTAT statistics 
 
Population statistics were extracted from EUROSTAT’s online database. With the exception of those for 
the United Kingdom and Estonia, the statistics were from 2005. Those for the UK and Estonia were from 
2004. Population statistics were obtained for men and women separately from 30 to 99 in five year age 
groups. Once extracted, those for the age groups between 30 and 59 were added together in order to 
have the population aged between 30 and 59. In some cases, population statistics were not available for 
the higher age groups. This was the case for Austria, Germany, Hungary, Ireland, Luxembourg, Malta, 
Portugal, Switzerland, Turkey and the United Kingdom. Consequently, the figures are an underestimation 
of the real number of people with dementia in some countries and in the overall total for Europe.  
 
 
 
5.5.2.3. Data description and analysis 
 
Prevalence 
 
The prevalence rates for the EURODEM and Ferri et al (2005) studies are as follows. The figures 
represent an estimate of the percentage of people within a particular age range suffering from dementia.  
 
Table 5.5.2.1. EURODEM prevalence rates 
 
Table 5.5.2.2. Prevalence rates reported by Ferri et al (2005) 
 
Using these prevalence rates and the population statistics from EUROSTAT, Alzheimer Europe calculated 
the estimated number of people with dementia in each country within Europe and in Iceland, Norway, 
Switzerland and Turkey (Alzheimer Europe, 2006). The results are as follows:  
 
Table 5.5.2.3. The estimated number of people with dementia in selected EUGLOREH countries 
 
The calculations for the 27 member states of the European Union indicate an estimated 5,526,488 to 
6,120,842 people with dementia (depending on which prevalence rates are used). This represents 
between 1.13 and 1.25 percent of the total population of the 27 member states.  

 
Past and future trends  
 
Alzheimer Europe also looked at the development of the number of people with dementia in several 
member states from 1960 to 2005 (Alzheimer Europe, 2006a). Figure 5.5.2.1.1 uses the statistics for 
Finland to show how the number of people with dementia as a percentage of the population has 
increased from 1960 to 2005. This increase is linked to the general ageing of the population.  
 
Figure 5.5.2.1. The number of people with dementia in Finland as a % of the total population 
 
As can be seen from the above graph, in the period from 1960 to 2005, the number of people with 
dementia in Finland more than tripled. As a percentage of the total population, the increase was from 
0.44% to 1.25% (using EURODEM rates). This is currently the same percentage as that calculated for all 
27 member states together.  
 
However, certain countries have lower percentages of people with dementia in their overall populations. 
This is the case for Cyprus, Ireland, Malta, Poland, Romania and Slovakia. In Slovakia, for example, the 
percentage calculated was 0.83. Nevertheless, these countries all follow the same upward trend. 
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Ferri et al (2005) made estimates of future developments based on their prevalence rates and UN 
population estimates and projections. The estimate is of 24 million people with dementia in the world 
today; this number will double every twenty years. Therefore Ferri et al predict that there will be 42 
million people with dementia in 2020 and 81 million by 2040. These predictions are based on the 
presumption that there will not be an effective preventive strategy or cure and no changes in mortality. 
 
The data clearly suggest that the number of people with dementia as a percentage of the overall 
population has been gradually increasing over the last 50 years and that this is likely to continue. 
Alarming as this may already seem, the figures presented in this report are likely to be considerably 
underestimated due to the lack of availability for what concerns reliable statistics for all age groups and 
the under-diagnosis of dementia.  
 
There may be differences in the distribution of different kinds of dementia from one country or region to 
the next. However, the statistics do not differentiate between different kinds of dementia or different 
stages of the disease. This is a drawback to existing studies as such information would be of great 
importance to policy makers responsible for organising the provision of services.  
 
For this reason, Alzheimer Europe decided to address this precise issue. In the framework of the 
EuroCoDe project, the project partners of Alzheimer Europe are currently carrying out a meta-analysis of 
existing prevalence studies in whole Europe, including the new Member States, in order to devise new 
consensual prevalence rates for dementia. A database will also be compiled of all European 
epidemiological studies in this field to-date. They will be classified by research methodology, disease 
type, age range, date and geographical location etc. This work, which will be carried out in collaboration 
with a group of European experts, is expected to be finalised by the end of 2008 (Results to be added 
here when available) (Alzheimer Europe, 2007).  
 
 
5.5.2.4. Risk factors 
 
A tremendous amount of research has and is being carried out in order to identify factors which might 
cause or protect against dementia (in particular Alzheimer’s disease and vascular dementia). A number of 
risk factors and possible protective factors have emerged from such research. Some, such as food, 
physical activity and mental stimulation, can be changed as they are a matter of lifestyle. Others, such as 
age, gender and genetics cannot. Moreover, it is likely that a combination of factors may be beneficial 
such as a healthy diet, regular moderate exercise, social contact and mental stimulation. Certain factors, 
such as alcohol intake and cigarette smoking, have been found to both increase the risk of but also 
protect against dementia (Haan and Wallace, 2004). Whilst a low level of education and/or a manual 
occupation have been associated with an increased risk of developing dementia, it is difficult to 
disentangle other social factors which are associated with them (Godfrey et al, 2005). It is becoming 
increasingly clear that certain possible protective factors, such as healthy eating, exercise, avoiding being 
overweight and limiting alcohol intake, may also contribute towards the prevention of other conditions 
and diseases such as cancer and cardio-vascular diseases (British Heart Foundation, 2008; EPHA, 2007) 
 
In the framework of Alzheimer Europe’s EuroCoDe project, a working group led by Professor Lutz Frölich 
is in the process of writing a descriptive review of risk factors for dementia based on meta-analyses and 
is developing an inventory of recommendations for a healthy lifestyle to prevent dementia. This will be 
finalised by the end of 2008 (Alzheimer Europe, 2007).  
 
 
5.5.2.5. Control and policy tools 
 
As the number of people reaching old age gradually increases, so does the number of people with 
dementia. Governments are therefore obliged to look for solutions to finance long-term care. In some 
countries (e.g. Luxembourg and Germany), there is a separate obligatory insurance for long-term care. 
In Austria, too, people may be entitled to a long-term care allowance. In other countries, long-term care 
is covered within the framework of the healthcare system and/or through social welfare services. In some 
countries, social support for people with dementia is provided in the context of care for the elderly on the 
basis of legislation which stipulates that elderly people should, as far as possible, be able to live 
independent autonomous lives in their own homes if that is what they wish (e.g. Iceland). Younger 
people with dementia would not be covered by such measures but may be covered by provisions linked to 
disability. In countries where the emphasis is on relatives providing care (e.g. in Greece and Romania), 
there is very little state support for people with dementia. Alzheimer Europe is currently carrying out a 
survey(24) amongst Alzheimer associations to assess the level of support provided to people with 
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dementia and their carers in the member states of the European Union as well as in Norway, Iceland, 
Switzerland and Turkey. The results will be available in December 2008. 
 
The Council of Europe has nominated a NGO Health Grouping working group on “Prevention”. Prevention 
is also being taken up by certain insurance companies offering positive incentives for a healthier lifestyle 
and even commercial companies producing food products are emphasising healthy lifestyles and some 
are experiencing increased sales of their “healthier products”. For what concerns dementia, national 
Alzheimer associations have produced detailed information on risk reduction and one of the working 
groups of the afore-mentioned EuroCoDe project will issue guidelines in 2008 on how to reduce the risk 
of developing dementia.  
 
Early diagnosis and appropriate treatment is needed in order to ensure that people with dementia can 
continue living in their own homes or family environment in an autonomous manner for as long as 
possible. Earlier diagnosis would raise the recorded number of people with dementia. On one hand, this 
could be seen as leading to higher costs for health care and support services, but on the other hand, 
institutionalisation could be reduced which would save costs as long-term residential care is usually more 
expensive than maintaining a person at home. This is hardly surprising when one considers that about 
86% of people with Alzheimer’s disease are cared for at home by a close relative. In some countries, 
carers are supported in their task by allowances and by services and support provided to the person with 
dementia, but in some countries, support from the government is virtually inexistent and relatives may 
even be legally obliged to care for their elderly dependent relatives. 
 
In 2007, Alzheimer Europe received funding from DG Sanco under its Public Health Framework 
Programme for a 3 year project entitled “European Collaboration on Dementia – EuroCoDe” (Alzheimer 
Europe, 2007). This led to the creation of a network consisting of key actors in the field of dementia and 
a number of established pan-European organisations. These individuals and organisations are now 
working together on a number of issues such as the development of consensual prevalence rates, 
guidelines on diagnosis, treatment and psycho-social interventions, risk factors and risk 
reduction/prevention strategies and an analysis of the socio-economic cost of Alzheimer’s disease. 
 
In 1996 and 1998, the European Parliament dedicated two resolutions(25) to Alzheimer’s disease in which 
it stressed the public health implications of an ageing population and the increase in numbers of people 
affected by Alzheimer’s disease and other forms of dementia. Unfortunately, the call for action of the 
European Parliament expressed in these two resolutions has largely gone unanswered. Furthermore, 
specific funding for Alzheimer’s disease projects has since been discontinued.  
 
Primary Prevention 
Primary preventive measures include reducing exposure to factors which might cause dementia with the 
aim of reducing the incidence of dementia (Cooper, 2002). Certain possible risk factors such as age, 
gender or genetic vulnerability or abnormalities cannot be directly influenced. Measures can nevertheless 
be taken to reduce exposure to risk factors which can be influenced and which further increase the risk of 
developing dementia in people with the non-modifiable risk factors. Useful primary prevention measures, 
which could also cover factors which have a buffering effect, might for example include improved 
information about diet, strategies to reduce vascular risk factors and public campaigns to encourage 
people to be more socially and physically active etc. Further research needs to be carried out to 
investigate other possible factors which might put people at risk or have a buffering effect as evidence is 
often conflicting and inconclusive (Godfrey et al, 2005).  

 
Secondary Prevention 
Early diagnosis and access to effective treatments falls into the category of secondary prevention. 
Combined in some cases with an advance directive, this gives people with dementia the chance to sort 
out their personal and financial matters and to live in an autonomous manner for a longer time. However, 
for many people with dementia, a time comes when they need assistance making decisions. At this time, 
a legal guardian may be appointed. As people have the right to live and work in other member states of 
the European Union, situations are likely to arise whereby a person with dementia under guardianship 
moves to another EU country where the law covering guardianship is different. Alzheimer Europe and its 
member organisations therefore call on European countries to ratify the Hague Convention of 13 January 
2000 on the International Protection of Adults which regulates the recognition of national guardianship 
measures in host countries. Three member states must ratify the Hague Convention before it can enter 
into force and so far, only Germany and Scotland (as part of the United Kingdom but limited to the 
territory of Scotland should the Convention ever enter into force) have ratified it (Bundesministerium der 
Justiz, 2007). Switzerland, the Netherlands and France have signed but not ratified the convention. 
 
Tertiary Prevention 



 121

The aim of tertiary prevention is to try to limit disability and dependency which tend to occur as a result 
of dementia, and to try to maintain quality of life. Measures must also be taken to prevent isolation and 
social withdrawal not only of the person with dementia but also of the carer so as to avoid further 
cognitive decline and even depression.  
 
As it is likely that family carers will continue to play a key role in caring for people with dementia, 
Alzheimer associations will continue to fight for appropriate support and official recognition of their 
status. Their rights must also be protected, not only the right to receive support, but also their pension 
rights, their rights to special leave to care for the person with dementia throughout the process and in 
the last stages and their right to have a regular break from caring (through the provision of respite care).  
 
Lastly, as Europe’s population continues to age and governments are faced with the prospect of higher 
costs for healthcare, it is likely that new systems need to be introduced to finance long-term care and 
measures introduced to reduce costs. This has already been seen in Germany and Luxembourg with the 
introduction of the long-term care insurance but also more recently in France where President Sarkozy 
recently pledged to add a charge of 50 cents to the price of every pack of medicine to finance a national 
programme to improve the diagnosis and treatment of Alzheimer’s disease and boost research into the 
condition.  
 
 
5.5.2.6. Future developments 
 
September 2007 saw the launch of the Paris Declaration, which was signed in Paris during the 
centenary celebration of the discovery of Alzheimer’s disease (Alzheimer Europe, 2007a). The declaration 
embodies the priorities of the Alzheimer movement to address dementia and Alzheimer’s disease in an 
optimal manner. The Paris Declaration lists the political priorities endorsed by Alzheimer Europe member 
organisations and calls on national and European policy makers to consider these recommendations and 
act swiftly to make them become a reality by: 
 
• Ensuring the European health strategy guarantees quality and safe access to currently available 

treatments, efficient health services, prevention and early diagnosis, awareness campaigns; 
• Addressing the health inequalities across Europe and improving the level of care; 
• Addressing the huge information deficit regarding Alzheimer’s disease; 
• As a follow-up to the Paris declaration, the European Alzheimer’s Alliance was set up in order to 

bring together Members of the European Parliament committed to supporting Alzheimer Europe and 
its members in making dementia a public health priority in Europe (European Parliament, 1996).  
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5.5.3. OTHER DISEASES 
 
 
Acronyms 
 

CGD  Corticobasal Ganglionic Degeneration 
EBC  European Brain Council 
GP General practitioner 
HY Hoehn & Yahr scale 
ILSA  Italian Longitudinal Study on Ageing 
MSA  Multiple System Atrophy 
PD Parkinson’s disease 
PSP  Progressive Supranuclear Palsy 
SMR Standardized Mortality Ratio 
 
 
5.5.3.1. Eating Disorders 
 
 
5.5.3.1.1. Introduction 
 
Eating disorders are a serious and complex problem as defined by the World Health Organization (WHO) 
that stated : “[…] eating disorders are now seen in developing as well as developed countries and may 
even manifest themselves in the face of apparent starvation. It is believed that a contribution in the rise 
of eating disorders is the exposure to Western media and its influence on desirable body characteristics” 
(WHO, 2003).  
Eating disorders such as anorexia and bulimia occupying during adolescence and early adulthood are 
characterised by an unhealthy relationship with food, abnormal weight loss, difficulties in controlling the 
weight, and abnormal attitudes (Berkman et al, 2007). An anorectic or bulimic person experiences 
herself/himself as fat. Normally, people have between 15 and 18 percent body fat, but not less than 10 
percent body fat as it is significant for eating disordered persons (National Centre for Eating Disorders, 
2008). Eating disorders are more common in adolescents and females (Levey, 2006). Levey (2006) notes 
that more than 90% of sick people are female; nonetheless, 10% of cases occur in male. Both anorexia 
and bulimia begin mostly in adolescence in the age of 13 to 18; however, several cases appear in 
childhood as well as in adulthood (Levey, 2006).  
Anorexia as “appetite loss of nervous origins” shows beside an avoidance of highly-caloric food, self-
induced vomiting, drug abuse and excessive exercise a mortality rate of 5,6% per decade (Misra et al, 
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2004; Gupta, 1995). Anorexia is a psychological illness that has an impact on mental and physical health, 
and is therefore classified in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 
(DSMR-IV) which uses clusters of symptoms to diagnose anorexia. A person is sick, if the body weight is 
less than 85% of the expected weight. Diseased people are afraid to gain weight or becoming fat, they 
have additionally a wrong body image as well as amenorrhoea (The Cleveland Clinic Foundation, 2003a).  
Bulimia has a similar description in the DSMR-IV classification. People with bulimia pass through episodes 
of binge eating and assume themselves to be obese. Additionally, they need compensatory strategies to 
cope their problems, and their self-evaluation is over influenced by body shape and weight. Finally, ill 
people do not exclusively suffer from disturbance during episodes of anorexia (The Cleveland Clinic 
Foundation, 2003b).  
 
 
5.5.3.1.2. Data sources  
 
 
Qualitative methods for measuring eating disorders 
 
Qualitative studies with a small sample size allow a well-grounded insight into a person or a group of 
persons, but forbid conclusions on population level. Several population groups can be used as sample 
group (students in high school or college, or athletes), and researches have to decide which group is the 
best to identify those with an eating disorder (Alexander and Rigby, in press). Mostly, qualitative studies 
are cross-sectional studies and therefore are not able to identify time trends and changes over time. 
Several measurement methods survey qualitative data, in doing so the Eating Disorder Examination 
Questionnaire (EDE-Q) is one example. The EDE-Q is a self-report questionnaire which is widely instituted 
in psychiatry and behavioural science to appreciate key attitudes as well as behavioural features (Luce et 
al, 2008). Finally, qualitative data and qualitative measurement methods do not allow representative 
conclusions about prevalence and incidence.     
 
Literature reviews 
 
It is difficult to measure incidence and prevalence. One method, which is able to provide a satisfying data 
basis, is a systematic review of literature that can base on medline and/or other accessible national or 
international published data source or reference list of articles (Berkman et al, 2007; Hoek and van 
Hoeken, 2003).  
 
Reviewed articles and studies by Hoek and van Hoeken (2003) for several Western and northern 
European countries (Sweden, United Kingdom, Scotland and Wales, Switzerland, Netherlands) emphasise 
the upward trend in incidence of anorexia since the 1950s, whereas the highest and linear increase 
among 15-24-year-old females was noticed from 1935 to 1989  
 
It should be emphasised that the evidence level for reviewed studies is predominantly moderate and 
barely sufficient yet (Berkman et al, 2007). Alexander and Rigby (in press) noticed data inconsistencies 
among research studies and surveys concerning generalisation, research design, sample size, and a 
different use of measurement methods. Therefore, data resulted from literature reviews should be 
carefully used to compare data and the state-of-art between countries.    
 
Quantitative measurement 
 
On national level, limited data are mostly available from hospital registers and practitioners. Hospital 
registers and information from practitioners, however, consist of data for persons with a diagnosed eating 
disorder and do not provide information (prevalence and incidence) about the whole risk group 
(Alexander and Rigby, in press). Because of it, these data sources are unlikely to indicate the complete 
prevalence and incidence of eating disorders. Some national data are surveyed in certain European 
countries, but a European Union-wide data analysis and comparison of data is currently not available. In 
that fact, there is really a paucity of data on national as well as at European/international level 
(Alexander et al, in press). 
 
HBSC (Health Behaviour in School Aged Children) and is a cross-national research study carried out by 
the WHO Regional Office for Europe and was realised for the sixth time in 2001/2002 (WHO, 2004). A lot 
of European Union (EU) Member States, non-EU Member States as well as the USA and Canada 
participated (Finland, Norway, Austria, Belgium (French), Hungary, Israel, Scotland, Spain, Sweden, 
Switzerland, Wales, Denmark, Canada, Latvia, Poland, Belgium (Flemish), Czech Republic, Estonia, 
France, Germany, Greenland, Lithuania, Russia, Slovak Republic, England, Greece, Portugal, Republic of 
Ireland, USA, Macedonia, Netherlands, Italy, Croatia, Malta, Slovenia and Ukraine). 
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The more recent project “Challenges and Findings in Measuring the Behavioural Determinants of Obesity in Children in Europe; Volume 2: Available Health 
Information on Behavioural Determinants of Obesity in Children in Europe” written by Alexander et al (in press) deals with eating disorders and therefore 
collected data in participated European countries. The overview in table 5.5.3.1.2.1 illustrates the limited number of data, surveys and treatments being 
available. It becomes obvious that in some countries data were measured within national surveys, whereas for other countries data do not exist allowing 
statements about prevalence and incidence of anorexia and bulimia. The European project provides information about anorexia and bulimia for various 
countries including 23 EU and non-EU countries (Austria, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 
Italy, Liechtenstein, Lithuania, Luxembourg, Macedonia, The Netherlands, Norway, Poland, Romania, Slovenia, Sweden and Turkey). The EU27 Member 
States as well as EU Candidate States (Croatia, Macedonia, Turkey) and Norway participated in the project.  
 
Table 5.5.3.1.1 Overview of data availability in Europe 
 
 

 

Country / Measure 
Availability of data item? 
 
          Yes                    No 

Comments 

Austria  X 

In Austria there are no representative epidemiological studies which inform 
about frequencies of Bulimia and Anorexia Nervosa. Austrian health statistics 
which inform about eating disorders are limited to the rate of stationary 
hospitalisation. However, estimates are available (for example, within the eating 
disorder campaign of the office of Vienna’s Commissioner for Women’s Health). 

Bulgaria  X  

Croatia  X 
There is no national study on bulimia and anorexia nervosa but some data are 
available in the frame of systematic preventive health examinations of school 
children and unpublished data from the National Health Survey. 

Cyprus  X   

Czech Republic X  

Mental anorexia is recorded by pediatricians with respect to the region where the 
pediatricians practicing, not according to the place of residence of the patient. 
Two age categories are observed 0 to 14 years and 15 to 19 years. The source 
of this information is recorded in the so-called "Report of the pediatrician".  

Denmark  X   

Estonia  X 
There are no representative data about prevalence of Bulimia and Anorexia 
Nervosa. Health care providers report treatment attendance data (number of 
children for both diagnoses separately in age group 0-14). 
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Finland  X   

France  X   

Germany  X 
There are no representative data about the prevalence of Bulimia and Anorexia 
Nervosa available so far. Results of regional or clinical studies are partly very 
different regarding the sampling design and the use of diagnostic instruments.  

Greece  X 
National statistics are not available. The Center for Health and Prevention in 
Adolescence and the 1st Pediatrics Clinic of the University of Athens has some 
data on anorexia and bulimia   

Italy X  
National epidemiologic data on anorexia and bulimia are available at the “ABA” 
(Anorexia and bulimia association) 

Liechtenstein  X   

Lithuania  X 

In Lithuania national statistics on Bulimia and Anorexia Nervosa are not 
available. There are no representative epidemiological studies about prevalence 
of eating disorders. However, some data are available in Health Insurance 
Centre (treatment attendance data) and in specialized Center for Eating 
Disorders in Vilnius (www.valgymosutrikimai.lt) 

Luxembourg  X   

Macedonia  X   

The Netherlands  X 
Several centres and universities perform research in the field of eating disorders. 
For example, the NIVEL institute performs research on the incidence and 
prevalence of eating disorders in the practice of general practitioners.   

Poland  X 

In Poland there are not any reliable epidemiological data concerning prevalence 
of bulimia and anorexia nervosa. However there are data related to the 
hospitalization dynamics in patients with eating disorders, territorial diversity 
and its determinants.  

Romania X  At national level data about the general morbidity and mortality for nutrition 
endocrines and metabolic diseases and mental disorders are collected. The data 
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collection starts from county level; the data are generally presented in published 
Yearly Statistical Book. 

Slovenia  X 
In Slovenia there exist no extra national study on bulimia and anorexia nervosa 
but some data are available in the frame of systematic preventive health 
examinations of school children.  

Sweden  X   

Turkey  X   

 
Table 5.5.3.1.2.1: Available data about anorexia and bulimia in European countries 
(taken from: Alexander, Rigby, Frazzica, Sjöström, Hillger, Neumann, Kirch : Challenges and Findings in Measuring the Behavioural Determinants of Obesity in Children in 
Europe; Volume 2: Available Health Information on Behavioural Determinants of Obesity in Children in Europe) 
 
A third European study titled Healthy Lifestyle in Europe by Nutrition in Adolescence (HELENA started in 2005, ends in 2008) aims at understanding and 
enhancing nutritional and lifestyle habits of adolescents in Europe, and tries to get a better identification of adolescents at risk of eating disorders (Austrian 
Council Presidency, 2008). The expected results shall illustrate dietary habits/nutritional status, the amount of physical activity as well as the prevalence of 
particular high priority health problems of European adolescents between 13 and 16 years of age (3000 adolescents). Findings are assessed through cross-
sectional studies accomplished in different countries (10 EU Member States: Austria, Belgium, France, Germany, Greece, Hungary, Italy, Spain, Sweden, 
and United Kingdom). Furthermore, a Lifestyle Education Programme will be developed and tested improving eating and lifestyle habits of this subpopulation 
group, and last but not least a number of healthy foods will be developed and marketing strategies will be identified. However, results are not published yet 
(De Henauw et al, 2007).     
 
 
 
5.5.3.1.3. Data description and analysis 
 
Reviewed articles and studies by Hoek and van Hoeken (2003) for several Western and northern European countries (Sweden, United Kingdom, Scotland 
and Wales, Switzerland, Netherlands) emphasise the upward trend in the incidence of anorexia since the 1950s, whereas the highest and linear increase 
among 15-24-year-old females was noticed from 1935 to 1989. Also the incidence rate among 10-14-year-old females has risen since the 1950s although, 
the incidence rate for women and men older than 25 remains low (Hoek and van Hoeken, 2003). An average prevalence rate of 0.3% for young females in 
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Western Europe and the United States was noticed. The prevalence rate for bulimia is 1% for 15-24-year-
old females. 0.1% of young men are bulimic although the number is rising (Hoek and van Hoeken, 2003). 
Time trends in incidence reveal that bulimia affects 30 per 100.000 females, whereby the incidence rate 
has remained relatively constant until 1990 (Hoek and van Hoeken, 2003). Hoek and van Hoeken (2003) 
reported a significant and threshold increase in bulimia for 10-39-year-old women during 1988-1993. The 
highest risk group (i.e., 20–24-year-old females) shows an incidence rate of 81,1 per 100.000 (Hoek and 
van Hoeken, 2003).  

The HBSC (Health Behaviour in School Aged Children) survey showed that 22% of boys and 
38% of girls are dissatisfied with their body (adolescents with overweight are included). 
Additionally, 36% of girls and 22% of boys feel dissatisfied with their weight. Girls’ 
dissatisfaction increases with age: 28% for 11-year-olds, 37% for 13-year-olds and 42% for 
15-year-olds. 18% of girls diet or control their weight and the number of girls increases with 
age: from 12% for 11-year-olds to 23% for 15-year-olds. Adolescents show gender 
differences in dissatisfaction with body weight, dieting and weight control, with a higher level 
for girls (18%) than for boys (8%). Again, dissatisfaction increases with age: 12% for 11-
year-olds, 23% for 15-year-olds. The correlation between dissatisfaction with body size and 
dieting and weight control behaviour is not clear, because the results estimate that 18% of 
girls control their weight but 36% feel dissatisfied with their weight. Once again, the level 
increases with age (WHO, 2004).  

Berkman et al (2007) reviewed various surveys, which were published from 1980 to 2005 and explain the 
results for some European countries (Sweden, United Kingdom, Germany, Norway and Denmark). Thus, 
data from 62 articles (out of 32 separate studies) were reviewed. The review analysed indicators such as 
mortality (death, suicide), diagnostic, personality disorders, biomarkers, substance abuse and eating-
related outcomes for men and women separately and represents an overview on the availability of data 
as well as about lack of data. From this survey, it appears that several studies were follow-up 
measurements of 5 or 10 years allowing conclusions about changes in incidence, prevalence and 
progress. With this regard, a prospective cohort study with a 5 year follow-up for Goteborg shows that 
50% of anorectic persons recovered.  
 
 
5.5.3.1.4. Risk factors and vulnerable population groups 
 
Eating disorders are rare in population and affect particularly adolescents and young women (Gupta, 
1995). Young girls and boys follow the social-cultural trend to be thin. Children, adolescents and early 
adults are a particularly vulnerable subpopulation group, because they are easy to influence. Especially 
during puberty, adolescents try to find their place in society and community. Instead of circulating 
reliable information about eating, body weight and weight loss, various magazines and television 
programmes frequently promote too small body weight and thinness and demonstrate how to lose weight 
and body fat.  
The likelihood of an individual eating disorder depends on risk factors as well as on individual resources 
(Berkman et al, 2007). Social pressure to be thin, fitter and look aesthetically better are critically 
important risk factors influencing personal health and may contribute to fall ill. Eating disorders are not 
only influenced by social factors; actually anorexia and bulimia are caused by several conditions including 
psychological factors, interpersonal factors, social factors as well as biological factors. In other words, 
eating disorders are caused by an environment where it is easy to become anorectic or bulimic (NEDA, 
2004): 
• Psychological factors: low self-esteem, feelings of inadequacy or lack of control in life, depression, 
anxiety, anger, or loneliness; 

• Interpersonal factors: trouble with family and personal relationships, difficulty in expressing emotions 
and feelings, being teased or ridiculed, physical or sexual abuse; 

• Social Factors: cultural pressure that glorify “thinness” and the “perfect body”; and 
• Biological factors: chemicals in the brain that control hunger, appetite, and digestion; genetic factor. 
 
As a result, ill people commonly experience difficulties which they try to cope with extreme dieting, 
physical activity, drug abuse (laxatives, diuretics, enemas or other medications) and self-induced 
vomiting to gain control over events and emotions; thereby, unhealthy behaviour may cause diseases 
such as osteoporosis, osteoarthritis, orthopaedic injuries and stress fractures, ruptured oesophagus, high 
blood pressure, type 2 diabetes, menstrual dysfunction, amenorrhea and potential infertility (Gupta, 
1995). Therefore, an early diagnosis and the access to treatments are necessary to enable adolescents to 
have a normal and well-ordered life and development. 
The influence of media and internet in adolescence (pro-eating disorder websites and professional 
websites) has been highlighted as a possible source of information on diet and weight loss (Harper et al, 
2008). Websites publishing well-grounded and professional information are helpful; however, adolescents 
dissatisfied with their body tend to pick up information on websites promoting eating disorders. 
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Generally, pro-eating disorder websites may affect body image and eating disturbance more negatively 
than professional websites (Harper et al, 2008). This emphasises the need for more professional 
websites.  
 
5.5.3.1.5. Control tools and policies 
 
The WHO Regional Office for Europe implemented a strategy for health in childhood and adolescence for 
36 Member States in the WHO European Region. The strategy aims at assisting the States in formulating 
policies and programmes. The WHO Regional Office for Europe points out main factors to guarantee a 
successful implementation of policy and intervention (WHO, 2005):  

• provide accurate and reliable information; 
• policy without implementation is meaningless; 
• involve children in designing and implementing programmes and policies; 
• develop clear and ambiguous policy goals and programme objectives; 
• integrate educational approach in a wide set of initiatives using full set of policy instruments 

available to decision-makers; 
• imply important health sector, coordinate work across ministries; and 
• take into account culture, attitudes and beliefs of children; 

 
 
5.5.3.1.6. Future developments 
 
Due to the fact that eating disorders are an increasing problem in Western and European countries, 
actions and initiatives are absolutely essential. In this regard, the beginning of implementation strategies 
is a task of utmost importance for national and international public health and policy. In most cases, 
actions and programmes concern mental health and do not focus on eating disorders. National and 
international school nutrition policy as well as implementiable programmes shall take into account the 
current research, theories and practice. Furthermore, policy makers should regularly review the 
effectiveness of programmes and activities, in order to guarantee that programmes and activities follow 
specified guidelines.  
Further efforts are needed to regularly update data regarding eating disorders. Routinely analysed data 
are of particular importance, as they can identify time trends and changes over time. Longitudinal studies 
and population statistics give well-grounded information on prevalence, incidence and progress of 
anorexia and bulimia. Routinely analysed data are essential for policy making and actions, whilst study 
results should strongly influence the political work at national and international level.  
Effective prevention is beneficial in reducing the number of eating disorders and therefore needs to be 
integrated in people’s life in order to influence lifestyle and also promote healthy life as well as lifestyle 
changes. It is well-known that primary and secondary prevention are cost-saving and in the interest of all 
of us, particularly of families and children. Prevention can be named as a strategy with long-term benefits 
for individuals, health systems and society. For example, nutrition education programmes as much as 
school-based intervention and prevention activities play an important role in promoting healthy lifelong 
eating and in informing parents, educators, health care providers, children and adolescents about: what 
are eating disorders, how to prevent and medicate anorexia and bulimia. Therefore, governments are 
obliged to look for support and should also fund and coordinate education prevention programmes.  
Parents themselves play an important role in eating disorder prevention. They should take into account 
certain behavioural rules: prohibit teasing about body shape and size; emphasize fitness; praise children 
for who they are; encourage healthy eating; don’t forbid certain foods; make mealtime pleasant; get help 
when appropriate; if a child is bound and determined to diet, get a physician involved to supervise the 
effort; promote physical activity; talk to your children about the normal body changes expected at 
puberty; inoculate kids against media manipulation (Anorexia Nervosa and Related Eating Disorders Inc, 
2005). 
In the future, the European Commission should support activities to measure disordered eating in Europe 
and should, moreover, implement a comparable health monitoring system at European Union level. We 
must bear in mind that national and international health monitoring systems and health promotion 
systems are of utmost importance.  
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Fourth Edition 
ECED European Council on Eating Disorders 
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EU European Union 
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HBSC Health Behaviour in School Aged Children 
HELENA Healthy Lifestyle in Europe by Nutrition in Adolescence 
WHO World Health Organization 
WHO Regional Office for Europe World Health Organization Regional Office for Europe 
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5.5.3.2. Schizophrenia and disorders of the schizophrenia spectrum 

 

 
5.5.3.2.1. Introduction 

 

Schizophrenia (ICD-10/F20) is a relapsing mental disorder frequently leading to severe disability with 
disease onset usually in early adulthood. The clinical picture includes a range of distinctive symptoms 
such as delusions, hallucinations, behavioural dysfunction and cognitive deficits as for instance  
disorganized thinking. Disorders of the schizophrenia spectrum are coded F21-F29.  

Schizophrenia is a long-lasting disorder with an early start, and thus a major contributor to DALYs 
(Disability Adjusted Life Years) and YLDs (Years Lived with Disability). People with schizophrenia 
spectrum disorders have a high level of excess mortality due to treatable physical disorders. There is a 
huge gap between the need for treatment of schizophrenia and access or utilization of treatment which is 
connected with the stigma related to schizophrenia. 

Prevalence and Incidence 

According to a systematic review (Saha et al, 2005) of prevalence data evaluated in 188 epidemiological 
studies the median point prevalence was 4.6 per 1000, period prevalence 3.3 per 1000, lifetime 
prevalence 4.0 per 1000 and lifetime morbid risk 7.2 per 1000, respectively. Based on combined 
estimates there was no significant gender difference, as well as no effect of urban, rural, and mixed 
habitation area. However, the prevalence was significantly increased for migrants compared to native-
born individuals (ratio 1.84), and lower in the least developed countries. Although there was the long-
term persistent belief that schizophrenia occurs in about 1% of the population, independent of gender 
(with the exception of an earlier age of first onset in males) and place of living and that it remains stable 
over time, there is new evidence of a substantial difference between the incidence in male and female 
populations (male:female ratio = 1.4); moreover, not only migrants but also people born in urban areas 
show a higher incidence. The data on fluctuation across time are controversial and demand further 
evaluation (McGrath, 2006).  

According to the fact sheet of the WHO Mental Health Report, 7 per 1000 suffer from schizophrenia in the 
WHO European Region (WHO, 2001a). With regards to the population of the EU27 countries (495 128 
529 inhabitants, status on February 22, 2008) the calculated prevalence of schizophrenia should be 3 465 
899 (http://epp.eurostat.ec.europa.eu). Since relapses are frequent, schizophrenia is associated with 
repeated hospital stays and accounts for a remarkable percentage of all permanently disabled people 
especially in younger ages, and an increased death rate from natural and unnatural causes (premature 
deaths). About 10 percent of affected people commit suicide. Thus, suicide accounts for 28% of the 
excess mortality and is the largest single cause contributing to the increased death rate. The other main 
causes of mortality are due to the high psychiatric and somatic co-morbidity (predominantly addiction 
and the metabolic syndrome) (Brown et al, 1997; Saha et al, 2007).  

Aetiology – Symptoms – Course of disease 

The aetiology is only partly elucidated. There is evidence for a multi-factorial pathogenesis including 
genetic deviations and functional disturbances of the brain. Therefore, and due to the multitude of clinical 
disease course types, one should rather speak of the “group of schizophrenias” instead of 
“schizophrenia”. The first onset of this disorder occurs predominantly in late adolescence and early 
adulthood preceded by a prodromal period of up to 5 years characterized by unspecific symptoms. The 
course of the disease is quite variable; about one quarter of the patients exhibits only one acute 
schizophrenic episode, an additional third shows a chronic progressive course, the majority has recurrent 
acute episodes (relapses) typically characterized by exacerbation of psychosis and need of 
rehospitalisation, and with more or less residual symptoms in the phases between the recurrent acute 
episodes (Marneros et al, 1991). This can lead to significant impairment in psychosocial functioning, in 
particular in maintaining social contacts and functioning in the workplace.  

Treatment and treatment gaps 

During the past decades, there have been significant advances in the treatment of schizophrenia. 
Medications (antipsychotics) improve symptoms, while structured psychosocial treatments allow a 
remarkable fraction of severely ill people to live successfully in the community and improve their social 
functioning. Unfortunately, a significant percentage of people with schizophrenia are not receiving 
appropriate care according to evidence based knowledge (Lehman et al, 1998). According to calculated 
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estimates based on the lifetime prevalence rate, the service utilization rates as reported in community-
based psychiatric epidemiology studies, and the population size aged > 15 , the regional treatment gap 
(median untreated rate = remaining untreated or not adequately treated although effective treatments 
exist) for schizophrenia and non-affective psychosis accounts for 32.2% world wide, of which 17.8% in 
the WHO European Region (Kohn et al, 2004). Evidence indicates that there is considerably more unmet 
need for psychotherapeutic than pharmacological treatments (Lehman et al, 2003). Apart from the 
inadequacy or unavailability of treatment, people with schizophrenia sometimes do not get the help 
needed because they do not seek it, fearing the stigma associated with mental illness and especially with 
schizophrenia (Wrigley et al, 2005). The quality of psychiatric care differs between European countries. 
Institutional care still dominates in the European Region; in a quarter of the EU countries recently 
studied, community based mental health services were not provided (WHO, 2005b) 

Burden of disease 

Compared to other psychiatric disorders the greatest amount of expenditures of the health care system is 
due to schizophrenia which affords relatively long stays in hospital during the acute episode and frequent 
re-hospitalisation. The economic burden caused by schizophrenia exceeds the direct treatment costs due 
to remarkable unemployment rates and disability pensions, as well as increased reliance on social care 
and welfare support (Andlin-Sobocki et al, 2005). 

Schizophrenia belongs to the ten leading causes of disability adjusted life years for the 15 to 44  age 
group, and it ranks third on the list of leading causes of years lived with disability (WHO, 2001b). 

 

 
5.5.3.2.2. Data Sources 
 
There are no comprehensive national or European data available focusing on the prevalence and 
incidence of schizophrenia as a single diagnosis. Available data summarize prevalence and incidence rates 
for mental disorders as a whole. The calculated estimates for schizophrenia in the majority of 
epidemiological studies are based on a consistent morbidity risk over the life span of 1% of the 
population.  
 
In  most studies incidence rates are based on data of first admission to or first contact with psychiatric 
services of patients with the diagnosis of schizophrenia; patients not receiving specialized psychiatric care 
(none at all or treated by general practitioners) are only included in few studies. With regard to lacking 
national registries for psychiatric disorders in most of the European countries, the first admission data 
may underestimate the need for care in schizophrenia and the burden of the disease. In addition – even 
in times of international classification systems – the divergent criteria used to identify persons with 
schizophrenia may still be an important source of variation in incidence and prevalence data (Lange et al, 
2002). A certain degree of reluctance in diagnosing schizophrenia – especially in non-psychiatric services 
– with respect to the stigmatizing label of this diagnosis, as well as an unknown percentage of individuals 
remaining undiagnosed and untreated may further influence the reliability of incidence rates. The 
renaming of “Schizophrenia” to “Integration Disorder” in Japan led to an increased rate of diagnosis 
(Sato, 2006). 
 
The data concerning morbidity rates (European Hospital Morbidity Database HMDB) with respect to 
hospital admissions due to ICD-10/F20, i.e. the chapter including schizophrenia, are not complete for all 
EU25/EU27 countries, not even the EU15.  Although most WHO-data are based on diagnosis according to 
ICD10 classification (the majority of data is derived from the year 2005), data from countries like France 
and Germany are classified according to ISHMT (International shortlist for hospital morbidity tabulation). 
The WHO data cover more European countries but also not all of the EU27countries (Estonia, Greece, 
Malta, and Sweden are missing). It summarizes, however, the ICD-10 diagnoses F20 – F29 based on 
different diagnostic classification levels. Data provided by EUROSTAT on discharges, admission rates and 
lengths of hospital stays show deviations from the data published by the WHO which we are not able to 
explain. All available data do not take into account the differences in the national healthcare systems. 
Hence, the broad range of days in hospital for example may in part be the consequence of the differences 
between European mental health care systems.  
 
Statistics based only on hospital morbidity data yet underestimate the actual prevalence of schizophrenia 
since about 80% of patients are treated in settings outside the hospital. 
 
Data on the outpatient sector and on rehabilitation are not covered in the European databases. With 
regard to the trend towards community based care, the lack of respective data means a relevant gap of 
information on the care of patients with schizophrenia. 
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Inter-country comparison data on mortality for selected causes of death are not even available for all 
EU15 countries. WHO mortality rates are available for schizophrenia (ICD-10/F20). They are listed in the 
European Detailed Mortality Database (DMDE) but are not differentiated according to natural and 
unnatural deaths, and no definition is given for a death “caused” by schizophrenia. Other data sources 
like EUROSTAT do not provide data restricted to schizophrenia (ICD-10/F20) but focus on an even 
broader diagnostic groups of psychiatric disorders. In general, the quality of cause-of-death information 
is questionable since the accuracy of national statistics, as well as the coding quality, are inconsistent. 
Schizophrenia itself is no fatal disease although it is associated with an increased mortality mainly caused 
by co-morbid disorders and suicide (Saha et al, 2007). Databases on suicides do not allow for relating the 
deaths to underlying conditions like schizophrenia. Therefore, these mortality data have to be interpreted 
with care.  
 
The main group of substances applied for treating schizophrenia and relapse prevention are 
antipsychotics. In general there are little accurate comparative data on prescribing patterns and 
respective prescription data do not reflect the actual use in patients with schizophrenia since these drugs 
are applied also to treat other disorders, and limited data are available on antipsychotic medication 
applied during hospital stays.  
 
WHO-data on the intensity of use of pharmaceuticals are principally based on defined daily doses or DDD, 
and a comparative standard is emerging based on DDD per 1000 inhabitants per day. Compilation, 
publication and coverage across Europe is however patchy. Another data source is IMS Health, a 
commercial organization monitoring prescriptions in order to deliver marketing information for the 
pharmaceutical industry. The IMS-data document standard dosage units (SU) that are not directly 
convertible into DDD. With regard to the spectrum of the use of antipsychotics (not limited to 
schizophrenia) numbers should be regarded as indicative, detailed interpretation would be subject of 
many qualifications. Prescription data from Germany from the 12-months period between July 2002 and 
June 2003 substantiate that only 30% of the antipsychotics were prescribed to treat patients with 
schizophrenia (IMS 2003). 
 
 
Health indicators usually used have limited relevance for psychiatric conditions or at least do not reflect 
the complex aspects of the disease burden. Hence the data presented are supplemented by data from the 
literature. 
 
Unless otherwise noted, the source of data is the European Health for all Database (HFA-DB) of the WHO 
Regional Office for Europe. Other data and information are referenced accordingly. 
 
 
 
5.5.3.2.3. Data description and analysis 

 

Data usually representing the burden of disease are death rates due to the diagnosis of interest, hospital 
admission rates as indicators for prevalence - as well as information on the length of hospital stays and 
on disability adjusted life-years (DALYs). In addition, we report information on co-morbidity and the 
stigma associated with schizophrenia, on treatment gaps and costs to cover at least the main aspects of 
the schizophrenia burden. 

Prevalence and Incidence 

Figure 5.5.3.2.1. Estimated prevalence of psychotic disorders in EUGLOREH Countries. 

The likelihood that individuals experience an onset of schizophrenia during their lifetime is about seven 
per 1 000 people. The latest available most comprehensive review on prevalence data identified a median 
point prevalence of 4.6 per 1 000, 3.3 for period prevalence, 4.0 for lifetime prevalence and 7.2 for 
lifetime morbidity risk (Saha et al, 2005). These findings are reported equally in the 2001 WHO report 
and the 1996 Burden of disease study – although not congruent with estimates usually reported in 
textbooks - and e.g. in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) where the value noted for lifetime prevalence is 0.5 to 1.0%.  

Worldwide, between 16 and 42 per 100 000 population experience a new onset of schizophrenia per 
year; thus the incidence rate is 0.016 to 0.042% with a broad variation across studies and countries 
(WHO, 1997). Recent international literature emphasises the need for research on long-term neglected 
country or cultural specific differences in prevalence and in certain incidence figures (gender, migrants, 
urbanicity). Hence, detailed data are not yet available. Factors that may influence the prevalence, such 
as recovery, suicide or other forms of early mortality, also need to be re-evaluated. In this context, the 



 134

definition of recovery versus persistence of the disease and how these factors can be operationalised, 
also need to be addressed. 

Incidence data are usually estimates based on first treatment/admission data due to the diagnosis of 
interest. These estimates have to be interpreted with care taking into account the treatment gap, the 
evidence for coding bias and the lack of psychiatric case registries in most of the European countries.. 
Efforts to optimize delivery of data and establish a more reliable database are very important in order to 
create a firm basis for decisions and strategies regarding mental health policy. 

Mortality 

The crude F20-death rates per 100 000 inhabitants would allow a comparison between European 
countries. Available data from the European Detailed Mortality Database show very high rates in Hungary 
and especially in Finland, while for Finnish women schizophrenia seems to be more often a fatal 
diagnosis. In order to further evaluate regional differences, we looked for the absolute number of deaths 
in selected countries with respect to age categories. These data show a peak in the 30 – 34 age group 
and again between 45 and 49 years of age with a continuous increase from 54 years on in Hungary, while 
in France the first peak is at 40 to 44 with a plateau at 50 to 59. As already mentioned above, mortality 
data seem to be quite questionable but these examples might illustrate the problem of missing reliable 
data although there is evidence for a substantially increased death rate of people suffering from 
schizophrenia. 

There is a substantial difference between reported death rates in statistics and expected mortality rates 
according to literature. 

The projected mortality rates for schizophrenia according to the updated estimates of the Global burden 
of disease study (Mathers and Loncar, 2006) describe a positive trend in the years to come. This is in 
contrast with the increasing schizophrenia-attributed mortality rates stated in literature (Saha, 2007). 

People with schizophrenia are at an increased mortality risk compared to the general community and 
have a lower life expectancy. Despite improvements in drug therapy and in mental health services, this 
mortality gap has even worsened during recent decades as demonstrated in a recently published 
systematic review. Based on population-based studies reporting primary data on deaths, the 
standardized mortality ratio (SMR) for people with schizophrenia was elevated by a factor of 2.5 (median 
value). Suicide was associated with the highest SMR of 12.86. The authors found that the SMRs for all-
cause mortality had significantly increased over time (Saha et al, 2007). A recent epidemiological study 
in Sweden evaluated that the higher mortality rate (23.0% vs. 11.2%) was mainly the result of injuries 
from accidents and poisonings and cardiovascular disease. Mortality due to cardiovascular disease was 
more pronounced in middle age (Fors et al, 2007). 

Thus, mortality increasing factors such as lifestyle issues – reduced physical activity, increased rate of 
smoking, etc. –, the high rate of cardiovascular and metabolic co-morbidities and the high percentage of 
co-morbid addictive disorders should all be addressed in future programmes to reduce the mortality of 
people with schizophrenia.  

In addition, the metabolic side-effects of some of the second generation antipsychotics have to be re-
examined in order to identify their contribution to the mortality rate (Saha, 2007). 

The mortality data attributed to the group of schizophrenias as reported in the WHO statistics need 
further clarification. The cause of death assignment does not allow differentiation according to natural 
and unnatural deaths. Death rates caused by schizophrenia vary widely between countries and this 
cannot only be due to differences in psychiatric care, actually it is more likely that they express 
differences in the cause of deaths assignment.  

Lifetime suicide rates for schizophrenia of 10% are widely cited. More recently, published estimates of 
lifetime suicide prevalence in schizophrenia are contradictory: While Palmer et al quote “that 4.9% of 
schizophrenics will commit suicide during their lifetime, usually near illness onset” (Palmer et al, 2005), a 
comparison of suicide rates from the pre-community care era and in the years 1994 – 1998 (based on 
cohorts of the North West Wales historical database) performed by Healy and co-workers found a 
significant increase in the more recent years possibly mediated by deinstitutionalization and other factors 
(Healy et al, 2006).  

Currently available statistical suicide data - if not based on psychiatric registries -do not provide 
information on underlying illnesses. Thus, there are no reliable data on suicides in the context of 
schizophrenia.  

All these factors underline the need of evaluating detailed mortality data with a more distinct cause of 
deaths assignment. 

In addition, there is a need to identify drugs that may have favourable effects on suicidality.  
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Hospital-Morbidity 

Admission rates according to EDMD show some extremely different values for certain countries, which 
cannot be due to higher incidence or prevalence rates in these countries. Some countries are missing in 
figure 5.5.3.3.2 due to lacking ICD-10 documentation. Even if discharge dates were taken into account, 
there would be no considerable differences. This points to the necessity of a more consistent data 
collection and documentation. 

Figure 5.5.3.2.2. Inter-country comparison of hospital age standardized in-patient admission rates per 
1000; Main diagnosis: Schizophrenia ICD-10 codes: F20. 

Figure 5.5.3.2.3. Admission rates trend over time  

The trend over time of admission rates reflects the tendency of deinstitutionalization, 
although in some countries the rate still remains high. 

Figure 5.5.3.2.4. Average length of stay - trend over time 

Available data on inter-country comparisons of hospital in-patient admission rates, average length of stay 
and number of day-cases vary widely. In addition, data coded according to ICD-10/F20 are only available 
for a very limited number of EU-countries. Considering in-patients per 1,000 populations (see Figure 
5.5.3.3.2), the value reported from Finland of about 20.506 is more than 100 fold higher than the value 
reported for Norway (0.0164). On the other hand, data from the Nordic Medical Statistical Committee 
(NOMESCO, 2007) indicate that there is no substantial difference in discharge rates from psychiatric 
hospitals between Finland and Norway. Although in some cases variations like this might in part be due 
to differences in the mental health care systems, the extent of variation is due to differences in the 
national health information systems and deficiencies in international health information systems.  

Not even accurate hospital morbidity data alone provide a comprehensive picture of the complex aspects 
of schizophrenia and their impact on the individual and on society. It is indispensable to supplement 
morbidity databases with data on outpatient care. 

Disability adjusted life-years 

In 2005, neuropsychiatric conditions were the second most frequent cause of disability adjusted life years 
(DALYs) in the WHO European Region according to the Global Burden of Disease estimates, amounting to 
one fifth of DALYs due to health conditions (WHO, 2007). In terms of years lived with disability (YLD), the 
portion is even higher – i.e. more than two fifths. According to the most recent data, neuropsychiatric 
conditions now rank first in most European countries. With regards to single neuropsychiatric conditions, 
four of the top 15 contributors to DALYs in Europe are neuropsychiatric disorders (depression in third 
place, alcohol use disorders sixth rank, self inflicted injuries eleventh, and dementia fourteenth). In terms 
of YLDs, schizophrenia is ranking 11th and accounts for 2.3% of the years lived with disability (unipolar 
depressive disorder ranks 1st and accounts for 13.7% of YLDs, followed by alcohol use disorder 
accounting for 6.2% YLDs).  

Table 5.5.3.2.1. DALYs due to schizophrenia 

DALY rates for schizophrenia are especially important since the first onset occurs predominantly in young 
ages, the time when education is ongoing or the person starts a professional career. This is reflected by 
the high schizophrenia DALY rates estimated from data of 2002 for the year 2005: In the WHO European 
Region the 15 – 29 age group has the highest values of schizophrenia-associated DALYs – 616544 for 
males and 579006 for females (Mathers et al, 2006).  

Deficits in social abilities often lead to restrictions or even incapability to participate in the work life. 
Therefore, schizophrenia carries with it massive human and economic disability costs. Substantially 
reducing these impairments in social functioning is one of the major challenges of new therapeutic 
strategies and the development of innovative drugs. 

The social situation – living and performance of social roles – is an important outcome measure for 
people with schizophrenia. Longitudinal research has shown that antipsychotics effectively prevent 
relapses. But this is not necessarily linked to an improvement of the social situation. What really matters 
is how people live, if they are able to establish social relationships, to live with a partner etc. Therefore, 
social outcome should be given more prominence in research and practice (Priebe, 2007). The 
importance of social outcome is also reflected in the quality of life assessment which differs significantly 
between physicians and patients.  

There is also a need to develop strategies to prevent disability including the development of new drugs, 
since prevention will hopefully be far more successful than attempts to rehabilitate individuals after a 
long and debilitating disease course.  

Co-morbidity 
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People with schizophrenia are significantly more likely to have one or more co-morbid physical or 
psychiatric conditions compared to controls. Co-morbidity has been shown to be an indicator for a more 
severe disease course and poorer outcome. Physical co-morbidity accounts for 60% of premature deaths 
not related to suicide. According to a recent review of the literature on physical illness and schizophrenia, 
people with schizophrenia have a higher prevalence of HIV infections and hepatitis, osteoporosis, altered 
pain sensitivity, sexual dysfunction, obstetric complications, cardiovascular diseases, overweight, 
diabetes, dental problems, and polydipsia than the general population (Leucht et al, 2007). 

Available statistics do not cover this important aspect of morbidity. 

Table 5.5.3.2.2. Prevalence and adjusted odds ratios for main medical conditions in women and men 
with schizophrenia compared to controls. 

Schizophrenia is associated to co-morbid physical and psychiatric illnesses. With respect to psychiatric 
diseases, depression and addiction have the most important impact on prognosis. About 50% of the 
patients with schizophrenia are addicted to alcohol, nicotine or cannabis (Regier et al, 1990). Compared 
to typical community prevalence rates (25-30%), the rate of nicotine addicts is three times higher (88%; 
Punnoose and Belgamwar 2006). 

The treatment of people with co-morbid addictive disease is a great challenge for therapists, since these 
patients experience frequent relapses, show poor treatment compliance and are difficult to be treated in a 
setting tailored to treat people suffering from psychosis. On the other hand, conventional therapeutic 
settings for detoxification are not adequate for people with schizophrenia. In addition, substance abuse is 
associated with consecutive somatic diseases of the cardiovascular system (due to the use of nicotine) or 
the liver (due to alcohol consumption). The underlying causes for this coincidence have not been fully 
elucidated. 

With regards to physical co-morbidities, the greatest amount of available data is on diabetes and the 
metabolic syndrome. The diabetes prevalence is shown to be about 15% in patients with schizophrenia as 
compared to 2 – 3% in the general population. In the family history of people with schizophrenia there is 
evidence of an increased frequency of diabetes which may suggest a common pathomechanism (Prince et 
al, 2007). In addition, people affected by schizophrenia show a much stronger tendency to be obese, i.e. 
a 1.5 to 4 times increased rate compared to community rates (Coodin, 2001; Silverstone, 1988). 
Adiposity again represents an important risk factor to develop the metabolic syndrome. Although some 
second generation antipsychotics are associated with metabolic side effects (Engl et al, 2006) the 
increased rate in people affected by schizophrenia cannot be exclusively attributed to these substances 
since abnormalities of glucose regulation were noticed in people with schizophrenia before the use of 
antipsychotic medication (Holt et al, 2005). 

A great deal of co-morbid diseases remains undiagnosed and often inadequately treated. When taking 
into account the great impact of co-morbidity on outcome, one must be aware that the disease burden 
due to schizophrenia is underestimated. 

Evidence based treatment of schizophrenia and treatment gaps. 

Treatment options 

The state of the art of the treatment of schizophrenia comprises psycho-pharmacotherapy, 
psychotherapy and psycho-social therapy. While nearly all people with schizophrenia need antipsychotics 
not only during the acute episode but also for long-term relapse prevention, many will benefit from 
psychotherapy, while the majority needs to be supported through psycho-social interventions. 

A recently published meta-analysis on the efficacy of psychotherapy for patients with schizophrenia 
(Pitschel-Walz and Bäuml, 2007) demonstrated beneficial effects for psycho-education, family 
intervention and cognitive behavioural therapy. For other treatment approaches, the authors found 
positive trends in efficacy, but due to a paucity of well-controlled randomized studies, a final conclusion 
could not be drawn. 

Psychotic episodes have a devastating impact with respect to morbidity, cost, suffering, and function. 
Besides optimizing the treatment of patients with schizophrenia, an important issue is represented by 
early identification and intervention with the goal of preventing morbidity and disability. There is often a 
long time lag after the onset of symptoms and before schizophrenia is diagnosed and appropriate 
treatment installed (Häfner et al, 2004). During that time, dire psychosocial consequences of the disease 
may develop. Besides, delayed treatment is more likely to be associated to compulsory admission to 
psychiatric hospitals. Therefore, there is an urgent need to identify people at increased risk and to 
establish optimal intervention measures. 

Prodromal state and prevention 

People even in an initial prodromal state are already suffering from mental changes, including sub-
psychotic symptoms, developing cognitive deficits, decreasing subjective quality of life, substantial loss of 
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occupational and social functioning. Their risk for development of full-blown psychosis is markedly 
increased (Häfner and Maurer, 2006). 

Effective intervention strategies are needed for both, treatment of prodromal syndromes and prevention 
of psychosis. Based on the limited available data there seems to be evidence that intervention during this 
phase of the disease is apt to reduce the incidence of first onset of psychosis and can lead to the 
improvement of symptoms as well as social adjustment. Yet the limited data - although promising - do 
not allow final conclusions on the preventive effects of such interventions. More conservative opinions 
concerning early detection and intervention question the validity of prediction criteria and the benefit of 
early intervention, especially with regards to the underestimated possibility of spontaneous remission of 
symptoms (Bottlender, 2006). 

Although a number of prodromal treatment programmes have been initiated around the world, three 
early programmes have generated most of the intervention findings to date: Personal Assessment and 
Crisis Evaluation (PACE) in Australia, and the Prevention through Risk Identification, Management, and 
Education (PRIME) and Recognition and Prevention (RAP) programmes in the USA. In some European 
Countries parallel to the establishment of Early Recognition Centres and respective programmes, the 
European Prediction of Psychosis Study (EPOS) was also initiated. This is the first European prospective 
trans-national field study of the prodrome and moderating risk/resilience factors of psychosis. As 
different health systems provide different structures of care, prevention programmes will only be 
successfully implemented and sustained system-wide if they can be adapted to the system’s special 
opportunities and needs. EPOS will provide a sound database for a future evidence-based prevention of 
psychosis. (Klosterkötter et al, 2005; Klosterkötter, 2007).  

The gap between need and utilization 

According to the 2001 WHO Report, between 36% and 45% of the 6.6 million people in the WHO 
European Region (7 per 1000) affected by schizophrenia are estimated to be untreated. This may be due 
to several reasons: lack or misallocation of resources, non-adherence to or inadequate application of 
guidelines, as well as neglection of certain therapeutic options, non-compliance, etc..  

According to a literature review on the treatment gap in mental health care, European data on this topic 
is limited. Community-based epidemiological surveys on service utilization of adults at age 15 and older 
covering schizophrenia are available only from Finland, the Netherlands and the UK. The prevalence 
period for help seeking in these surveys was 12 months (Kohn et al, 2004). 

The percentage difference between the number of people needing treatment for schizophrenia and the 
number of people receiving treatment calculated on service utilization rates in these surveys, population 
size, and prevalence rates was as follows:  

Mini survey    Finland   14.3% 

NEMESIS     Netherlands  53.3% 

ONS     United Kingdom 15.0% 

OPCS       United Kingdom 18.0% 

 

According to the examination of the extent of the treatment gap in mental health care (people remaining 
untreated although effective treatments exist), the median treatment gap for schizophrenia (including 
other non affective-psychoses) was 32.2% (Kohn et al, 2004) worldwide; selected data of studies from 
Western Europe note 17.8%, while estimates in the WHO Report for Europe 2001 were much higher, 
namely 36% to 45%. This implies that far too many people with schizophrenia do not receive timely and 
adequate treatment. This may lead to an increased burden of the disease due to more severe courses of 
schizophrenia resulting in increased disability rates. 

The efficacy-effectiveness gap 

Advances in the understanding of schizophrenia and in its treatment have led to the availability of a more 
complex armamentarium of interventions to be applied on an individual basis. Yet the expansion of 
knowledge is not adequately translated into practice, thus leading to an “efficacy-effectiveness gap” 
which is supposed to be the comprehensive description of the gap between what researchers know and 
what is done in routine care, what psychiatrists do and how well it works (Spollen, 2003).  

Domains reflecting this gap are the prescribing practice, the provision of psycho-social treatments in 
routine care, the standard of guidelines, the degree of adherence to these recommendations and 
patient’s compliance. 

For a multitude of reasons, the routine clinical care of schizophrenia is far behind the current evidence. 
Closing this gap is essential if people with schizophrenia are to benefit from advances achieved in 
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treatment and basic research. Reasons for this gap might be lack of knowledge, the fact that translation 
from research into practice is difficult because of differences between the specific circumstances in 
structured research settings and routine care (patient population, artificial circumstances, resources 
available, staff knowledge, interventions to enhance compliance, etc.), non-compliance, difficulties in 
implementing guidelines where available, and lack of resources. Thus , various strategies are required to 
close the gap. 

Unmet needs in psycho-pharmacotherapy and psychosocial interventions 

Although there is plenty of evidence that the treatment of schizophrenia should be based on three 
therapeutic columns – antipsychotic medication, psychotherapy and sociotherapy (Pitschel-Walz, 2007; 
Vauth, 2006,; Glynn, 2003; Pilling et al, 2002) – with a varying focus during the course of the disease – 
practice does not necessarily reflect this approved strategy (Demyttenaere, 2004; Middelboe, 2001). 

While pharmacological treatments are extensively studied, there is much to be learned in the everyday 
use of these treatments, because the study population is usually not representative of routine clinical 
samples (strict exclusion criteria and study duration limited to some weeks). Thus, clinical trials provide 
tendencies of efficacy in certain patient groups but give little to no information about individual variability 
and its effect on treatment. Therefore, there is a need for intervention trials that reflect every day 
practice, such as CATIE, CUtLASS or EUFEST. 

Prescription antipsychotics vary widely in European countries. Finland has by far the highest level of 
antipsychotic prescriptions per head of population; Germany displaying the next highest use of this drug 
class (Knapp et al, 2007). According to NOMESCO figures, the DDD sales of antipsychotics in Finland is 
50% higher than in Sweden, whereas no IMS-data from Sweden were available. Regarding the 
prescription of atypical antipsychotics Finland is in the lead, too, while in the UK mostly typical 
antipsychotics are prescribed, and little to no atypicals. Prevalence estimates on schizophrenia for Finland 
are contradictory; some findings suggest higher rates compared to many other countries (e.g. Hovatta et 
al, 1997); more recent evidence suggests a decline in prevalence (e.g. Suvisaari et al, 1999), but even 
higher estimates cannot account for the extremely unusual high usage of antipsychotics and are probably 
related to use of antipsychotics for other indications than schizophrenia. Thus, the reasons for this 
difference should be further evaluated. The United Kingdom has a very low usage of antipsychotics 
compared to other EU countries. 

With regards to the second generation of antipsychotics – “atypical neuroleptics” – the prescribing 
practice also shows significant differences across European countries. According to IMS-health-data 
(Intercontinental Marketing Services) based on the 1st quarter of 2004, second generation antipsychotics 
account for 50% in Great Britain, 43% in Spain, 41% in Finland, 37% in Italy, 35% in Denmark, 34% in 
Hungary, 26% in Germany, 23% in France, 16% in Czech Republic, and 15% in Poland (Fricke and Pirck, 
2004). Differences in usage of second generation antipsychotic drugs recommended by international 
guidelines may in part be due to health insurance policies but are probably indicators for the gap between 
guideline evidence and practice. However, in the EU 15 countries there is a consistently increasing trend 
over time (years 1993 – 2002) in prescribing atypicals (Knapp et al, 2007) (Figure 5.5.3.3.5). 

Figure 5.5.3.2.5: Prescription of antipsychotics in the year 2002.  

The gap between evidence and implementation as well as utilization is especially big for psychosocial 
treatments. Although there are indications that a number of patients with schizophrenia receive some 
kind of individual counselling, it is doubtful that many of these therapists are using research-proven 
models. It is thus indispensable to evaluate barriers of implementation for this kind of interventions and 
to develop strategies to implement them successfully. 

Obviously, there is a widespread practice of focusing on drug therapy and neglecting psychosocial 
interventions (Lehman and Steinwachs, 2003). The latter is in part reflected in the missing of respective 
recommendations in guidelines (Table 5.5.3.2.3). 

Table 5.5.3.2.3. Psychosocial interventions reflected in European guidelines 

Non-compliance 

Another key factor responsible for a treatment gap is the non-compliance of people with schizophrenia 
and their frequent non-adherence to medication. Median non-compliance rates are 50%, thus being 
similar to other mental illnesses and somatic diseases. The rates vary widely depending on the 
therapeutic setting, the kind of application of the medication, the assessment methods and the duration 
of the evaluation; 24 - 88% (Lacro et al, 2002). According to the most recent data evaluated within the 
EUFEST trial, treatment discontinuation over 12 months in patients with first-episode schizophrenia was 
significantly greater in patients given a low dose of haloperidol than in those assigned to treatment with 
second-generation antipsychotic drugs (Kahn et al, 2008). Non-compliance does not necessarily mean 
“not taking the prescribed medication”, it can also mean “Changing the dosage or the medication 
regimen”; about 30% behave like this. The lack of illness acceptance and insight into the necessity of 
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treatment leads to discontinuation of medication intake with often serious consequences (Byerly et al, 
2007). A substantial proportion of relapse is supposed to be due to non-adherence. 

Deficits of guidelines and their implementation 

Although there are quite a few excellent guidelines on schizophrenia treatment, most of them do not 
meet current quality standards as assessed by the AGREE (Appraisal Guideline Research and Evaluation 
Europe) instrument, a rating scale to assess the quality of reporting and of the guideline development 
process (Leucht et al, 2006; Gaebel et al, 2005; AGREE Collaboration, 2003) – see table 5.5.3.2.4.  

Table 5.5.3.2.4. European practice guidelines and their AGREE score 

Guidelines are intended to be a synopsis of evidence based knowledge about schizophrenia treatment and 
to provide an algorithm to help clinicians proceed through the various options in an organized and 
rational way in order to identify the optimal strategy for the individual patient. 

Lack and misallocation of resources 

The WHO-Atlas on Mental Health delivers an overview on resources of care available in the EU member 
states and respective deficits.  

Table 5.5.3.2.5. Mental health service in Europe 

Not only the lack of resources but also their misallocation may lead to a treatment gap as demonstrated 
in the WHO-initiated World Mental Health Surveys (WHO, 2004), which were linked to the European 
Study on Epidemiology of Mental Disorders (ESEMeD) (Demyttenaere et al, 2004). The authors concluded 
that the findings on unmet needs for treatment among serious cases were not merely a result of limited 
resources but also of the misallocation of these resources. Although schizophrenia was not explicitly in 
the focus of this evaluation, the findings might to a certain degree be also valid for schizophrenia. 

Adequate numbers of specialized personnel for mental health services are an important resource of a 
good mental health system. On average, the situation in the WHO European Region is much better than 
in other regions of the world, but the significant variations between countries arouses concern: the 
numbers of psychiatrists ranges from 1.8 to 25, of psychiatric nurses from 3 to 104, of psychologists 
from 0.1 to 96 per 100 000 population (WHO, 2005c). This is also true with regards to community-based 
care. 

The 2001 World Health Report on Mental Health strongly favours the benefits of community-based care 
delivered close to home and recommends the proper use of a range of services. Several European 
countries have been leaders in the movement towards effective community-based care. This may be 
reflected in the fact that Europe has a lower proportion of psychiatric beds in general hospitals (10%) 
than the world average (16%). However, it may also indicate that many European countries continue to 
rely on large mental hospitals to provide care for people with the most severe psychiatric disorders. 

The extent and quality of mental health care in European countries is characterized by a great degree of 
variability as highlighted by the current data from the WHO Atlas on mental health resources in the world 
(WHO, 2001b): 

“One third of the European countries do not have specified mental health policies. More than two fifths of 
them do not have mental health programmes. One fifth does not have a therapeutic drug policy or an 
essential drug list. One fifth of countries has not made the three essential psychotropic drugs – an 
antidepressant, an antipsychotic and an antiepileptic – available in primary care. About a tenth does not 
have mental health legislation”. 

These deficits may in part be the consequence of the limited allocation of the national health budgets to 
mental disorders: Although mental disorders represent 20% of the disease burden, only 5.7% of the 
budget is allocated to mental health care. Research is necessary to find out if health expenditures reflect 
quality of care. However, insufficient treatment is not merely a result of limited resources but also of the 
misallocation of these resources as demonstrated by the findings of the European Study on Epidemiology 
of Mental Disorders (ESEMeD) providing information on countries such as Belgium, France, Germany, 
Italy, The Netherlands, Spain and Ukraine (WHO, 2004). While the need for treatment in cases of severe 
disorders was not met, many people with subthreshold disorders were treated. A Nordic study on people 
with schizophrenia living in the community found that, in general, patients reported a need for help from 
services clearly exceeding the actual amount of help received. The highest proportion for unmet needs 
was related to social and interpersonal functioning (Middelboe et al, 2001) 

Stigma and discrimination 

People affected with schizophrenia do not only suffer from psychotic, cognitive or affective symptoms but 
to a large extent from stigmatization and discrimination. Presumably, the reluctant help seeking 
behaviour when first symptoms emerge and the delayed treatment even after onset of the first acute 
psychotic episode are due to the stigma associated to the diagnosis of schizophrenia. An international 
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example for this problem is the Japanese experience with renaming schizophrenia (Sato, 2006). A pilot 
study recently published in Italy (Buizza et al, 2007) evaluated four dimensions of stigma in 428 concrete 
cases of stigmatization reported by six focus groups (three with people with schizophrenia and three with 
patients’ relatives) (Figure 5.5.3.3.6). Internalized stigma is related to low self-esteem, hopelessness, 
and reduced social contacts (Lysaker et al, 2007) – factors associated with a chronic course of disease. 

Figure 5.5.3.2.6. Experiences of stigma in Italy 

The stigma attached to mental illness is the main obstacle to the provision of care (Sartorius, 2007). 
Stigma marks those who are ill, their families across generations, institutions that provide treatment, 
psychotropic drugs and mental health workers. Furthermore, stigma leads to discrimination in the 
provision of services for physical illness in those who are mentally ill (Fang and Rizzo, 2007). 

Schizophrenia especially is associated with a heavy burden of stigmatization because of psychotic 
symptoms. The main prejudices are that people with schizophrenia are dangerous and that their 
behaviour is unpredictable. 

Research in stigma has also evaluated self-stigmatization in people afflicted by mental disorders: More 
than 60% abandon from having close personal relationships and from applying for employment, more 
than 70% resign from doing or looking for something else that is important to them, and nearly 80% 
believe they should better not talk about their diagnosis (Baumann et al, 2007). 

As stated in the EU Green Paper for Mental Health, fighting stigma is one of the main challenges and 
most urgent tasks in the process of optimizing the situation of mentally ill people and improving mental 
health care. An evaluation of the effects of the interventions according to the German WPA Program 
against stigma and discrimination because of schizophrenia provided limited evidence for the efficacy. 
The authors concluded that further research is needed to separate direct effects from more general 
influences on social distance (Gaebel et al, 2005). 

Direct and indirect costs of schizophrenia 

A number of studies have attempted to estimate the aggregated burden of mental illness as a whole, and 
schizophrenia as a single diagnosis. Economic costs vary by country; this is particularly true for 
schizophrenia. The direct costs account only for a small part of the expenditures; most of the economic 
burden is due to DALYs and the respective expenditures for social welfare, disability pensions etc. A 
comprehensive European database of national statistics on all expenditures caused by schizophrenia is 
not available. Yet the European Brain Council has evaluated the costs of brain disorders in Europe by an 
analysis of studies from Italy, Denmark, the Netherlands, Spain, and the United Kingdom. Included in 
this analysis are psychotic disorders represented mainly by schizophrenia. However, the authors stressed 
the fact that the costs provided by the countries do not in all cases cover direct and indirect expenditures 
for all diagnosis (Andlin-Sobocki & Rössler, 2005).  

In 2004, the costs for hospital stays due to mental disorders were about 2.5 times as high as for 
outpatient care (see Table 5.5.3.3.6). Since psychotic disorders account for the highest amount of direct 
costs, as evaluated by Andlin-Sobocki (Figure 5.5.3.3.7), it can be assumed that a great part of the costs 
for hospital stays is related to schizophrenia, being a very severe disease which affords long hospital 
stays and frequent readmissions. This assumption is supported by the most recent data from Sweden: 
Lindström and co-workers explored the direct and indirect costs in a cohort of patients with schizophrenia 
over 5 years. They found that the direct costs were dominated by hospitalization; drug costs represented 
only 7% of the direct costs. Indirect costs represented 43% of total costs within these 5 years (Lindström 
et al, 2007) 

Table 5.5.3.2.6. Expenditures by kind of health care service for year 2002 and 2004 with respect to 
F20-F29 

Figure 5.5.3.2.7. Direct healthcare costs by brain disorder 

The most comprehensive evaluation of costs for brain disorders was performed by the European Brain 
Council (Figure 5.5.3.3.8). Although not all countries in the scope of this evaluation provided detailed 
data, these findings are a valuable source of information on the amount of mental health expenditure. 
Families of people affected by mental disorders carry an enormous amount of financial (and 
psychological) burden. Providers of care are aware of this fact, but when talking about budgets necessary 
to treat schizophrenia according to the therapeutic state of the art, this factor is not taken into account. 

Figure 5.5.3.2.8. Costs per case of schizophrenia in EUGLOREH countries. 

Andrews and colleagues evaluated cost-effectiveness of current and optimal treatment for schizophrenia 
(Andrews et al, 2003). Their findings – 22% of burden could be averted by optimal treatment compared 
to 13% with current intervention practice, the number of YLDs averted could be increased by two-thirds – 
are convincing also with respect to the affordability of optimal treatment within present budgets. 
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The costs as segmented according to different health care services, reflect the practice of restrictive 
assignment to outpatient care and rehabilitative measures. 

The allocation of budgets needs to be revised with respect to the increasing burden of mental illnesses,. 
Investments in the reduction of disabilities should be increased. The strategy of financial allocation should 
be reconsidered with respect to the minimal share of the budget dedicated to rehabilitation. 

 
5.5.3.2.4. Control tools and policies 

 

National mental health acts or programmes 

Before and after the publication of the Green paper (European Commission, 2005) and the WHO Helsinki 
Declaration (WHO, 2005d) some helpful material was made available by the WHO and the EU 
Commission. The papers reflected the efforts to build the basis for a EU strategy to improve mental 
health in the European Region. Some of these publications are listed here below:  

• WHO Atlas Mental Health, published in 2001 – Collection of data on the mental health 
care system. www.who.int/mental_health/media/en/244.pdf 

• Mental Health in Europe 2001 - Country reports from the WHO European Network on 
Mental Health 
www.euro.who.int/document/e76230.pdf 

• Mental health: facing the challenges, building solutions. Report from the WHO 
European Ministerial Conference 2005 
www.euro.who.int/document/E87301.pdf 

• Mental health promotion and mental disorder prevention across 

• European Member States: a collection of country stories (European Commission, 2006a) 

• Mental Health in the EU – Key facts, figures and activities 
http://ec.europa.eu/health/ph_determinants/life_style/mental/docs/background_paper_en.pd
f 

There are different EU-programmes dealing with mental health. However, there is still no European 
master-plan resulting from the consultation process on the Green Paper. Instead of further pursuing the 
Green Paper Process, plans were made to initiate a Europe-wide Mental Health Pact during a EU Health 
Ministerial conference held in June 2008. This conference in fact resulted in a consolidated version of the 
Mental Health Pact – www.ec-mental-health-process.net . The Implementation of the pact focuses on four 
priority themes; a series of respective thematic conferences is scheduled for 2009-2010. Combating 
stigma and social exclusion is a priority which runs through across all thematic areas and is supposed to 
be a main focus of research activities. 

A most recent publication on the future direction of mental health care was edited in the UK. This might 
be an initial step towards a concerted EU strategy (Knapp et al, 2007). 

Database 

Since strategies and decisions should be backed up by reliable data, the improvement of existing 
databases (WHO/EUROSTAT) with harmonized information according to ICD-10 is most needed. The 
establishment of a specific database and investments in optimizing statistics are indispensable. With 
regards to psychiatric illnesses, detailed case registries (which are only available in some European 
countries such as Belgium, the Netherlands, and Denmark) and the implementation of disease 
management programmes would cover three main objectives: complete and ameliorate the database, 
and improve care. 

Guidelines 

The development of a methodologically sound guideline is a very complex process that requires time and 
money. Many countries do not have sufficient funding for guideline development. Independent 
international organisations could contribute to defining a core set of unbiased schizophrenia treatment 
recommendations. In countries with a shortage of resources, this could be a basis for adaptation to 
national and economic backgrounds (Gaebel et al, 2005). Another solution, as suggested by Leucht 
commenting on the survey on schizophrenia practice guidelines, “would be an international joint project 
with the aim to develop shareable guidelines and thereby save costs” (Leucht, 2006). 

Fighting stigma 
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Some countries already have national and international programmes against stigma. Great Britain is very 
active in establishing national programmes to fight stigma. In Germany, the German Society of 
Psychiatry, Psychotherapy and Nervous Diseases recently initiated a National Alliance on Mental Health 
supported by the Ministry of Health. This is meant to continue and enhance the activities of the WPA 
Open the Doors programme, explicitly designed to develop and create awareness programmes to fight 
the stigma of mental disorders. Such programmes are, however, in general not focussed on the stigma of 
schizophrenia. 

To date there are few programmes focusing exclusively on schizophrenia: Poland has established the 
WPA programme to fight stigma associated with schizophrenia “Open the Doors” as did Germany; also 
Slovakia has a programme against stigmatization known with the name of Open Hearts.  

Research in schizophrenia 

Networking in research has proved to be a most effective instrument in schizophrenia research e.g. in 
Germany. Establishing research alliances and networks of excellence on a European level in order to 
enhance research and gather comparable data on incidence and prevalence rates, risk factors etc is most 
desirable (Wölwer et al, 2003) 

Prevention 

The WHO Report “Prevention of Mental Disorders: Effective Interventions and Policy Options” (2005) 
mentions 7 groups of disorders for which effective prevention programmes can be designed. One of these 
disorders is schizophrenia. But when talking about prevention of schizophrenia the only option that will be 
available in some years’ time is the so called indicated prevention that is targeted to people at high risk 
and emerging prodromal symptoms (Klosterkötter, 2007). Respective programmes – e.g. Romania has 
initiated a focused prevention programme on schizophrenia – are under development. Further research to 
ensure the evidence base for such programmes is necessary. In Germany this issue is one of the 
research projects of the German Research Network on Schizophrenia.  

 
5.5.3.2.5. Future developments 

 

With regards to the enormous social burden it is indispensable  

• to enhance trans-national research in the field of risk assessment, early detection, first-onset 
schizophrenia, somatic and psychiatric co-morbidity (especially substance misuse), emerging risk 
factors like migration; 

• to increase research on mental health-care and on health-services in order to optimize statistics 
and databases, as well as to minimize problems arising at the interface between hospitals and 
community care; 

• to accelerate knowledge transfer from research into practice; 

• to enhance implementation of evidence based guidelines 

• to promote early detection and early intervention in order to reduce chronic cases and financial 
burden; 

• to reduce the stigma associated with schizophrenia; 

• to ameliorate the delivery of mental health care by providing area-wide community based care 
and other resources necessary for the implementation of strategies essential for optimal 
comprehensive treatment. 

There are reasons for being optimistic, especially with regards to achievements and future progress in 
treatment and in basic research, and given the growing awareness of the relevance of mental illness. 
There is still plenty to do to reduce the burden caused by schizophrenia for affected people, their families, 
and society. Therefore it is necessary to: 

• continue to invest into basic and clinical research on schizophrenia at European level covering 
aetiology and pathogenesis, development and evaluation of psycho-social treatment strategies, 
and further improvement of drug therapy; 

• ensure the delivery of state-of-the-art treatment in all medical settings; 

• train psychiatrists in prevention, recognition and management of co-morbidities, and overcome 
barriers towards optimal treatment; 

• overcome stigma; 
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• ensure the adequate supply of all necessary mental health services and providers; 

• facilitate re-entry into the working environment and social life in general, as major factors of 
quality of life. 
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5.5.3.2.7. Acronyms 
 

DALYs Disability Adjusted Life Years  

DDD  Defined Daily Dose 

YLDs  Years Lived with Disability 

HMDB  European Hospital Morbidity 
Database  

 

 
 
5.5.3.3. Autism Spectrum Disorder  
 
 
5.5.3.3.1. Introduction 
 
Autism Spectrum Disorders (ASD) is a lifelong neuro-developmental disorder due to neurobiological 
conditions. One of the main difficulties in estimating the prevalence of ASD in a historical perspective, is 
the fact that our understanding of autism has changed over the past decade. One of the changes has 
been the appreciation that several closely-related disorders exist; they share the same essential features 
but differ on specific symptoms, age of onset, or natural history. These disorders mentioned above are 
now conceptualised as ASDs.  
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In 1943 Leo Kanner described Infantile Autism as a clinical condition characterised by “a profound lack of 
affective contact” and “repetitive, ritualistic behaviour, which must be of an elaborate kind”. Frequent 
changes since Kanner’s first clinical description with the intention to develop a consistent case definition 
have created a wider and complex group of diseases/conditions known as Autism Spectrum Disorders 
(ASDs). 
ASDs include the classical Autism described by Kanner and other clinical conditions like Asperger’s 
syndrome, Fragile X Syndrome, Landau-Kleffner Syndrome, Rett syndrome, childhood disintegrative 
disorder, and PDD-NOS (pervasive developmental disorder not otherwise specified). In the last five years, 
research has shown that many people with autistic behaviours have related but distinct disorders:  

• Asperger’s Syndrome is characterized by concrete and literal thinking, obsession with certain 
topics, excellent memories and being ‘eccentric’. These individuals are considered as highly 
functioning, are capable of holding a job and of having an independent life. 

• Fragile X Syndrome is a form of mental retardation in which the long arm on the X 
chromosome is constricted. Approximately 15% of people with Fragile X Syndrome exhibit autistic 
behaviours. These behaviours include: delay in speech/language, hyperactivity, poor eye contact, 
and hand-flapping. The majority of these individuals function at a mild to moderate level. As they 
grow older, their unique physical facial features may become more prominent (e.g., elongated 
face and ears), and may also develop heart problems. 

• People with Landau-Kleffner Syndrome also exhibit many autistic behaviours, such as social 
withdrawal, insistence on sameness and language problems. These individuals are often thought 
of as having ‘regressive’ autism because they appear to be normal until sometime between ages 
3 and 7. They often have good language skills in early childhood but gradually lose their ability to 
talk. They also have abnormal brain wave patterns which can be diagnosed by analyzing their 
EEG pattern during an extended sleep period. 

• Rett Syndrome is a degenerative disorder which affects mostly females and usually develops 
between six and eighteen months of age. Some of their characteristic behaviours include: loss of 
speech, repetitive hand-wringing, body rocking, and social withdrawal. Individuals suffering from 
this disorder may be severely to profoundly mentally retarded. 

• Williams Syndrome is characterized by several autistic behaviours including: developmental 
and language delays, sound sensitivity, attention deficits, and social problems. Opposite to many 
autistic individuals, those with Williams Syndrome are quite sociable and may have heart 
problems. 

• Childhood disintegrative disorder (CDD) is a condition occurring in 3 to 4 year olds 
characterized by deterioration, over several months of intellectual, social and language 
functioning. Also known as disintegrative psychosis or Heller’s syndrome. This rather rare 
condition was described many years before autism but has only recently been ‘officially’ 
recognized. Children with CDD develop a condition which resembles autism but only after a 
relatively prolonged period of clearly normal development. Although apparently rare the condition 
has probably been often diagnosed incorrectly. CDD is usually associated to severe mental 
retardation. There also appears be an increased frequency of EEG abnormalities and seizure 
disorder. 

• Pervasive Developmental Disorder, Not Otherwise Specified (PDD-NOS) is a ‘sub 
threshold’ condition in which some - but not all - features of autism are explicitly identified. PDD-
NOS is often incorrectly referred to simply as ‘PDD’. The term PDD refers to the class of 
conditions to which autism belongs. PDD is not itself a diagnosis, while PDD-NOS is a diagnosis. 
The term PDD-NOS; also referred to as ‘atypical personality development’, ‘atypical PDD’ or 
‘atypical autism’, is included in DSM-IV to encompass cases where there is marked impairment of 
social interaction, communication, and/or stereotyped behaviour patterns or interest, but when 
full features for autism or other explicitly defined PDD are not met. 

 
 
5.5.3.3.2. Data sources 
 
Autism Spectrum Disorders seem to be on the increase as evidenced by several authors. However, there 
is no Europe-wide information on the prevalence. Difficulties such as lack of consistency in diagnosis, lack 
of agreement on case definition and differences in case finding methods have contributed to this. Equally, 
in Europe, the social and economic burden of ASD has not been adequately recorded, as epidemiological 
figures are unreliable and inconsistent. 
 
There are no available comparable data on morbidity in ASD in Europe. Controversy exists in the 
management of the disorder and cannot be entered into within the context of this report.   
 
An epidemiological survey conducted by Fombonne mentions epilepsy as the most frequent co-morbid 
condition followed by hearing or visual impairments, cerebral palsy, Downs Syndrome, tuberous sclerosis 
and Fragile X Syndrome, among others (Fombonne, 2005). 
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It is not possible to comment on the current health service usage per Member State in ASD as the case 
identification system is very weak and variable from country to country.  It has been observed that there 
are very wide inequalities in terms of waiting lists for diagnosis, in countries where such services exist, 
often in the private sector and through Parents’ Groups.  This situation is profoundly felt in other 
countries where very few or no diagnostic services for ASD exist.   
 
Although a higher mortality risk has been observed in autism compared with the general population, as 
far as we are aware no deaths have been directly attributed to any of the conditions included in the ICD-
10 code. Elevated death rates are due to several causes, including seizures, accidents and respiratory 
diseases among people with severe learning disability (Sanchéz-Valle et al, 2007). 
 
 
 
 
5.5.3.3.3. Data description and analysis 
 
Cross-sectional studies suggest that the evidence supporting an increasing rate of autism in the UK and 
the US has gathered strength. Although both the nomenclature and the criteria used to define autism 
have changed over the years, these changes are not so great as to prevent comparative analysis and do 
not explain major differences in reported prevalence over time. The major source of variability in 
reported autism rates comes from incomplete ascertainment in young age cohorts, which limits the ability 
to detect an underlying and rising secular trend. Reviews that have downplayed the rising trend have 
overemphasized unimportant methodological problems and failed to take into account the most relevant 
biases in survey methodologies. Point prevalence comparisons made within and across surveys conducted 
in specific geographic areas, using year of birth as a reference for trend assessment, provide the best 
basis for inferring disease frequency trends from multiple surveys.  
Prevalence rates have been estimated in different European countries but due to the different 
methodologies and definitions used, it is not possible to make comparisons. A study published in 2004 
(Blaxill, 2004) looks at the different surveys carried out worldwide; the outcome suggests a 
precautionary approach and that the raise in incidence of autism should be a matter of urgent public 
concern.  
In the United States of America, the Centres for Disease Control and Prevention (CDC) carried out a 
prevalence study in 2002. This study included approximately 10 percent of U.S. eight-year-old children 
born in 1994 from 14 states. A total of 407,578 children were involved and 2,685 eight-year-olds (65.88 
per 10,000) were identified as having an ASD. The data were reported by the Autism and Development 
Disabilities Monitoring (ADDM) Network. The previous study, developed in 2000, found ASD rates ranged 
from one in 222 children to one in 101 eight-year old children in the six communities studied. The 2002 
study found ASD rates ranging from one in 303 to one in 94 among eight-year old children. The average 
finding of 6.6 and 6.7 per 1,000 eight-year-olds translates to approximately one in 150 children in these 
communities. This is consistent with the upper end of prevalence estimates from previously published 
studies, with some communities having an estimate higher than those previously reported in U.S. 
studies. 
There is still controversy about the plausible interaction between genetic and environmental risk factors 
for ASD. The study of risk factors has contributed to the prevention of other health problems e.g. cardio-
vascular diseases, diabetes and cancer.  
In ASD, several conditions have been found to be potential risk factors. Most risk factors have been 
identified in clinical studies by using different methods and populations. The inconsistent retrieval of data 
in these studies has made direct comparison of risk factors very difficult. Considering the ongoing 
collection of ASD data, several of the EU countries have underlined the need for manuals in order to 
ensure the largest impact of data quality. By following specific manuals, it will be possible to compare 
data between the EU countrie, and thereby increase the chance of identifying unique and strong risk 
factors for ASD. 
A systematic review of prevalence studies has contributed to explaining some of the influences on 
variation among prevalence estimates. Over half of the variation among study estimates can be 
explained by the age of the children screened, the diagnostic criteria used and the studied country. Other 
important factors were whether the study was in a rural or urban location and whether cases were 
assessed prospectively or retrospectively. The impact of these known factors on prevalence estimates 
should now be further investigated as they may be acting as proxies for other influences on prevalence.  
It is well accepted in the scientific community that early and intensive education can help children with 
ASD to develop and learn new skills. Prognosis is greatly improved if a child is placed into an intensive 
and highly structured educational program by the age of two or three. Earlier identification of children 
with ASD could increase the effectiveness of their treatment 
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5.5.3.3.4. Control tools and policies 
 
On May 9th, 1996, the European Parliament launched an official Declaration in which it urged the 
Commission to fully support any effort and project to develop the rights of people with autism. Finally, at 
the beginning of 2006 the EAIS project approved by the Commission the previous year began its work. 
The central aim of the EAIS project is to have an agreed information system to record ASD data. This 
data, recorded in a common format across the EU, will provide the strongest, most robust evidence, 
available to determine both the prevalence and financial burden of the disease and monitor ongoing 
trends in these areas.  
The project sets out the work being developed towards a final protocol that will enable us to obtain valid 
information about ASD prevalence in several European countries as well as harmonized methods for 
planning an ASD prevalence study in Europe. This is a relevant action as currently there is no such 
existing Europe-wide information and this sort of study requires thorough planning for implementation. 
Another aspect of the EAIS project is the study of the Financial Burden of ASD. The economic 
consequences of Autism in the UK were calculated in a recent report made by one of the project partners, 
(Knapp et al, 2007). The findings reveal that children with autism cost £2.7 billion (Euros 3.8 billion) 
annually, yet for adults the figure is £25 billion (Euros 36.2 billion) – i.e. over eight times as much. For 
adults with autism the highest costs are those generated by health and social care provision (59%), 
followed by lost employment (36%) and family expenses (5%). These findings give an up-to-date 
indication of the overall economic cost of autism in the UK.  
Since 2005, ASD has been included in both the ‘Rare Diseases’ and ‘Major and Chronic Diseases’ Task 
Forces of the European Commission, and although some conditions or syndromes within the spectrum 
can be categorised as rare diseases, there is an argument for no longer categorising ASD in this way. 
Indeed, the public health burden of these disorders is now a considerable one. 
The European Network of Surveillance on Risk Factors for Autism and Cerebral Palsy (ENSACP) a co-
financed project by the Public Health Executive Agency (PHEA) proposes to construct a preliminary guide 
that can be used to standardize the collection process of cerebral palsy (CP) and ASD data in the EU. This 
will be done by comparing datasets from five countries: Sweden, The Netherlands, England, France and 
Denmark. Risk factors found in more than one of the populations as well as risk factors found to be 
associated in only one population will both be included in the guide. The reason for including the unique 
factors in the guide is that the lack of association in other populations can be due to different criteria or 
methods and not necessarily because of a direct lack of association, and this needs to be tested. 
It is important to mention that as of April 2008, the Welsh Assembly Government has been implementing 
a 10yr ‘ASD Strategic Action Plan for Wales’. This all-age government strategy includes the appointment 
of a national implementation manager; the recruitment of lead co-ordinators for autism in each of Wales’ 
22 Local Authorities; extensive training of a range of health, social care and education and commissioning 
practitioners; awareness-raising work with related areas including mental health, the criminal justice 
system and the general public. The strategy is being benchmarked and will be monitored by a 
stakeholder group. Wales is the first European country to have adopted such a policy in support of people 
affected by ASD. 
 
 
5.5.3.3.5. Future developments 
 
Reports of increased prevalence of Autism Spectrum Disorders (ASD) from 4 per 10,000 to 66 per 10000 
children in the last 20 years have alerted the scientific community and public health sector. Although 
both the nomenclature and the classification criteria used to define autism have changed over the years, 
these changes do not prevent some comparative analysis and do not fully explain the major differences in 
reported prevalence over time. The methodology to measure prevalence and the case definition of ASD in 
Europe is still not fully harmonized, while in many of the newer Member States there is very little or no 
information available on ASD. This situation needs to be addressed and the EAIS project is in the process 
of developing a protocol for a harmonised ASD information system in Europe. 
Tools have been developed for early detection and diagnosis of the disorders, particularly in the United 
States of America and Great Britain. At European level, however, the early detection and diagnosis of 
children with autism varies enormously from country to country. Among other factors, this depends on 
the number of trained personnel and the health services structure and whether or not ASD is actively 
screened for; in this chapter we have highlighted the fact that attention to ASD is lacking in most 
Member States.  
There is no general policy for education and health services for people and families affected by ASD in 
Europe. The initiative by the Welsh Assembly to implement a ten-year Strategic Action Plan for ASD is to 
be applauded and promoted among European countries.  
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5.5.3.3.7. Acronyms 

 
ASD  Autism Spectrum Disorders  
CDD  Childhood disintegrative disorder 
ENSACP  European Network of Surveillance on Risk Factors for Autism and Cerebral 

Palsy 
PDD Pervasive Developmental Disorder 
NOS Not Otherwise Specified 
PHEA  Public Health Executive Agency 

 
 
5.5.3.4. Epilepsy 
 
 
5.5.3.4.1. Introduction 
 
 
Epilepsy is a chronic clinical disorder affecting both sexes and all ages with a worldwide distribution. 
Epilepsy is a symptom complex arising from a number of disordered brain functions. The cardinal 
manifestations of epilepsy are the epileptic seizures, which are recurrent paroxysmal episodes of brain 
dysfunction characterized by stereotyped alterations in behaviour and reflecting the neural mechanisms 
involved by the epileptic process. Incidence of epilepsy is expected to increase due to the greater 
longevity of the European population. Epilepsy is linked to educational difficulties, unemployment, socio-
economic disadvantage and co-morbidity. Raising of awareness and public education are necessary to 
diminish the stigma associated with epilepsy 
 
While all people with epilepsy experience seizures, not all individuals with seizures have epilepsy. 
Epileptic seizures may occur in the context of a brain insult (systemic, toxic or metabolic). These events 
(provoked or acute symptomatic seizures) are simply an acute manifestation of the insult and may not 
recur when the underlying cause has been removed or the acute phase has elapsed. Epilepsy in remission 
with treatment is defined by the absence of seizures for at least five years in patients still receiving 
antiepileptic drugs (AEDs)(Commission, 1993). Epilepsy in remission without treatment (terminal 
remission) is seizure remission for at least five years in patients off medications at the time of 
ascertainment (Commission, 1993). These cases add up to the so-called inactive epilepsy. In contrast, 
epilepsy is the occurrence of two or more unprovoked seizures (Commission, 1993). An unprovoked 
seizure is a seizure or a flurry of seizures occurring within 24 hours and in absence of precipitating 
factors. Unprovoked seizures include events occurring in the absence of a recognized etiological or risk 
factor (idiopathic and cryptogenic seizures), in patients with previous stable (non-progressing) CNS 
insults (remote symptomatic seizures), or in those with progressive CNS abnormalities such as brain 
tumours, genetic, metabolic or degenerative conditions (progressive symptomatic seizures). Unprovoked 
seizures may be single or recurrent. Although all patients with single unprovoked seizures may have 
“potential” epilepsy, seizure recurrence can be observed only in about one-half of cases (Berg & Shinnar, 
1991). The difference between provoked and unprovoked seizures and between isolated and recurrent 
seizures is relevant to the interpretation of the main epidemiological indexes. Although epilepsy is, by 
definition, a chronic clinical condition, about two-thirds of patients achieve seizure remission, most of 
whom immediately after treatment initiation (Forsgren, 2004). Active epilepsy is defined as having at 
least one seizure in the preceding 5 years regardless of treatment with AEDs (Commission, 1993). 
Intractable epilepsy still requires a standard definition. In a prospective U.S. cohort of childhood-onset 
epilepsy (Berg et al, 2001), intractability was intended as failure on two or more antiepileptic drugs and 
one or more seizures a month over 18 months or longer. 
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5.5.3.4.2. Data sources  
 
The patients with epilepsy enrolled in the epidemiological studies should be representative of the general 
epilepsy population. Thus, multiple sources of cases must be explored to maximize case ascertainment. 
The large majority of population-based surveys have been conducted on all patients with epilepsy or in 
patients in different age groups (children, adults, elderly).  
The socio-cultural background of the populations at risk may be a strong confounder when different 
populations are compared. Reference figures from the entire national population have been made 
available only for some studies. 
With few exceptions, in Europe  the information existing on the epidemiology of epilepsy was largely 
obtained from small or medium-size populations where community-based surveys were conducted 
(Forsgren et al, 2005).  In these studies, the disease was diagnosed through a careful history, which 
relies on the attentiveness of the patient and his/her family, on the emotional and social impact of the 
seizures, and on the capabilities of the available health care facilities. Although a causative agent can be 
identified in some instances, in the majority of patients with epilepsy no cause can be found and the 
diagnosis is only descriptive. The differential diagnosis of epilepsy encompasses a number of clinical 
conditions characterized by transient alteration of consciousness and/or behaviour, which may explain 
the possibility of false-positive and false-negative diagnoses. These limitations may be a possible 
explanation of the heterogeneity of the frequency, course and consequences of the disease in Europe and 
in the rest of the world. 
To our knowledge, there are no European national or regional population-based registries. 
 
 
 
5.5.3.4.3. Data description and analysis 
 
In Europe, the incidence, prevalence and mortality of epilepsy are fairly homogeneous across countries. 
The results of surveys reporting rates at variance with those of the majority of reports can be largely 
explained by suboptimal case ascertainment or by flaws in the study design.  
Based on these findings, one expects that, at least in Europe, genetic susceptibility and the distribution of 
environmental risk factors to be evenly distributed. 
 
Incidence of epilepsy and seizures 
Thirteen incidence studies carried out in Europe have been identified, mostly from the northern and 
Western parts of the continent (Table 5.5.3.4.1). The annual incidence of all unprovoked seizures in these 
studies ranges from 44 to 73 per 100,000, while the incidence of epilepsy ranges from 24 to 57 per 
100,000 (Forsgren et al, 2005; Olafsson et al, 2005). The incidence is higher in children and in the 
elderly (Table 5.5.3.4.2), even with significant changes across studies. This is most probably due to the 
different populations at risk, the extent of case identification and the study design.  
 
Table 5.5.3.4.1. Incidence of epilepsy in Europe 
 
Table 5.5.3.4.2. Incidence (per 100,000) of epilepsy in Europe, by age 
 
With one exception (Cockerell et al, 1995), the incidence of epilepsy and unprovoked seizures in Europe 
has been reported to be higher in men than in women, although this finding does not attain statistical 
significance in the large majority of reports. The different distribution of epilepsy in men and women can 
be mostly explained by the differing genetic background, the different prevalence of the most common 
risk factors in the two sexes and the concealment of the disease in women due to socio-cultural reasons.  
In incidence studies, the proportion of cases with documented etiology has been reported to vary from 31 
to 56% (Forsgren et al, 2005). The differences are mostly explained by the structure of the population at 
risk, the prevalence of the etiological factors in the local environment, the study design and the extent of 
the diagnostic ascertainment. Cerebrovascular disorders are the most common etiological factors (14-
21%) followed by trauma (2-16%) and neoplasms (6-10%).  
There are only few observations on the temporal trends of epilepsy in Europe. No overall trends have 
been observed. In one study (Cockerell et al, 1995) age-specific incidence rates of epilepsy tended to 
decrease in the younger age groups and increase in the elderly. These findings are partly in contrast with 
reports from Italy (Granieri et al, 1983) and Sweden (Blom et al, 1978; Sidenvall et al, 1993), which 
showed a decrease with time of the incidence of the disease, mostly in children. Although an 
improvement in perinatal care and the increasing use of prophylactic measures against 
neurodevelopmental disorders can be likely explanations of the decreasing incidence of epilepsy in 
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children, the introduction of more specific diagnostic tests has perhaps contributed to a decrease of false positive diagnosis. 
An increasing incidence of epilepsy in the elderly has been consistently reported in Northern and Southern Europe. This observation can be attributed to the 
increased life expectancy (followed by an increasing occurrence of age-related epileptogenic conditions such as stroke and degenerative CNS disorders) and 
to an increased ascertainment of the disease in this age group.  
There are only few reports on the incidence of epileptic syndromes in Europe. In Iceland (Olafsson et al, 2005), the incidence of single unprovoked seizures 
and epilepsy was prospectively studied by applying the ILAE international classification categories (Commission, 1989). Special syndromes (represented by 
an isolated seizure or status epilepticus) occurred in 41% of cases (incidence 23.5 per 100,000 per year). Undetermined epilepsy (without unequivocal 
evidence of generalized and focal features) occurred in 15% (8.7 per 100,000 per year), cryptogenic localization-related epilepsy in 16% (8.8 per 100,000 
per year), symptomatic localization-related epilepsy in 15% (8.4 per 100,000 per year), and idiopathic generalized epilepsy in 6% (3.4 per 100,000 per 
year). In Bordeaux, France, the incidence of the most common syndromes was generally lower. The rate was 15.3 per 100,000 for localization-related 
epilepsies (idiopathic 1.7; symptomatic 13.6), 6.7 per 100,000 for generalized epilepsies (idiopathic 5.6; symptomatic 1.1) and 1.9 per 100,000 for 
undetermined epilepsies (Loiseau et al, 1990). Some of the differences between the Icelandic and the French study can be mostly explained through 
accuracy in case ascertainment and selection bias. However, the most remarkable difference was found for undetermined epilepsies, which reflect a more or 
less stringent application of the ILAE syndromic classification and the limitations of this classification for epidemiological purposes.  
 
Prevalence of epilepsy 
There are numerous studies on the prevalence of epilepsy in Europe (Forsgren et al, 2005). The overall prevalence of active epilepsy ranges from 3.2 to 7.8 
per 1,000 (Table 5.5.3.4.3). The prevalence is lower in infancy and tends to increase thereafter, with the highest rate occurring in the elderly. As with 
incidence, prevalence of epilepsy tends to prevail in men. However, this finding is not consistent across studies and, with few exceptions, is not statistically 
significant. In individual studies, the dominance in females and males has been found to shift between age groups. The percentage of cases with 
documented etiology in prevalence studies has been shown to vary from 25 to 51% (Beghi, 2004). The main etiological factors are virtually the same as 
those reported in incidence studies (see above). 
 
Table 5.5.3.4.3. Prevalence of active epilepsy in Europe 
Modified from Forsgren, 2004 and Forsgren et al., 2005 
 
Country
  

Population  Design   No. of cases
  

Prevalence 
ratio (per 
1,000) 

Reference(s), year 
 

Denmark
  

All ages  MR review   333  7.6  Joensen, 1986(*) 

Estonia  Children  Prospective   560  3.6  Beilmann et al., 1999 
Estonia  Adults  MR review and examination   396  5.3  Oun et al., 2003(*) 
Finland  Adults  MR review and examination   1233  6.3  Keranen et al., 1989(*) 
Finland  Children  Retrospective/MR review and 

examination  
329/348
  

3.9/3.2  Eriksson and Koivikko, 1997(*)/ 
Sillanpaa, 1973(*) 

Iceland  All ages  MR review   428  4.8  Olafsson and Hauser, 1999(*) 
Italy  All ages  MR review and examination MR 

review/MR review and 
Examination/AED consumption 
door-to-door survey/MR review and 
examination 

278/51  
 
199/235 
 
81/47   

6.2/5.1  
 
3.9/5.2  
 
3.3/3.1  

Granieri et al., 1989(*)/Maremmani et 
al., 1991(*)/ 
Beghi et al., 1991(*)/Giuliani et al., 
1992(*) 

Rocca et al., 2001(*)/Gallitto et al, 2005 
Italy  Children  MR review   ?  4.5 +  Cavazzuti, 1986(*) 
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Lithuania Children  MR review   378  4.3  Endziniene et al., 1997 
Norway  Children  MR review and examination   198  5.3- Waaler et al., 2000(*) 
Norway  All ages?  MR review and GP contacts   245  2.3  Krohn, 1961(*)   
Poland  All ages  MR review    337.8    Zielinski, 1974(*) 
Spain  Children  Postal/domiciliary questionnaire  62  3.7Ø  Ochoa Sangrador and Luaces, 1991(*) 
Spain  Children >10 

years and adults 
Two-phase across sectional  405  4.1  Luengo et al., 2001(*) 

Sweden Adults  Multisource medical register review 713  5.5  Forsgren, 1992(*) 
Sweden Children  Questionnaire and GP and P 

inquiry/MR review?  
155/195
  

4.2/3.5  Sidenvall et al., 1996/Bronson, 1970(*) 

The 
Netherlands 

Adults and 
elderly  

Door-to-door survey  43  7.7  de la Court et al., 1996(*) 

U.K.  All ages  GP files   ?  6.2  Pond et al., 1960(*) 
U.K.  Children 4-20 

years  
MR review  69  4.3  Tidman et al., 2003(*) 

+ = 5-14 years     - = 6-12 years MR = Medical record           P = Pediatricians     
∆ = 6-16 years        Ø= 6-14 years GP = General practitioners  CM = Community members  (*) Reference listed in original source 
 
 
Partial seizures are more common than generalized seizures both in children and adults. As shown by Forsgren (2004) in prevalence studies made on adults 
from industrialized (largely European) countries, partial seizures were reported in 55-60% of cases, generalized seizures in 26-32%, and unclassifiable 
seizures in 8-17%. The corresponding numbers in children were respectively 36-66%, 30-62%, and 2-4%. The differing proportions of partial and 
generalized seizures may be largely explained by the different distribution of epilepsy syndromes in children and adults.  
In contrast with incidence, the prevalence of epilepsy syndromes has been calculated in several recent reports, all from the Scandinavian and Baltic 
countries. In a study made on children in Estonia (Beilmann et al, 1999), the prevalence of idiopathic epilepsies was 1.2 per 1,000, while that of cryptogenic 
epilepsies was 1.0 per 1,000. In another study of childhood epilepsies in Lithuania (Endziniene et al, 1997), localization-related epilepsies were the most 
common syndromic category (1.5 per 1,000) followed by generalized epilepsies (1.3 per 1,000) and undetermined epilepsies (0.6 per 1,000). Localization-
related epilepsies were the predominant syndromic category in 41-54% of cases from Sweden, Finland and Norway, followed by generalized syndromes (37-
48%) and unclassified syndromes (5-10%)(Eriksson & Koivikko, 1997; Sidenvall et al, 1993; Waaler et al, 2000). The prevalence of specific syndromes in 
these countries was as follows: idiopathic partial epilepsy with centro-temporal spikes 5-17%, absence epilepsy 6-8%, juvenile myoclonic epilepsy 1-5%, 
West syndrome 0.5-8%, and Lennox-Gastaut syndrome 2-6%.  
Socio-economic background has been found to affect the frequency of epilepsy reports. In a study made in Wales, U.K., a strong independent correlation 
was detected between the prevalence of epilepsy and social deprivation, defined by unemployment, no car in the household, overcrowded households or 
households not occupied by the owner (Morgan et al, 2000). 
 
Mortality 
The mortality rate due to epilepsy ranges from 1 to 8 per 100,000 population per year, but international vital statistics give annual mortality rates at 1-2 per 
100,000 (Massey et al, 1985). 
In a population-based cohort of patients with childhood-onset epilepsy followed up for 35 years, a mortality rate of 6.23 per 1,000 person-years was 
reported (Sillanpaa et al, 1998). In this cohort, the probability of survival at 10, 20 and 40 years after seizure onset was 0.94 (95% CI 0.91-0.97), 0.88 
(95% CI 0.84-0.92), and 0.75 (95% CI 0.74-0.86), respectively. 
Based on a meta-analysis of studies investigating mortality in the past 100 years, the SMR for epilepsy in Europe was found to range from 1.6 to 9.3 in 
community-based studies and 1.9-8.7 in institutionalised populations (Shackleton et al, 2002). In prospective and retrospective incidence cohorts, the SMR 
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for epilepsy ranges from 1.6 to 5.3 in children and adults (Jallon, 2004) (Table 5.5.3.4.4). These data are confirmed when limiting the analysis to 
prospective and retrospective incidence cohorts (Jallon, 2004). 

These rates were not significantly different from those of selected populations followed during different periods. The higher SMRs reported by the French and 
Swiss studies may be partially explained by the inclusion of acute symptomatic seizures. 
 
Table 5.5.3.4.4. Community-based studies of mortality in epilepsy 
Modified from Shackleton et al, 2002 
 
Country Source Design Deaths SMR Reference 
         
     Observed Expected   
Europe Insurance policies Prevalent cohorts 32 12.4 2.6 Preston and Clarke, 

1966(*) 
France GP/MF Incident cohort  149 16.1 9.3 Loiseau et al., 1999 
Iceland GP/MF Incident cohort 45 28.0 1.6 Olafsson et al., 1998 
Poland Insurance policies Prevalent cohort  218 121.0 1.8 Zielinski, 1974 
Sweden GP/MF Incident cohort  39 15.7 2.5 Lindsten et al., 2000 
 Mental institution Cross-sectional 105 12.0 8.7 Alstrom, 1942(*) 
 NC/EC Prevalent cohort 160 67.8 2.4 Alstrom, 1950(*) 
 Insurance policies Prevalent cohort 32 14.6 2.2 Svensson and Astrand, 

1976(*) 
 GP/MF Prevalent and 

incident cohort 
4001 1109.0 3.6 Nilsson et al, 1997 

U.K. GP/MF Incident cohort  149 58.3 2.6 Lhathoo et al., 2001 
 GP: General practitioner;     MF: Medical facilities;     SMR: Standardized mortality ratio; (*)Reference listed in original source. 

 

 
Aetiology of epilepsy is one of the strongest predictors of mortality in epilepsy. Patients with symptomatic epilepsy have a two- to six-fold mortality risk than 
the general population. Patients with a CNS lesion presumed to be present at birth have the highest mortality, with a SMR between 7 and 50 (Forsgren, 
2004). Remote symptomatic seizures and refractory epilepsy mostly account for the increased mortality in childhood-onset epilepsy. Mortality is greater in 
men than in women, as shown in most population-based studies. Most studies have also detected an inverse correlation between SMR and age. In 
neurologically normal children with idiopathic or cryptogenic epilepsy in remission, mortality does not appear to be substantially higher than that of the 
general population. The highest mortality in children may be thus explained by the rate expected in the general population, which is lower in children, and 
by the higher proportion of neurodeficits in this age group. In the Finnish cohort of patients with childhood epilepsy followed into adulthood (Sillanpaa et al, 
1998), patients not in remission had a 9.3 RR of death (95% CI 3.8-22.7) compared with patients in 5-year remission. There is also an inverse correlation 
between SMR and duration of epilepsy during the first 10 to 14 years of disease. Generalised tonic-clonic seizures have been associated to an increased 
mortality in several studies from Europe. In contrast, data regarding the mortality in patients with partial seizures are inconsistent. Status epilepticus is 
associated to significant mortality. In prospective population-based studies, the CFR reached 39% (Vignatelli et al, 2003). Although the idiosyncratic 
reactions and the oncogenic potential of AEDs is well-known, drug-related deaths cannot be estimated, as comparative estimates of the rate of occurrence 
of such deaths per treatment-years are not available.   
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Differient mortality rates have been found for different epileptogenic conditions. Accident-related deaths range between 1 and 6% of all deaths, with SMR 
ranging between 2.4 and 5.6 (Gaitatzis and Sander, 2004). Patients with epilepsy are reported to be at higher risk of suicide than the general population. 
However, the PMRs range from 0 to 20% and the SMRs from 1 and 5.8. The wide difference in rates may be mostly explained by the small size of the 
studied populations and the different methods of analysis. Patients with severe epilepsy have a fivefold and patients with temporal lobe epilepsy a 25-fold 
increased risk of suicide (Barraclough, 1987). Suicide rates may be even higher (SMR 87.5; 95% CI 35-180) in patients with temporal lobe epilepsy 
undergoing surgical treatment (Harris & Barraclough, 1997). Antipsychotic drug intake was associated with a 4-fold increase in the risk of suicide in a 
Swedish case-control study (Nilsson et al, 2002), after adjusting for psychiatric illness and alcohol abuse. Psychiatric comorbidity, psychosocial stressors and 
iatrogenic factors may thus explain the increased risk of suicide in patients with epilepsy. While seizure-related mortality is rare in new onset epilepsy, in 
patients with chronic epilepsy most deaths appear to be seizure-related (Tomson et al, 2004). In these populations, sudden unexpected death (SUDEP) 
accounts for 24-67% of all deaths (Pedley and Hauser, 2002). SUDEP is defined as a non-traumatic, unwitnessed death occurring in a previously healthy 
patient with epilepsy in whom no cause of death is detected even after post-mortem examination. The incidence of SUDEP ranges from 1 per 1,000 in 
prevalence studies (O’Donogue and Sander, 1997) to 3.5 per 1,000 in incidence studies (Nashef et al, 1995). The patient at risk for SUDEP is a young or 
middle-aged person with chronic refractory epilepsy, generalized tonic-clonic seizures and a complicated and unstable treatment (Jallon, 2004). SUDEP is 
rare in community-based series of childhood epilepsy (Callenbach et al, 2001). In most cases, SUDEP is triggered by a seizure with seizure-induced cardio-
respiratory alterations representing a plausible hypothesis (Nashef et al, 1996). 

In patients undergoing epilepsy surgery, the SMR was found to range from 4.5 to 32 (Jallon, 2004). In a population-based study comparing SMR and SUDEP 
in surgical patients, the SMR (all causes) was 4.9 (95% CI 2.7-8.3) vs. 7.9 (95% CI 2.6-18.4) in non-surgical patients, while the incidence of SUDEP was 
2.5 vs. 6.3 per 1,000 (Nilsson et al, 2003). There is some indication that carbamazepine could increase the risk of SUDEP by causing arrhythmia or altering 
the cardiac autonomic function.  
 
Comorbidity 
The term “comorbidity” is used here to define the contemporary occurrence of more than one clinical condition in the same person. There are limited 
European data on the cumulative incidence (Beghi and Cornaggia, 2002) and the prevalence of comorbidity in patients with epilepsy (Gaitatzis et al, 2004). 
Records were taken of any medical event occurring in a 1-2 year period in a large cohort of children and adults and matched controls enrolled in referral 
centres from eight European countries (Italy, Germany, Holland, UK, Portugal, Russia, Estonia, and Slovenia) and followed prospectively (Beghi and 
Cornaggia, 2002). The cumulative probability of illness by 24 months was 86% in patients with epilepsy and 75% in controls (p<0.0001). The cumulative 
probability of accident was 27 and 17% respectively (p<0.0001). 
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Illnesses and accidents were mostly trivial and 24% were seizure-related. A cross-sectional population-
based survey of somatic and psychiatric comorbidity in adults was undertaken in the UK using the 
General Practice Research Database (Gaitatzis et al, 2004). The ICD-9 coding system was used for 
disease classification. Patients with and without epilepsy were compared. Several somatic disorders were 
significantly more common in people with epilepsy than in non-epileptic controls, with differing 
prevalence ratios (PR) when comparing individuals aged 16 to 64 to those aged 65 or more. Brain 
tumors, cerebrovascular disorders and Alzheimer’s disease were, in decreasing order, the clinical 
conditions with PR greater than 10 in patients aged 16-64 and greater than 5 in patients 65+. A greater 
than two- to six-fold risk of psychiatric comorbidity was found in patients aged 16 to 64, organic 
psychoses, alcohol dependence and hysteria being the most common conditions. In patients aged 65 or 
more alcohol dependence was the most common comorbid disorder (PR 6.1) followed by schizophrenia 
(PR 5.8). 
 
Prognosis 
Treatment of epilepsy is generally started at the time of diagnosis, which is made when at least two 
unprovoked seizures have occurred. A population-based study done in the UK on the long-term prognosis 
of treated epilepsy reported a 69% cumulative 5-year remission rate at 9 years of age (Cockerell et al, 
1995). The 5-year remission rate at 10 years was 61% in adults (Lindsen et al, 2001) and the 3 to 5-year 
remission rate at 12-30 years of age children was 74-78% (Forsgren, 2004). In the Finnish cohort of 
patients with childhood-onset epilepsy, 64% of cases were in 5-year terminal remission off medications 
(Sillanpaa et al, 1998). 
 
Epilepsy and learning ability 
About 25-50% of children with epilepsy experience some degree of educational difficulties (Anonymous, 
2003). An old study made on the Isle of Wight found children with epilepsy of average intelligence 
exhibiting at least 2-year retardation in reading skills (Rutter et al, 1970). A more recent UK study 
showed 53% of children with epilepsy attending mainstream schools were coping at a below average 
level and 16% were seriously behind (Thompson, 1995). Studies made in Finland showed that 27% of 
children with epilepsy did not complete basic or required education (Sillanpaa, 1992). An international 
cohort study involving Western and Eastern European countries (RESt-1 Group, 2000) showed 
comparable levels of education in patients with epilepsy and non-epileptic controls. In Italy, a high 
proportion of teachers was found to be very poorly prepared for having children with epilepsy in their 
classes (Pazzaglia and Frank-Pazzaglia, 1976). To our knowledge, there is no evidence that epilepsy 
education of teachers has improved. 
 
Epilepsy and employment  
People with epilepsy experience difficulties in finding and maintaining regular employment. 
Unemployment and underemployment rates are generally higher in patients with epilepsy than in the 
general population (Smeets et al, 2007). However, most studies on epilepsy and employment have been 
performed in selected clinical samples and differing definitions of employment problems. Social stigma 
has long been considered an explanation for the under- and unemployment rates and the unnecessary 
job restrictions adopted in patients with epilepsy. However, recent studies have indicated an 
improvement of the public attitude towards people with epilepsy (Jacoby et al, 2004). In addition, 
unemployment rates are fairly low (15%) in adult patients with newly diagnosed idiopathic or remote 
symptomatic epilepsy from several Western and Eastern European countries (RESt-1 Group, 2000). 
Higher seizure frequency is associated with higher rates of unemployment (Smeets et al, 2007). 
Psychosocial factors also tend to affect employment. These include fear and limitations on lifestyle 
(Fisher, 2000), intelligence, education, personality, age, psychosocial and neuropsychiatric functioning 
(Batzel et al, 1980; Fraser et al, 1983). Job restrictions are common in European countries, particularly in 
Central and Eastern Europe, where unemployment rates are even greater than those of Western Europe 
(Anonymous, 2003). These findings are in contrast with the fairly low accident rates in people with 
epilepsy (Van den Broek and Beghi, 2004). Intervention studies on epilepsy and vocational rehabilitation 
are scarce and long-term effects of specific employment programs are virtually unknown (Smeets et al, 
2007).  
 
Epilepsy and driving  
In the European Union, most member states require a two-year seizure-freedom period before granting 
or renewing a driving license. In contrast, there is a significant variability of exceptions for patients with 
active epilepsy (seizures during sleep or on awakening, myoclonic jerks, and simple partial 
seizures)(Table 5.5.3.4.5). The issue of epilepsy and driving varies depending on the patient’s or the 
health authority’s perspective (Beghi and Sander, 2005). From a patient’s perspective, the risk of 
seizure-related accidents (rate ratio, RR 1.8)(Vaa, 2005) and the risk of serious accidents (RR 1.4)(Taylor 
et al, 1996) may be too high. From the health authority perspective, however, the proportion of accidents 
attributable to epileptic seizures is extremely low, ranging from 0.02 to 0.2% (Black and Lay, 1997; 
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Sheth et al, 2004). In addition, mandatory reporting of epilepsy may have negative implications as it 
affects the patient-doctor relationship. 
 
Table 5.5.3.4.5. National legislations on epilepsy and driving in Europe 
 
 
________________________________________________________________________________ 

Country Group Seizure freedom Exceptions (ban) 
________________________________________________________________________________ 

Belgium I 12 months First unprovoked seizure (6 months) 
   First seizure, idiopathic (3 months) 
   Seizures not impairing driving (3 months) 
   Seizures during sleep, with pattern established 
   by 24 months 
 II 120 months (no AED; First unprovoked seizure (5 years) 
  normal EEG) First provoked seizure (2 years) 

Croatia I 24 months Ban in people taking drugs contraindicated 
   with driving 

Denmark I 12 months Seizures during sleep (license valid 1 year;  
   2 years if seizure freedom >2 years; 5 years 
   if seizure freedom >4 years) 
   First unprovoked seizure (6 months) 
 II 60 months (taxi 120; Must be off AED for 5 years; license valid for 
  bus 240) 5 years 

Estonia I 24 months - 
 II - Prohibited 

Finland I 12 months First unprovoked seizure with normal  
   diagnostic tests (3 months) 
   Sporadic seizures (6 months) 
   Myoclonias (dose) 
 II - Prohibited 

France I 12 months Seizures only on awakening 
 II 24-60 months No seizures in previous 3 years 

Germany I  12 months Single seizures or occasion-related seizures 
   (3-6 months) 
   First seizure, idiopathic (3-6 months) 
   Treatment stop (ban 3 months) 
 II 60 months (no AED) First seizure, idiopathic (24 months) 

Ireland I 12 months Seizures during sleep established by 1 year 

Italy I 24 months - 
 II - Prohibited 

Netherlands I 12 months First unprovoked seizure (6 months) 
   First unprovoked, idiopathic seizure (3 months) 
   Sporadic seizures (6 months) 
   Myoclonias, single partial seizures (3 months) 
   Treatment stop/change (ban 3 months) 
 II 60 months (no AED; Untreated first unprovoked seizure and no 
  no EEG epileptiform epileptiform EEG (2 years) 
  activity) 

 
 
Norway I 12 months Drugs stolen or last seizure in particular  
   circumstances 
 II 120 months (taxi) - 

Sweden I 24 months Single unprovoked seizure 
 II 60 months (taxi) - 

Switzerland I 12 months - 

United Kingdom I 12 months Seizures during sleep with pattern established 
   by 3 years 
 II 120 months (no AED) Medical examination required 

________________________________________________________________________________ 

I = Non commercial driving;   II = Commercial driving; 

AED = Antiepileptic drugs;     EEG = Electroencephalogram. 
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5.5.3.4.4. Control tools and policies 
 
Disease severity and poor seizure control affect patients’ education, employment, driving and other daily 
life activities. However, psychosocial factors and stigma have also been considered as discriminating 
reasons for patients with epilepsy Although one gets the impression of a better attitude of the society 
towards epilepsy, patients with epilepsy still face relevant problems in having equal opportunities in 
several aspects of social life. This issue is further complicated by the lack of harmonization of the national 
regulations across European countries. 
The Second European Working Group on Epilepsy and Driving (SEWGED) has been appointed by the 
Driving License Committee of the EU in 2004. This group, which was represented by a number of experts 
in the field of epilepsy, collected all the available information on national driving regulations and outlined 
the main disease characteristics to adapt the present regulations to the different aspects of the spectrum 
of the disease and achieve harmonization across Europe. On April 27 2005, the SEWGED submitted a 
report to the EU Driving License Committee.  
The Public Education Commission of the IBE produced a policy statement “Towards a universal 
understanding of epilepsy”. This statement aims at summarizing the current scientific position on epilepsy 
and recommends a set of core facts that a lay or professional audience could understand (Anonymous, 
2003). The ILAE Employment Commission recommends a non-discriminatory policy for hiring people with 
epilepsy and considers that job restrictions are discriminatory unless based on an individual assessment 
(Employment Committee of the IBE, 1989). Reports from various European countries indicate that 
employment training programmes for people with epilepsy achieve better results than state agencies 
(Anonymous, 2003). The elements of these programmes include neuropsychological assessment, 
vocational training, interview technique (including disclosure) and specialized placement and post-
placement programmes. 
Lay associations, which are present in any EU member state, have a fundamental role in promoting 
education on epilepsy towards patients, their relatives and all potentially involved society members. 
Epilepsy and any other disabling condition should be part of the educational programs for teachers. 
Teachers could be very helpful in removing prejudice against epilepsy and stigma. 
A number of guidelines and practice parameters regarding the management of epilepsy have been 
developed in several European countries. These guidelines have been endorsed by national and 
international scientific associations (ILAE, IBE. Cochrane Collaboration, LICE) or by national bodies 
aiming at developing evidence-based medicine measures for clinical practice (NICE, www.nice.org.uk; 
SIGN, www.sign.ac.uk). Although slightly different when addressing specific aspects of the diagnosis and 
treatment of epilepsy, these instruments can be easily adopted by countries with no access to in-house 
guidelines and eventually adapted to national or local situations. 
Consortia of epilepsy centres and other specialized units have been implemented in some European 
countries. In Italy, a network of epilepsy centres was founded in the 90s and was helpful in improving the 
diagnostic and therapeutic capabilities of each individual centre (Osservatorio Regionale per l’Epilessia, 
1996). On this basis, a more sophisticated web-based network has been recently created in Lombardy 
aiming at facilitating dissemination and storage of the clinical, laboratory and imaging data of each 
enrolled patient. Such networks can be easily implemented at national or multinational level and serve as 
a basis for the initiation of European comprehensive epilepsy programs. 

 
 
5.5.3.4.5. Future developments 
 
In the light of the available evidence, there is no need for further studies on the incidence and prevalence 
of epilepsy in countries with no population-based surveys. Given the homogeneous ethnic substrate of 
the European population and the consistency of the results of the published reports, similar incidence, 
prevalence and mortality rates are expected in these countries. However, age-specific incidence rates of 
epilepsy in the younger and older age groups are based on small samples of patients. For this reason, a 
study of the geographic and temporal trends of epilepsy in children and in the elderly may be needed. 
Multi-national studies should be performed to identify patients with acute symptomatic seizures, single 
unprovoked seizures and recurrent unprovoked seizures (epilepsy). Cohorts of patients with a first 
seizure should be prospectively followed to calculate the risk of seizure recurrence and identify patients at 
high risk of epilepsy. 
The variability of the legislations of the EU governments regarding employment and driving in patients 
with epilepsy and the scarce attention to the heterogeneity of epilepsy syndromes must change. 
Harmonization of the national directives, to be incorporated into a unique legal compendium, is required. 
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In addition, in line with the recommendations of the SEWGED, different rules should be set depending on 
the characteristics and the severity of the different syndromic patterns. 
 
With reference to the educational issues, children with epilepsy should be admitted into local 
neighbourhood schools whilst recognizing that, where epilepsy is not a single complication, adequate 
provision should be made in specialist schools. Issues relating to educating children with epilepsy should 
be an integral part of initial and in-service teacher-training provision. Liaison between parents, teachers, 
and professional healthcare workers is essential to the educational provision for children with epilepsy. 
Increased knowledge about epilepsy amongst school children should be encouraged. 
 
Provisions should be made of high standards of care to patients with epilepsy to reduce the risk of seizure 
recurrence secondary to an incorrect management of the disease. In this regard, the published guidelines 
on the diagnosis and treatment of epilepsy should be disseminated into each European country and 
adapted to the local situation. Networks of health care workers (physicians, nurses, psychologists, 
technicians, physical therapists, etc.) should be implemented to guarantee a comprehensive management 
of epilepsy in well-defined geographic areas. These networks should include epilepsy centres and centres 
for the surgery of epilepsy. Using the available web sources, interactions between professional health 
care workers should be increased to discuss the problems posed by individual patients and exchange 
information for educational, practical, and research purposes. 
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5.5.3.4.7. Acronyms 
 
AED  Antiepileptic Drug 
CFR  Case Fatality Ratio 
IBE  International Bureau for Epilepsy 
ILAE  International League Against Epilepsy 
LICE  Lega Italiana contro l’Epilessia 
NICE  National Institute for Clinical Excellence 
PMR  Proportionate Mortality Ratio 
SEWGED  Second European Working Group on Epilepsy and Driving 
SIGN  Scottish Intercollegiate Guidelines 
SMR  Standardized Mortality Ratio 
SUDEP  Sudden Unexplained Death in Epilepsy 

 
 
5.5.3.5 Multiple sclerosis 

 
 
5.5.3.5.1. Introduction 
 
Multiple sclerosis (MS) is a chronic progressive potentially highly disabling disorder with considerable 
social impact and economic consequences despite its relatively limited prevalence. It is the major 
cause of non-traumatic physical disability in young adults (Sadovnick and Ebers, 1993).  
 
MS is an acquired inflammatory and neurodegenerative immuno-mediated disorder of the central 
nervous system, characterised by inflammation, demyelination and primary or secondary axonal 
degeneration (Trapp et al, 1998). MS etiology is unknown. The disease shows heterogeneity with 
respect to its pathogenesis, clinical manifestations, prognosis and pathology (Lucchinetti et al, 1996).  
 
MS clinically manifests itself with signs of multiple neurological dysfunctions (e.g., visual and sensory 
disturbances, limb weakness, gait problems and bladder and bowel symptoms) followed by recovery 
or by an increasing disability due to irreversible functional disability over time (Ebers, 1998). 
However, aspecific symptoms such as fatigue (80% patients) can alone interfere with their quality of 
life and productivity (Freal et al, 1984; Krupp et al, 1988). 

 
 
5.5.3.5.2. Data sources 
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The distribution of MS incidence and prevalence by age, sex, disease course and disability,and that of 
MS mortality was reviewed for Europe with regards to “European Union (EU) 27”, European Fair 
Trade Association (EFTA) Countries, and Switzerland, hereafter referred to as “Europe”. Articles 
published in the international scientific peer-reviewed literature (Firnhaber and Lauer, 1994; Rosati, 
2001; Pugliatti et al, 2002; Pugliatti et al, 2006; Pugliatti and Rosati, in press), World Health 
Organisation (WHO) and Eurostat sources were used.  
 
Large population-based studies (ie, 50 000 pop. and over, registry-based nationwide surveys) 
available since 1992 were considered, and the most recent data from the largest populations were 
prioritised.Reliable evidences reported in non-English scientific literature or from local small 
population surveys were also used when the search on international peer-reviewed literature failed to 
produce any result for a specific country. 
 
Age categorisation for prevalence and incidence differs from studies to studies. For this report, the 
age classification was chosen based on what has been published elsewhere (Pugliatti et al, 2006).  
When feasible, the total prevalence rate was standardized using the 1966 European population, and 
age-standardised rates were reported. 
The distribution of disability (Kurtzke, 1983) was categorised into mild (Expanded Disability Status 
Scale (EDSS) 0 to 3.5), moderate (4.0 to 6.5) and severe (7.0 to 9.5).  
Based on the clinical course, MS is typified as Primary Progressive (PP-MS), Secondary Progressive 
(SP-MS), Relapsing-Remitting (RR-MS) and Progressive Relapsing (PR-MS). For practical purposes, 
SP-MS and PR-MS were aggregated into PR-SP-MS. The distribution of the disease course consisted 
in the three categories: RR-MS, PR-SP-MS and PP-MS.  
 
MS case registers in ”Europe” 
Population-based registries provide relevant information on the epidemiology of MS; some examples 
follow. The Danish Multiple Sclerosis Registry (DMSR) has collected MS cases since 1948 (www.si-
folkesundhed.dk/Forskning/Sygdomme%20og%20tilskadekomst/Sclerose.aspx), and has been 
updated by prospectively and retrospectively recording information on MS cases from multiple 
sources, including the National Patient Registry (Koch-Henriksen et al, 2001). The Registry is 
estimated to be 90% complete, and with a diagnostic validity for definite MS of 94%. It links with 
Denmark’s Centralised Civil Registry, including the National Registry of Causes of Death, and the 
Danish Twin Registry. The DMSR has proved to be a valuable tool for multiple assessments of MS 
epidemiological indices and for studying the natural history of the disease (Koch-Henriksen and 
Hyllested, 1988; Koch-Henriksen et al, 1992; Brønnum-Hansen et al, 1994; Koch-Henriksen, 1999).  
 
The European Database for Multiple Sclerosis (EDMUS) has been available since 1992. It was 
designed within the European Concerted Action for Multiple Sclerosis funded by the European 
Commission (Confavreux et al, 1992; Confavreux, 1994; www.edmus.org) as a dataset containing a 
minimal set of obligatory information serving MS population-based studies and multicenter 
collaborative research. EDMUS has been relevant in studying the natural history and physiopathology 
of MS (Confavreux et al, 2000; 2003). 
 
The Norwegian National Multiple Sclerosis Registry was established in 2001 at the Norwegian Multiple 
Sclerosis National Competence Centre, Haukeland University Hospital, Bergen, aimed at collecting 
clinical and demographic information of all prevalent MS patients in Norway (Myhr et al, 2006; 
www.helse-bergen.no/avd/ms/msregisteret). In 2007, a biobank unit for collection of biological 
samples (DNA and serum) from all available MS patients was implemented.  
 
In 2001, a nationwide epidemiological MS register was initiated under the auspices of the German MS 
Society (Flachenecker et al, 2005; www.dmsg.de/multiple-sklerose-
news/index.php?anr=1016&kategorie=forschung). This project aimed at collecting epidemiological 
data on the number of patients with MS, course of the disease, and their social situation in Germany. 
To date, standardised data sets of ca. 5800 MS patients were recorded from 82 centers 
(Flachenecker et al, 2007).  
 
 
 
5.5.3.5.3. Data description and analysis 
 
Nearly 200 surveys on MS epidemiology published in the past three decades were scrutinized, out of 
which a third turned out to be informative with regards to disease burden. The most relevant 
epidemiological patterns of MS distribution in time and space across Europe are summarised here. Tables 
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5.5.3.5.1-5.5.3.5.4 provide further details as to prevalence distribution by country, gender, age, and 
incidence distribution by Country, where available. 
 
Table 5.5.3.5.1. Prevalence of Multiple Sclerosis in selected EUGLOREH Countries 
 
Table 5.5.3.5.2. Prevalence (per 100 000) of Multiple Sclerosis in selected EUGLOREH Contries by 
gender 
 
Table 5.5.3.5.3. Prevalence (per 100 000) of Multiple Sclerosis in selected EUGLOREH Countries, by age 
(best estimates) 
 
Table 5.5.3.5.4. Incidence (per 100 000/year) of Multiple Sclerosis in Europe  
 
 
Systematic surveys in the UK for more than 70 years show three main epidemiological trends: a north-
to-south gradient: the northeast mainland and the Scottish offshore islands versus southern England and 
Wales; a markedly increased prevalence up to tenfold in Wales partly related to repeated assessments 
over time and increased awareness of MS; and the subsequent tendency for the latitudinal gradient to 
level off. Scotland’s rates are at least twice those of England and Wales and, despite methodological 
differences, the north-to-south latitudinal gradient of MS prevalence across the UK is unquestionable, 
with a discrete change in risk at the Scottish border. The MS prevalence in Northern Ireland is 
comparable with that in Scotland, probably because of the close ethnic origins and genetic composition of 
the two populations. In Ireland, the prevalence of MS is similar to that in the UK at comparable latitudes. 
The MS prevalence in the Nordic countries is notably high, with some heterogeneity in temporal trends 
and across regions. The higher prevalence rates of MS reported in some regions compared with the 
respective national means was referred to as the Fennoscandian focus of MS. This extended from western 
to southeastern Norway, Denmark, southern Sweden, southwestern Finland and back to northeastern 
Sweden. A correlation with the distribution of environmental exposure specify to what was hypothesized. 
Norway has an uneven distribution of prevalence and incidence, with peaks in central areas. Mean annual 
incidence rates have increased significantly from 3 to 6 per 100 000 per year in the western regions in 
the past three decades. The clinical phenotypes also appeared to have changed in Norway over time, with 
increased proportions of RR- versus PP-MS and among women versus men. A fluctuating incidence 
pattern was reported for Vestfold and for Hordaland County. Native Norwegians in Oslo had a prevalence 
rate of 136, which was higher than that in the city’s general population. In Hordaland County prevalence 
was 151 in 2003. In most Nordic counties of Troms and Finnmark, largely populated by Sami, a 
genetically resistant population, the prevalence increased 3.5-fold to 73 between 1973 and 1993.  
Based on a registry system established in the early 1950s, prevalence in Göteborg in southwestern 
Sweden was 96 in 1988, while the mean annual incidence rate was 2.6 in 1974–88. Multiple assessments 
carried out in Västerbotten County in northern Sweden showed an increase of prevalence from 125 in 
1990 to 154 in 1997; and a mean annual incidence rate of 5.2 in 1988–97. 
In Finland, regional differences in MS prevalence and incidence have persisted over a 30-year follow-up 
period, with the highest rates reported in the western region round the town of Seinäjoki, intermediate 
rates in central Finland and coastal Vaasa and relatively lower rates in Uusimaa in the south. Prevalence 
increased between 1983 and 1993 in all these districts and in Vaasa, especially among women. 
The DMSR provides epidemiological data on MS in Denmark that appear to be consistent with the findings 
in Norway and Sweden (Brønnum-Hansen et al, 2006) probably indicating a similar genetic and 
environmental background for susceptibility to MS. 
Iceland provides a 50-year observational period in a well-defined and stable population. The threefold 
increase of MS prevalence up to 119 in 1999 compared with 1950 was related to improved case 
assessment over time. The MS risk in Iceland is similar to that in the other Scandinavian countries. 
The MS prevalence in Germany has been rather homogeneously distributed over time and geography, 
with prevalence between 83 and 127 (Pugliatti et al, 2006) and an estimated mean annual incidence rate 
of 4.2 (Lauer, personal data). Similar prevalence rates were found in the Netherlands, Belgium, Slovenia, 
Switzerland and Austria, in comparable time periods. The geographical distribution of MS prevalence was 
heterogeneous in Poland, with a peak rate of 110 in the south, in the Czech Republic, with rates up to 
160 in three small northern Bohemian districts, and in Hungary, with rates up to 79 in Fejer County. 
Based on a nationwide survey, the estimated prevalence in France is 65 per 100 000 (Vukusic et al, 
2007), and a northeast-to-southwest gradient of MS distribution in France was shown with both morbidity 
and mortality studies (Vukusic et al, 2007). Further studies showed that regional differences applied to 
prevalence but not to incidence rates, indicating a focal distribution of MS in ethnic groups with different 
susceptibility. 

Parallel to improvement of the national health care system, multiple large population-based assessments 
conducted in northern, eastern and central Spain found prevalence rates of 32–58 and mean annual 
incidence rates from 2–4 in the 1990s. Prevalence data are in the same range for Portugal. 
Several prevalence surveys on MS have been conducted in Italy in the past two decades and some 
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regions have been multiply assessed. The overall prevalence and the reported increase over time in the 
mainland and in Sicily probably resulted from improved diagnostic accuracy, epidemiological methods, 
multiple assessments and increased survival. Prevalence and incidence rates in the island of Sardinia 
were significantly higher than the national mean rates and showed a significantly increasing time trend 
over the past 30 years. The 4-fold increase in Malta’s prevalence rate since 1978 was explained by the 
changing population age structure, generally increased life expectancy and previous diagnoses. The 
genetic influence from northern Africa, an area at low risk for MS, is believed to account for the low 
absolute MS risk in the Maltese. 
Prevalence of 39 and 21 per 100 000 has been reported for Bulgaria and Romania, respectively, with a 
mean annual incidence of 0.9 for Romania. Prevalence was 39 in Greece and Cyprus (Pugliatti et al, 
2006), with a mean annual incidence of 2.4 in Greece. Methodological issues, such as hospital-based 
study designs and under-reporting, may account for underestimation of rates in these areas. 
In brief, prevalence in Europe ranges from approx. 20 to 190 per 100 000. Mean rates are higher in 
northern countries, maybe also due to a better degree of ascertainment, i.e. for the use of registry 
systems and repeated assessments over time. 
Nevertheless, a certain extent of prevalence heterogeneity is observed within Countries, so the role of 
environmental factors and their interaction with the population specific genetic susceptibility in increasing 
MS frequency cannot be ruled out. A tendency for a decreasing variability in prevalence rates among and 
within Countries has been observed over time, pointing to a widespread improvement of case 
ascertainment and survey methodology in the same time frame. Prevalence ranges between 11 and 282 
per 100 000 in women and between 10 and 123 per 100 000 in men, with female:male ratios between 
1.1 and 3.4. Mean total prevalence estimates by age group varied significantly across Countries. The 
highest prevalence estimates have been reported for the population aged 35–49 for all Countries taken 
into consideration with the exception of the Republic of Ireland, Northern Ireland, Scotland, and Norway, 
where prevalence was higher in the population aged 50–64. 
The total annual mean MS incidence in Europe is estimated to be 4 per 100 000, with peaks registered 
registered in Finland, Scotland, Norway and Sardinia, insular Italy. 
 
The distribution of MS in Europe by disease course 
 
The reported prevalence-based distribution of disease course is reported in Table 5.5.3.5.5 and Figure 
5.5.3.5.1. RR-MS ranged from 24% (The Netherlands) to 88% (Greece) of prevalent cases. The 
combined proportion of RP-MS and SP-MS ranged from 4% (Sweden) to 50% (Bulgaria), whereas PP-MS 
ranged from 4% (Austria) to 35% (The Netherlands).  
 

Table 5.5.3.5.5. Proportion of Multiple Sclerosis patients by disease course in selected EUGLOREH 
countries 

The distribution of MS in Europe by severity 
The prevalence-based distribution of disease severity indicated by means of disability score is shown in 
Table 5.5.3.5.6 and Figure 5.5.3.5.2. The estimated proportion range for mild MS (EDSS 0-3.5) was 33% 
(UK) to 80% (Spain), between 13% (Italy) and 48% (UK) for moderate MS (EDSS 4-6.5) and between 
5% (Austria) and 39% (The Netherlands) for severe MS (EDSS 7-9.5)  
 
Table 5.5.3.5.6. Proportion of Multiple Sclerosis patients by disease severity (EDSS) in selected 
EUGLOREH countries 
 
MS mortality rates and survival time in Europe 
Data on MS mortality must be taken cautiously in time series based on ICD (International 
Classification of Diseases) codes as they may reflect a change in the coding system over time. Also, 
when MS patients die from other causes or from age-related diseases if they are in the older tier, 
misclassification, up to 23%, deriving from the assessment through death certificates is likely to 
occur as MS is not mentioned (Ford et al, 2002). 
MS is associated with an elevated risk for death in Europe, with mortality ranging from 0.6 to 1.0 per 
100 000 as reported by WHO for 2002 (WHO, 2004a). However, rates up to 3.6 per 100 000 are 
reported in the scientific literature. An overview of mortality rates in Europe is reported in Table 7 
Decreasing trends over time are reported for Denmark, Scotland, The Netherlands, Switzerland, 
Germany, Austria and Portugal (Pugliatti et al, 2006), increasing trends in Norway, Sweden, Bulgaria 
and in Italy for women. The highest mortality rates from MS in Austria were observed for the age 
group 50-69 and with a woman:man ratio of 2.0. In the same study the total median age at death 
from MS was 59 years between 1990-2001, with a 15-year shorter life expectancy than the general 
population. Mean survival time after onset range from about 30 to 45.  
 
Table 5.5.3.5.7. Mortality (per 100 000) of MS patients in selected EUGLOREH countries 
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The epidemiology of MS in Europe: methodological issues 
Despite the wealth of data deriving from systematic epidemiological studies on MS conducted over 
the past three decades, reliable information on age-specific prevalence rates, on the distribution of 
prevalent cases by disease severity and course, and on incidence rates lacks for nearly two thirds of 
all European countries. Redefining the geographical pattern of MS in Europe is a hard task due to: (a) 
the variability of the surveyed populations with respect to size, age structure, ethnic origin; (b) the 
capability to detect benign and/or early cases; (c) the different degree of case ascertainment 
coverage based on geographic and time setting, access to medical care, number of neurologists, 
availability of new diagnostic procedures, public awareness about MS; (d) the impact of different 
diagnostic criteria used and the inter-observer variability when comparing incidence and prevalence 
rates between studies. 
A decreasing north-to-south gradient in the distribution of MS prevalence rates across Europe has 
been observed. Although assessment biases might play a role in such distribution, biological factors, 
i.e., differences in environmental exposures, and/or different genetic susceptibility underlying such 
differences cannot be ruled out. Mean rates tend to be higher in countries where the degree of 
disease investigation is also higher, with better accuracy in survey methodology, and where 
assessments have been repeatedly conducted over time, often based on nation-wide surveys and 
registry systems. However, the tendency for a decreased variability in prevalence rates among and 
within countries over time and a temporal increase of prevalence and incidence rates where multiple 
assessments have been carried out point to a general improvement in case ascertainment and survey 
methodology in time.  
When multiple regression models were used to predict the degree of MS prevalence according to 
latitude, a latitudinal gradient was found if crude prevalence rates were considered (Zivadinov et al, 
2003). However, for prevalence and incidence rates age-adjusted to the European (and World) 
population a weak correlation was found. The population age structure is therefore a relevant factor 
underlying the differences in MS distribution.  
A general methodological issue encountered in reviewing the current epidemiology of MS in Europe 
was categorisation, and a great deal of variability in categorising variables (age group, disease 
course, disease severity) was observed among studies. As for disease course, due to the remarkable 
heterogeneity of the course patterns, the cross-sectional nature of the assessment and the study 
specific purposes, only the proportion of RR-MS and PP-MS is sometimes reported. Disease course 
categorisation is mostly prevalence-based, virtually leading to misclassification biases with respect to 
future outcome. This may account for an underestimation of the proportion of progressive courses 
and severely disabled cases, subsequently underestimating the impact on the global disease socio-
economic burden. 

 
The socio-economic burden of MS in Europe 
 
The disability adjusted life years (DALYs) is one of the most commonly used measures in evaluating 
the burden of MS in health economics. DALYs are the sum of the present value of future years of 
lifetime lost due to premature mortality (years of life lost, YLLs) and of lifetime adjusted for the 
disease severity due to mental and/or physical disability (years of life with disability, YLDs) (Murray 
and Lopez, 2000; Fox-Rushby and Hanson 2001). The computation of DALYs is therefore based upon 
epidemiological data, such as prevalence and incidence rates, age at disease onset, life expectancy at 
disease onset, age at death, degree and duration of disability. The total DALY for MS in Europe is 307 
000 years and varies according to mortality strata, being 157 000 in the very-low-child/very-low-
adult stratum, 63 000 in the low-child/low-adult and 87 000 in the low-child/high-adult mortality 
strata respectively (WHO, 2004b). Few studies measuring DALYs have been carried out so far for MS 
as compared to other neurological disorders. Furthermore, comorbidity in MS and associated 
symptoms (eg., depression, urinary tract infections) are often overlooked when measuring DALYs in 
MS.  
The general decreasing trend of mortality rates over time reported for many countries and 
subsequent increased survival time after MS onset will increase the disease burden due to the 
greater number of YLDs. The majority of those countries with higher life expectancy are found to also 
have higher MS incidence (WHO, 2004), thus proportional greater burden of disease in the future. 
MS social costs are high. Cost data were extrapolated for EU25 and EFTA countries based on a 
model, using economic indexes adjusting for price level differences in different sectors between 
countries (Sobocki et al, 2007). Costs, retrospectively assessed, were presented as total annual cost 
per patient in 2005, total direct costs (healthcare costs [inpatient care, outpatient care, drug costs 
and tests], non-medical costs [services, and investments] and informal care), indirect costs 
(production loss due to sick-leave and early retirement), and intangible costs (comparison of 
patients’ HRQoL to that of age- and gender matched general population). The economic burden of MS 
for the year 2005 was €13 billion, i.e., €27 per European inhabitant. Intangible costs would add an 
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additional € 8 billion. The cost per MS case in Europe ranges from €10 000 to €54 000, with a mean 
of €31 000. Direct costs, excluding informal care, amount to 56% of the total cost, and within these, 
drug costs dominate with €2.5 billion in 2005 (41% of direct costs or 20% of the total costs). Social 
services only represent 7% of total cost, explaining the intense use of informal care (22% of total 
costs) to help patients in their activities of daily living. 
 
Figure 5.5.3.5.1. Distribution of total cost of MS in Europe (year 2005) by resource use components. 
 
Production losses and especially early retirement (indirect costs) represent 22% of the total cost. No 
reliable estimates of the cost of premature death were found in the literature, and so could not be 
included in the study estimates. 
A patient with mild disability at the EDSS (the greater proportion) costs €14 300 per year, €31 200 per 
year if with moderate disability, and €58 300 per year if with severe disability.  
 
 
5.5.3.5.4. Risk factors 
 
MS is a complex multifactorial disorder, in which environmental factors supposedly interact with 
genetically susceptible individuals (Noseworthy et al, 2000). The most influential risk factor for MS is 
hypothesised to operate early in life. Later influences may act in determining the risk, either with 
individual main effect, or primed by early exposures and with reciprocal interaction(s). It is possible that 
more than one of these effects implies there are strong possibilities that also genes operate in 
determining MS risk especially at familial level. Major environmental factors, directly or indirectly climate-
related, are operative at population level, among which vitamin D status with diet and sun exposure, 
early life infections including infectious mononucleosis, and lifestyle factors also acting early in life, such 
as smoking.  

 

 
5.5.3.5.5. Control tools and policies  
 
Primary prevention 
The importance of environmental factors and their practical relevance for the prevention of MS have not 
received adequate consideration (Ebers, 2008). Gene-environment interactions should be studied with 
our advancing understanding of how genes produce specific susceptibility towards the environment. If 
sunlight or vitamin D are major environmental risk factors, studies of disease should be started although 
these might have a long-term outcome. 
Secondary prevention 

 
Diagnostic criteria 

 
There are no pathognomonic tests for the diagnosis of MS. Diagnostic criteria require evidence of 
dissemination of neurologic signs and symptoms in space and time based on historical, clinical and 
paraclinical evidence. The most widely used criteria in MS epidemiological research over the past two 
decades were the Poser Committee criteria (Poser et al, 1983), consisting of two large categories for 
definite and probable MS, and relevant subcategories: clinically definite MS (CDMS), laboratory-supported 
definite MS (LSDMS), clinically probable MS (CPMS) and laboratory-supported probable MS (LSPMS). In 
2001, an international committee of neurologists headed by W. Ian McDonald published the new 
diagnostic guidelines by incorporating magnetic resonance imaging (MRI), eliminating the category of 
probable MS and reintroducing that of possible MS (McDonald et al, 2001). According to these new 
indications, patients can receive a diagnosis of MS or possible MS. Because of the retrospective methods 
used in MS epidemiological studies and the lack of MRI facilities in some populations, the Poser et al 
criteria still comprise the most common classification in such surveys. MS is diagnosed more often 
according to the McDonald et al criteria than to the Poser et al one CDMS (52% vs 38%) (Fangerau et al, 
2004).  
Lastly, the lack of “attacks” and of recurrent episodes in primary progressive forms, may lead to an 
underestimation of such forms when the Poser Committee criteria are used (McDonnell and Hawkins, 
1998b). 
 

Clinical course 

 
The clinical course of MS shows heterogeneity among patients and can be rather unpredictable also in the 
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same patient. The following categorisation of MS clinical course has been reported (Lublin and Reingold, 
1996): (a) relapsing-remitting MS (RR-MS), a clearly defined disease with relapses with full recovery, or 
with sequelae upon recovery and periods between relapses characterized by a lack of disease 
progression, (b) progressive-relapsing MS (PR-MS), progressive disease from onset with clear 
superimposed relapses - with or without full recovery - and periods between relapses characterized by 
continuing progression; (c) secondary-progressive MS (SP-MS), initial RR course followed by progression 
with or without occasional relapses, minor remissions and plateaus; (d) primary-progressive MS (PP-MS), 
disease with progression from onset with plateaus and temporary minor improvements. 
Due to the cross-sectional or historical design of most epidemiological studies on MS, the disease course 
is often more simply categorised into RR-MS, secondary progressive (SP-MS) and chronic progressive 
(CP)- or PP-MS (Ebers, 1998) and is based on prevalent cases. It is often unclear whether PR courses are 
lumped to RR or PP ones. 
 

Disability 

Several scales have been used to measure disability in MS, aimed at evaluating the efficacy of 
interventional programs. In MS epidemiological descriptive research, the burden of disability is most 
frequently presented as Kurtzke’s Expanded Disability Status Score (EDSS) for prevalent cases (Kurtzke, 
1983). Disability due to MS can be measured within functional neurological systems (pyramidal, 
cerebellar, brainstem, sensory, bowel and bladder, visual, cerebral, other) by assigning to each of them a 
score. The distribution of the scores over the functional systems combined with their degree is then 
assigned to one of the 20 categories (0, 0.5, 1, etc. to 10) which indicate the level of disability. Further 
lumping is often needed when precise scores cannot be assessed in historical or cross-sectional studies so 
that EDSS 0 to 3.5 refers to fully ambulatory with the most moderate disability in at least one functional 
system, 4.0-6.5 refers to fully ambulatory, although relatively severe disability, eventually constant 
bilateral assistance needed to walk 20 m; 7.0 to 9.5 refers to patients restricted to wheelchairs, confined 
to bed and totally helpless and 10 is death due to MS. 
 

Treatment 

There is no cure for MS, but there are drugs able to slow down the underlying pathogenetic process and 
help control symptoms. Goals for treating MS may include reducing the number of attacks, improving 
recovery from attacks and halting further progression of the disease. Based on available evidence, early, 
aggressive treatment is warranted in all patients with MS or at risk of developing MS (eg., ‘clinically 
isolated syndromes’). Identifying benign cases in the early stages of MS is difficult and there is evidence 
that treatment with interferon beta has beneficial effects on the central nervous system (CNS) 
inflammation compared to placebo. 
Five disease-modifying therapies for the initial management of MS are available in Europe, i.e., beta-
interferons 1a and 1b, glatiramer acetate and natalizumab, a monoclonal antibody against blood-brain 
barrier constituents. Mitoxantrone is sometimes used for the treatment of worsening forms of RR- MS and 
SP-MS. Besides the method and frequency of administration of these drugs (injections and up to every 
day), side effects can interfere as well interferons with the quality of life and productivity of MS patients’ . 
An understanding of the potential side effects of these drugs is critical for the patients to ensure 
compliance. Other drugs are used, such as azathioprine, intravenous immunoglobulins (IVIG), 
cyclophosphamide. A number of drugs are being tested some of which have shown satisfactorily 
preliminary results: lamotrigine, campath-alemtuzumab, FTY 720-fingolimod, anti IL 2 receptor 
monoclonal antibody, teriflunomide, daclizumab and cladribine. 
Rehabilitation in MS implies comprehensive, multidisciplinary, individualised, coordinated rehabilitation 
programmes (Miller et al, 2006). Also, home-based care has been shown to be more cost-effective, and 
achieve important gains in measures of general health, pain, role-emotion, and social function, regardless 
of functional status. 
 
Policies 

 
The Framework Directive on Equal Treatment in the Work Place  
 
Council Directive 2000/78 EC, prohibits direct and indirect discrimination on the grounds of disability, and 
introduces the concept of reasonable accommodation whereby the employer is obliged to accommodate 
the needs of suitably qualified disabled people by adapting premises, work schedules or job descriptions 
so that they can be employed. The impact of the Directive on EU citizens with multiple sclerosis has not 
yet been analysed; however, the onset of multiple sclerosis often occurs at the prime of life, when people 
have significant economic and social responsibilities. A European wide survey and analysis (Sobocki et al, 
2007) revealed the positive psychological and physical benefits of job retention that can reduce the 
progression of the disease, yet many people affected by MS are forced to give up work due to lack of 
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support.  
The Framework Directive on equal treatment in the work place is an important basis upon which to 
challenge this discrimination; the concept of ‘reasonable accommodation’ within the Directive should be 
interpreted to include flexible working, rest periods, the necessary work adaptations and a social 
protection safety net to respond effectively to the symptoms of MS and ensure both access and dignity. 
Much more focus is required however to ensure that the Directive has the right impact on the relations 
towards people affected by MS. The Code of Good Practice on MS ( see below) calls for information and 
awareness-raising programmes for employers, co-workers and for those diagnosed with MS regarding the 
Directive, its scope and its potential both as an advocacy tool and for seeking individual redress. 
A new study on MS and employment in the EU is in its final phases and results will be made available in 
scientific literature.  
Early published studies on MS patients and their employment situation focused on identifying factors that 
differentiated the employed from the unemployed for predicting which type of individuals were at risk for 
leaving the workforce. The most important of these early studies (Larocca, 1985) identified disease and 
demographic characteristics (age, gender, education, disability level) that were directly associated with 
employment status, but accounted for only 14% of the variation between employed and unemployed 
individuals with MS. The important conclusion of this report was that most variations seem due not to the 
severity of the disease or to demographic differences but to pre-morbid personality, coping style, 
workplace characteristics and social support. With the exception of pre-morbid personality, appropriate 
interventions can address these other factors in a way that promotes the individual’s ability and desire to 
stay in the workforce. Keeping people with MS in the workforce can be beneficial for society in general, as 
well as for the self-esteem and economic security of the individual. Currently, there are no 
comprehensive data available on the employment situation of people with MS in Europe, but only reports 
from a few individual countries, with varying study designs that preclude a comparison of results.. The 
primary objectives of the new study are to generate data that will substantiate national service provision 
planning and European-level lobbying by:  

o determining the general employment situation in a sample of European countries (i.e. number 
of unemployed people due to MS, number of people actively seeking employment, number of 
currently employed people and at/not at risk for job loss); 

o identifying demographic and disease characteristics that differentiate employed from 
unemployed people with MS; 

o identifying factors that enable employed people with MS to stay in the workforce; 
o assess the impact of a variety of factors that influence a person’s choice/ability to maintain 

employment. The outcomes of the study will be published on an international, peer-reviewed, 
scientific journal reporting the results. The report will be used at national level to promote the 
rights of people with MS to obtain and maintain employment, without discrimination, 
architectural barriers or other cultural, social, psychological or physical obstacles. The report 
will also be used to promote, at European Union level, the employment of people with MS to 
help guarantee appropriate interpretation and application of the EU directive on employment of 
the disabled throughout the Union. 

 
The European Parliament Resolution on the effects of discriminatory treatment towards people with MS in 
the European Union 
In December 2003 the European Parliament adopted unanimously a resolution and report(26) concerning 
the effects of discriminatory treatment towards people with multiple sclerosis within the European Union) 
based upon a petition submitted by a British person with Multiple Sclerosis, Louise McVay. This report 
was actively supported by the European Multiple Sclerosis Platform and all EU Multiple Sclerosis Societies. 
Health Departments in most member states of the Union provided information which was used for the 
preparation of the report. 
The contents of the report, presented by Parliament’s Rapporteur Uma Aaltonen from Finland -herself a 
person with MS - analysed the experiences of people with MS in Europe. It did so with regard to the type 
of medical support they were able to obtain from their respective health services, as well as in relation to 
their social and family environment, and in particular their employment prospects.  

Paragraph 1 of the substantive resolution adopted by the Parliament urged the Ministers of Health of the 
European Union to develop a “Code of Best Practice” for MS patients. 

European Code of Good Practice on the Rights and Quality of Life of People Affected by MS 
 
The Code was drawn up in spring 2005 as follow up to the above European Parliament Resolution It is 
targeted towards all stakeholders in the lives of people affected by MS, including policy makers and 
administrators, the medical profession, the corporate sector, volunteers, families, and of course, the 
person affected by MS. 
The Code is a political instrument that outlines briefly the issues of fundamental importance to people 
affected by MS. It provides a practical framework that describes in general terms:  
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• The optimal approach in relation to treatments, therapies and services, research, employment, 
and empowerment of people affected by MS; 

• It signposts core consensus documents and materials that are endorsed by both the medical and 
patient community; 

• It commits national governments and the European Commission to an independent monitoring 
system that will feed into the open method of coordination on public health. 

 
The Code describes good practice in four key areas critical to the health and Quality of Life of People 
affected by MS. 

• Equal rights and access to treatment, therapies and services in the management of Multiple 
Sclerosis; 

• A shared agenda in MS research; 
• Employment and Job retention 
• Participation and Empowerment 

 
The European Parliament, the European Commission and the German Health Minister Ulla Schmidt, 
during the German Presidency of the European Union endorsed the European “Code of Good Practice” on 
Multiple Sclerosis and its reference documents. Implementation of the Code at national level will help 
overcome the currently unacceptable inequalities in the diagnosis, treatment and care of people with ms 
within and across the EU Member States.  
 

EU Consensus documents and reference papers in the areas of MS referred to in the Code 

• The European Map of Multiple Sclerosis, (www.europeanmapofms.org) 
The European Map of MS database provides information and data on the epidemiology of MS and the 
availability and accessibility of resources for people with MS at country level. The contents of the 
database can be searched and illustrated through maps, charts or spreadsheets in the data query section. 
The whole database will be updated every four years. Data will also be collected on an ongoing basis from 
countries that have not yet submitted data and new data will be collected for new categories and sub 
categories as and when necessary, for example when a new treatment becomes available. 

• Escalating Immunomodulatory Therapy of MS Consensus Paper  
• Current therapeutic recommendations, from the updated and edited version 2007 (MSTCG, 2007) 
of the original report 2006 (MSTCG and Rieckmann, 2006) 
Recent clinical studies in MS provide new data on the treatment of clinically isolated syndromes, 
secondary progression, direct comparison of immunomodulatory treatments and dose issues. All 
these studies have important implications for the optimised care of MS patients. The multiple 
sclerosis therapy consensus group (MSTCG) critically evaluated the available data and provided 
recommendations for the application of immunoprophylatic therapies. 
• Recommendations on Rehabilitation Services for People with Multiple Sclerosis in Europe by the 
European Multiple Sclerosis Platform and RIMS, Rehabilitation in Multiple Sclerosis (Battaglia et al, 
2004). 
These recommendations are the result of an intensive collaboration among foremost experts in 
Multiple Sclerosis Rehabilitation in Europe; their target is to contribute to ensuring Europeans with MS 
have access to the best possible rehabilitation services at every stage of their illness. 
• Symptomatic Therapies Consensus Paper based on the German MS Society’s report “Mehr 
Lebensqualität, Sympomatische Therapie bei MS”. (Henze et al, 2006). 
Although there is a vast amount of scientific literature dealing with symptomatic treatment, high 
quality studies are still scarce. The MSTCG from Austria, Germany and Switzerland developed and 
published consensus guidelines based on the available evidence from clinical studies and on expert 
opinions collected and critically edited by a group of MS neurologists. The Consensus paper includes 
treatment guidelines for some of the most important MS symptoms such as motor function and 
coordination, cranial nerves, autonomic nervous system function e.g bladder, bowel and sexual 
dysfunction, psychiatric and psychological problems, and pan and paroxysmal symptoms. 

• Position Paper Palliative care among people severely affected with multiple sclerosis ( Haffenden 
et al, 2006).  
This position paper based on recent studies underlines the need for patients severely affected by MS 
in Europe to have access to palliative care assessments and services. 
• National Institute for Clinical Excellence Guideline on MS Services (UK) 
The National Institute for Clinical Excellence Guideline on the management of MS provides clear, 
evidence-based recommendations on managing all aspects of MS and offers a blueprint for service 
providers and commissioners on the best way to organise complex services. 
• Principles to promote the quality of life of people with MS (Trisolini et al, 2002) 
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These 10 principles were designed to guide the development and evaluation of services that are 
provided by governments, for profit or no-profit health and social services providers, employers and 
other organizations for people with MS. 
 

UN Convention on the rights of People with Disabilities 
 
There are number of references in the UN Convention on the Rights of Disabled People, which support 
and reinforce the European Code of Good Practice on the rights and quality of life of people affected by 
MS. The UN Convention, once ratified, is legally binding and relates to disabled people in general. The 
Code is not legally binding but is very specific towards the rights and quality of life of people affected by 
MS, drawing on key policy developments and consensus papers in the field. In this respect, it is clear that 
these instruments are highly complementary. 
Civil Society: the role of organizations International, European and National Level 
There are active MS societies in all 27 member states of the EU; together with other societies from the 
wider part of Europe they constitute the European Multiple Sclerosis Platform (EMSP). EMSP is 
represented within the European Medical Agency (EMEA), the European Commission’s Health Policy 
Forum, and is also part of the European Patients’ Forum and the European Disability Forum. Its parent 
body at international level, the Multiple Sclerosis International Federation (MSIF) has consultative status 
within the WHO. 
 
 
5.5.3.5.6. Future developments 
 
There is much work to be carried out in order to achieve full and equal participation of people with MS in 
society. Advances in medical research, the creation of appropriately flexible labour and social policies for 
people with MS and the creation of an economic environment in which the cost of the disease of MS on 
the individual and society are some of the issues on which national MS societies campaign tenaciously. 
At the MS-ID conference hosted by EMSP in May 2007, it was conveyed that developments are coming 
on-stream, and have multifaceted implications for the management of the disease. There is no cure for 
MS, but medicines may slow it down and help control symptoms.  
As a way forward in addressing the future, the needs and voices of people with MS must be formally 
sought. Consultative status for patients on issues such as pricing and reimbursement matters. The 
professionalisation of the patient’s status (i.e. the strengthening of MS society foothold in the national 
framework for effecting political change) is bringing with it enhanced possibilities for empowerment and 
self-advocacy. But emphasis must be placed on harmonising the status and advocacy role of national MS 
societies in contributing to social policy changes. 
The EMSP has recently embarked upon a three year project entitled MS-ID (Multiple Sclerosis – 
Information Dividend) which seeks to enhance equity of treatment, access thereto and quality of services 
for EU citizens affected by Multiple Sclerosis (MS). It will create a standardised data collection and 
management system of different national care approaches to MS, which will allow good practice sharing 
between the EU Member States. The project will contrast and compare current EU member states’ 
national care approaches towards the diagnosis, treatment and management of MS. More specifically, the 
project partners will exchange information on: the creation of a defined strategy to analyse and compare 
MS data; prevalence and epidemiology of multiple sclerosis in Europe; good practice review of MS 
treatments and therapies, reviewing the social support and benefits of best management of MS. The 
project will also analyse existing national studies on the economics of (i.e. the cost of illness of) MS. 
This project will contribute significantly to the knowledge database available on MS, with the long-term 
added value of producing annual national reports on the status of MS using the Open Method of 
Coordination. The results of the project will come on-line during 2008 and 2009, with announcement 
thereon at a major public meeting in May 2009. 
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5.5.3.5.8. Acronyms 
 
ADL Activities of Daily Living 
CDMS Clinically Definite Multiple Sclerosis 
CPMS Clinically Probable Multiple Sclerosis 
CP-MS Chronic Progressive Multiple Sclerosis 
CNS  Central Nervous System 
DALY Disability Adjusted Life Years 
DMSR Danish Multiple Sclerosis Registry 
EDSS Expanded Disability Status Scale 
EFTA European Fair Trade Association 
EMEA European Medical Agency 
EMSP  European Multiple Sclerosis Platform 
EU European Union 
HRQoL Health-related quality of life 
ICD  International Classification of Diseases 
IL Interleukin 
IM Intramuscularly 
IV Intravenously 
IVIG  Intravenous Immunoglobulin 
LSDMS Laboratory-Supported Definite Multiple Sclerosis 
LSPMS Laboratory-Supported Probable Multiple Sclerosis 
MRI Magnetic Resonance Imaging 
MS Multiple Sclerosis 
MS-ID Multiple Sclerosis Information Dividend 
MSIF Multiple Sclerosis International Federation  
MSTCG  Multiple Sclerosis Therapy Consensus Group 
PML Progressive Multifocal Leukoencephalopathy 
PP-MS Primary Progressive Multiple Sclerosis 
PR-MS Progressive-Relapsing Multiple Sclerosis 
RR-MS Relapsing-Remitting Multiple Sclerosis 
SC Subcutaneously 
SP-MS Secondary Progressive Multiple Sclerosis 
UK United Kingdom 
WHO World Health Organization 
YLD  Years Of Life With Disability 
YLL Years Of Life Lost 
  
 
 
5.5.3.6. Parkinson’s disease 
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5.5.3.6.1. Introduction 
 
Parkinson’s disease (PD) is one of the most common neurodegenerative disorders (von Campenhausen et 
al, 2005). It mainly affects voluntary movements with its symptoms of tremor, rigidity, bradykinesia 
(slowness of movement) and impaired balance. It is characterized by a chronic slowly progressive course, 
and is initiated by a yet unknown event which results in a localized degeneration of neurons in the brain 
area substantial nigra pars compacta. Other diseases which also result in the typical symptoms of PD 
include multiple system atrophy (MSA), progressive supranuclear palsy (PSP), and corticobasal ganglionic 
degeneration (CBD). These disorders, coined as “atypical parkinsonism”, have a much lower prevalence 
(MSA:1.86 to 4.9/100.000, PSP: 2.5 to 7.5/100.000; CGD: 4.0/100.000, respectively (Nath et al, 2005; 
Orphanet, 2007; Vanacore, 2005). 
Although, the disease is diagnosed by its impairment in movements, it has become apparent that non-
motor disturbances (psychiatric disorders (depression, hallucinations, cognitive impairment) and 
gastrointestinal disturbances) are also an important element of the disorder, considerably contributing to 
its burden  (Global Parkinson’s Disease Survey Steering Committee, 2002; Hely et al, 2005).  
PD mainly affects older people with an increasing prevalence in older age groups (>85y; 2205/100.000), 
however, approximately 10% of the patients are younger than 50 years old  (Hoehn, 1992). After a mean 
duration of 12 years, patients require assistance with activities of daily living, and after 18 years they 
may become confined to bed or to a wheelchair. PD has no cure and despite the variety of 
pharmacological and surgical treatment options available, the disease results in severe disability  
(Horstink et al, 2006). This considerably affects the patient’s quality of life and leads to a substantial 
burden to the society. A recent review estimated costs due to PD resulting in €10.7 billion per year in 
Europe  (Andlin-Sobocki et al, 2005). 
  
5.5.3.6.2. Data source 
To identify studies that evaluated epidemiological key data and costing data, we performed a systematic 
literature search in electronic health information databases. Data from the national and European statistic 
bureaus have been used  (Bundesamt für Statistik, 2007; EUROSTAT, 2002). Several recent review 
articles are available  (Andlin-Sobocki et al, 2005; Dowding et al, 2006; Lindgren et al, 2005; von 
Campenhausen et al, 2005).  
 
 
 
 
5.5.3.6.3. Data description and analysis 
 
Morbidity and mortality 
A recent initiative to calculate the burden of brain disorders estimated the number of PD patients at 1.2 
million within the European community (Figure 5.5.3.6.1. Estimated total number of cases of Parkinson’s 
disease in Europe 
 

Figure 5.5.3.6.1. Estimated total number of cases of Parkinson’s disease in selected EUGLOREH 
countries 

Incidence rates for PD in different studies are shown in Table 5. 5. 3. 6. 1. 
 
Table 5.5.3.6.1. Incidence studies of Parkinson’s disease in Europe.  
 
Crude incidence estimates varied from 5/100,000 to 346/100,000. The latter estimate is for incidence in 
persons aged 65 to 84, from the Italian longitudinal study on ageing (ILSA)  (Baldereschi et al, 2000). 
Country-specific data on PD prevalence are summarised in Table 5.5.3.6.2..(von Campenhausen et al, 
2005).  
 
Table 5.5.3.6.2. Prevalence studies of Parkinson’s disease in Europe. 
 
Estimates of crude prevalence rates varied considerably, from 65.6/100,000 in Sardinia  (Rosati et al, 
1980) to 12,500/100,000 for institutionalised patients in Germany  (Evers and Obladen, 1994). Detailed 
age-specific prevalence rates were not provided in all publications and reported age ranges varied. In six 
studies (Claveria et al, 2002; de Rijk et al, 1995; Granieri et al, 1991; Schrag and Quinn, 2000; Sutcliffe 
et al, 1985; van de Vijver et al, 2001), the crude prevalence increased steadily with age; however, in six 
other studies  (Benito-Leon et al, 2003; Bergareche et al, 2004; Chio et al, 1998; D’Alessandro et al, 



 177

1987; Errea et al, 1999; Rosati et al, 1979) the crude prevalence started to decrease between 70 and 90 
years of age.  
Estimated prevalence and incidence rates for PD in the general population are approximately 120 to 
257/100,000 and 11 to 19/100,000 per year, respectively. When only older age groups (>60 years) were 
included, the rates of prevalence and incidence were much higher: 1,280 to 1,500/100,000 and 
346/100,000, respectively. The large observed variations in rates (65.6 to 12,500/100,000) may be the 
consequence of differences in methodology, population samples, survey design, case-finding strategies, 
and particularly in age distributions (note that the highest prevalence of 12,500/100,000 was obtained 
from a study of parkinsonism in nursing homes). Another potential source of variation is differences in 
diagnostic criteria.It has been shown  (de Rijk et al, 1997) that a change in the diagnostic criteria may 
result in a decrease of up to 36% of identified cases in community-based studies. Differences in methods 
for case ascertainment may also influence estimated rates  (Anderson et al, 1998); moreover, also 
screening procedures and validations differed considerably in the identified studies. Furthermore, 
screening personnel had different levels of training and clinical experience: several studies were 
performed with medical students or GPs. Keeping in mind that up to 24% of the diagnoses of PD are false 
positives, even when made by experts  (Hughes et al, 1992), a considerable uncertainty cannot be 
excluded. As a consequence of false-negative screening results, prevalence may also be underestimated 
(Bermejo et al, 2001). 
We found conflicting evidence of a higher prevalence for men: some studies found a 1.5-2-fold increase, 
but these findings were not confirmed in other studies  (Granieri et al, 1991).  
PD progresses relentlessly and leads to severe impairment and disability. In particular, data on the 
distribution of the extent of the disease are important for healthcare planning: patients in advanced 
stages of PD cause higher healthcare expenditures than patients in the early stages of the disease 
(Findley et al, 2003; Spottke et al, 2005). A generally accepted way of stratifying patients according to 
the severity of PD is through the Hoehn and Yahr scale (HY)  (Hoehn and Yahr 1967), which allocates 
stages from I to V to indicate the relative level of disability. Rates stratified by HY could be found in only 
a few studies (Table 5.5.3.6.3. Distribution of Parkinson’s disease cases according to the Hoehn & Yahr 
stage 
In the Italian and Spanish studies, more than 55% of the patients were classified as stage HYI or HYII 
and fewer than 5% were classified as stage HYV, while in the English study, only 27% of patients were 
classified as stage HYI or HYII and 10% were classified as stage HYV. The distribution of PD severity in 
Europe seems quite similar in most studies. Higher probabilities of participation by patients with mild 
symptomatology in the population-based studies may explain the higher number of cases with mild 
disability (HYI-II) in some studies. As is the case for elderly PD patients, patients with advanced disease 
have a lower probability of participation in a study because they are more likely to be living in nursing 
homes. The results by Evers et al and Mutch et al (in which 10.2% of the study population was confined 
to bed or a wheelchair) suggest a bias towards underestimation of advanced stages of the disease  (Evers 
and Obladen, 1994; Mutch et al, 1986).  
 
Table 5.5.3.6.3. Distribution of Parkinson’s disease cases according to the Hoehn & Yahr stage 
 
Crude incidences in Europe range from 5 per 100,000 to 26 per 100,000, according to the identified 
studies. Baldareschi, et al, estimated an average annual incidence rate of 326 per 100,000 for people 
aged 65-84  (Baldereschi et al, 2000). Similar to the limitations discussed for prevalence studies, 
differences in methodology have a considerable influence on the morbidity estimates. The flaws and 
drawbacks of available incidence studies have been illustrated in detail (Twelves et al, 2003). 
Methodological differences account for the different incidence rates observed; these methodological 
variations include heterogeneity in the definition of incident cases (symptom onset vs. date of diagnosis  
(Brewis et al, 1966; Granieri et al, 1991)). Standardisation of methodologies would increase the 
comparability and the usefulness of epidemiological incidence studies. 
It is widely believed that PD patients do have the benefit of improved survival since the advent of newer 
therapies  (Eichhorn and Oertel, 1994). In the pre-levodopa era a significant increased mortality (SMR: 
2.9) was reported compared to the non-diseased population  (Hoehn and Yahr 1967). Newer studies also 
found an increased SMR. One Australian study, which followed PD patients over a 10-year time-period, 
reports that SMR is about 1.8  (Hely et al, 2005; Hely et al, 1999). The 5-year survival rate in a cohort of 
179 PD-patients of which 109 were treated with levodopa and 70 were not, was 72%, while the 10y 
survival rate was 42% and the 15 year survival rate was 23%.  Risk of death following initiation of 
levodopa was significantly reduced, regardless of pre-levodopa duration of illness. This reduction 
gradually diminished over a period of 4 years on levodopa, but continued to be significantly reduced. 
After 4 years, increasing survival benefit again progressively accrued over time to at least 17 years of 
levodopa treatment (Uitti et al, 1993).  
 
Comorbidity 
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Comorbidity is common in patients with PD and psychiatric disturbances are known to occur in up to 70% 
of PD patients during the advanced stage  (Riedel et al, 2008). Especially psychiatric disorders such as 
depression have a major impact on health-related quality of life in those patients (Global Parkinson’s 
Disease Survey Steering Committee, 2002). In addition, psychosis and dementia contribute considerably 
to an early nursing home placement in PD patients (Aarsland et al, 2000; Goetz and Stebbins, 1993).  
 
Cost of illness 
A recent study, which was promoted by the European Brain Council (ECB), estimated the costs of brain 
disorders in the different European countries including PD (Figure 5.5.3.6.2)  (Andlin-Sobocki et al, 
2005). The cost per case differed significantly across Europe, ranging from €2,500 (Estonia) – €13,000 
(Switzerland) with an average cost per patient of €7,600.  
 
Figure 5.5.3.6.2. Cost per case in PD in selected EUGLOREH countries (€PPP, 2004) 
 
The total cost of PD was estimated at €10.7 billion in 2004 in EU25 and EFTA countries. Direct cost 
outside the formal healthcare was the single most dominant cost category totalling €6.1 billion, 
constituting 57% of the total cost. Direct healthcare cost totalled to €4.6 billion. Hospitalization 
comprised the largest part of the healthcare cost, estimated at €1.9 billion. However, these results 
excluded indirect costs due to production losses associated with the disability and mortality of PD.  
The prevalence and cost data were stratified according to the HY scale in five groups (Figure 5.5.3.6.3). 
In the early stages of PD (HY I) average cost are €3,400 per patient, whereas the cost for severely 
disabled PD patients reach €9,200 per patient (HY IV).  
 
 
Figure 5.5.3.6.3. Cost of Parkinson’s disease stratified by disease severity 
 
The review has revealed that: i) PD represents a major burden on the individual, family, health services 
and society, ii) the cost of PD markedly increase with disease progression, and iii) the majority of the 
cost of PD can be found outside the formal healthcare sector. Disability due to PD causes a strong need 
for informal care (family and further caregivers) as well as for community care. Social services and 
private expenses make up almost 60% of the total cost of PD. These results are confirmed by earlier 
findings in the literature  (Chrischilles et al, 1998; Dodel et al, 1998; LePen et al, 1999; Lindgren et al, 
2005; McCrone et al, 2007; Spottke et al, 2005). Direct cost only reflect a small portion of the burden, 
while costs due to informal care and earnings loss are substantial  (Whetten-Goldstein et al, 1997). This 
burden of informal care and earnings loss will be critical for future health care planning in societies which 
a) are characterized by a continuously ageing population, and b) will be increasingly dominated by 
“single-households” in the future. 
The cost per patient was found to be about five times higher in advanced stages of PD compared to the 
early stages of the disease. A similar increase of costs with increasing severity of the disease has also 
been described by other authors  (LePen et al, 1999; Spottke et al, 2005). Nevertheless, also a decrease 
of costs in HY stages IV and V has been reported, demonstrating that cost-of-illness data from different 
studies (even from the same country) can vary greatly in their results due to differences in methodology.  
Our estimates show the highest average cost for PD in countries with high national income and 
healthcare expenditure per capita. The results of the EBC pan-European study (Andlin-Sobocki et al, 
2005) also demonstrate that the costs for brain disorders are generally higher in the old Member States 
compared to the new EU members. One reason might be that less health service is offered to the people 
in the new EU members.  
There are several gaps in health economic and epidemiological research on PD, with important 
consequences. Only prospective studies that included a broad range of cost categories and of similar 
design were selected for this analysis. No studies, however, had been conducted in the Central European 
countries and hence our estimates for these countries are strictly dependant on imputations and further 
assumptions. There is further need for thoroughly designed prospective cost-of-illness studies in Europe. 
Furthermore, standardized criteria would allow a more accurate comparison of national and international 
studies  (Schöffski and v.d. Schulenburg, 2007). 
 

PD, employment and indirect costs 
Only few data about the indirect costs of PD are available for PD. In 1988, Späte evaluated the influence 
of PD on retirement and employment in the former German Democratic Republic  (Späte et al, 1988). In 
patients with a disease onset after 60, no income loss was observed. In patients with an earlier disease 
onset a reduced income was observed, mainly due to earlier retirement. In the 55 to 64 age group, only 
51.2% of the PD patients were still at work compared to 81.5% of the healthy population. Premature 
retirement depended on the duration of disease. 25% of the PD patients were no longer working within 5 
years after disease onset, and this figure rose to 80% five to nine years after disease onset. 
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Similar data were presented by the German federal department of statistics in, 1995 (Bundesministerium 
für Gesundheit, 1995). PD patients retired at a mean age of 50.5 years compared to a mean of 57.9 
years for the healthy population. Although treatment options for PD have increased in the last thirty 
years, no major changes in employment trends have been observed compared to data from 1973 (Singer 
1973). The rates of patients not working among those aged less than 65 is notable; 29% out of 72 
patients stopped working due to PD  (Clarke et al, 1995).  
 
 
5.5.3.6.4. Risk factors 
 
The cause of the neurodegenerative process in Parkinson’s disease is still unknown. Purely genetic forms 
of Parkinson’s disease have been identified, however, the prevalence of genes that have been associated 
with the disorders is low (Gasser, 2007). Environmental causes have been proposed, but no single 
exposure has been consistently implicated  (Chade et al, 2006). Fall et al (1999) found people handling 
pesticides at work having a more than threefold increased risk of PD. Tsui et al, (1999) investigated a 2-
2.5 times greater risk for PD in those working as teachers, medical workers, or social service workers. 
Taken together, these and other studies show associations but a unifying theme has not been found yet, 
although there is a general agreement that smoking and exposure to pesticide affect the risk of 
developing PD  (Lai et al, 2002; Logroscino, 2005; Tanner, 2003; Tanner and Aston, 2000). 
Lifestyle factors such as smoking cigarettes have been consistently associated with a decreased risk for 
Parkinson’s disease  (Elbaz and Tranchant, 2007; Quik, 2004; Chade et al 2006). However, whether this 
is truly caused by cigarette smoking, or may reflect confounding or behaviour associated with smoking is 
not known. In an American study, Gorell et al (1999) investigated the history of cigarette smoking and 
alcohol use in 144 PD patients and 464 matched controls. The risk for PD showed a dose-dependent 
manner, with the lowest risk in heavy smokers. Alcohol intake, however, was not associated with PD risk. 
The authors concluded that the dose-response relationship suggests a pharmacologic action of certain 
compound(s) in cigarettes which affect the risk of PD. 
Some dietary factors such as animal product intake, herbal tea or tropical fruit have also been associated 
with increased or decreased Parkinson’s disease risk, but the associations are inconsistent  (Anderson et 
al, 1999; Gorell et al, 2004). 
 
 
5.5.3.6.5. Control tools and policies 
 
Primary prevention 

Currently, there are no rational approaches available for the primary prevention of PD.  

Secondary prevention 

Currently, there are no rational approaches available for the secondary prevention of PD. The 
medications and surgical treatments currently available help controlling the symptoms, but 
do not halt the progression of the disease. 

 
Policies 

No specific plans have been put forward by WHO or the European Commission for people 
with Parkinson’s disease. Most plans and projects for older people focus on other more 
common disorders, such as Alzheimer’s dementia.  

The Project EuroParkinson EuroPa - the European Cooperative Network for Research, 
Diagnosis and Therapy of Parkinson’s Disease - was a multinational project funded by the 
European Commission, 2001-2004 (http://www.europarkinson.net) . EuroPa aimed at 
establishing the infrastructure of a European clinical research network. Its main activities 
were setting up a European registry of clinically well defined Parkinson’s disease out-
patients, by means of a central database and web-based data entry; establishment of a 
clinical research structure that enabled EuroPa to initiate and conduct independent as well as 
industry-sponsored studies, and a comparative analysis of burden-of-disease, health-related 
quality of life and patient utilities of Parkinson’s disease. (EuroPa Consortium, 2004) 

The European Brain Council (EBC) has launched several projects to promote the understanding but also 
awareness of brain disorders in Europe (http://www.europeanbraincouncil.org/projects/). Among others, 
it includes projects on health economic evaluation of brain disorders in Europe  (Andlin-Sobocki et al, 
2005). Parkinson’s disease has been selected as one of the key diseases. New studies are planned 
including studies which will collect patient-level data on resource use and productivity loss due to 12 
major diseases in 6 countries representative of different economies and health care systems.  
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NGOs, which are present in any EU Member State, have a fundamental role in promoting education on PD 
for patients, their relatives and the public. National and international PD user groups have been 
established.  
A number of guidelines, practice parameters and health technology assessments regarding the 
management of PD have been developed in several European countries  (e.g. http://www.awmf-
online.de/). These guidelines have been endorsed by national and international scientific associations or 
by national bodies aiming at developing evidence-based medicine measures for clinical practice. Although 
there are differences when addressing specific aspects of the diagnosis and treatment of PD, these 
instruments can be easily adopted for local needs.  
 
5.5.3.6.6. Future developments 
 
Based on the increase of the elderly population in developed countries, the prevalence of 
neurodegenerative disorders including PD will increase considerably. In a study the projected number of 
individuals suffering from PD was estimated for Western Europe's 5 most and the world's 10 most 
populous nations: in 2005, the number of individuals over 50 with PD was between 4.1 and 4.6 million 
and the number will more than double by 2030 to results in 8.7 to 9.3 million  (Dorsey et al, 2007). The 
burden of PD will also shift from more industrialized Western nations to developing Eastern nations.  
 
In addition, due to the changes in family structure, the care of the elderly will not be based on the 
traditional support given by their relatives. The most common living situations of elderly people including 
PD in the EU currently are: (i) living alone, not being able to rely upon their relatives for help and care or 
financial assistance; (ii) living as a couple in the community; (iii) living or staying in nursing home. In 
2050 most of the advanced PD patients supposedly live in nursing homes.  
A further issue, especially in less developed countries is the access to healthcare. Many PD patients are 
unaware of their diagnosis and do not receive appropriate treatment. Identifying these individuals and 
delivering cost-effective medical care represents an enormous public health challenge. 
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5.5.3.6.8. Acronyms 
 
EBC European Brain Council 
GP General practitioner 
HY Hoehn & Yahr scale 
PD Parkinson’s disease 
SMR Standardized Mortality Ratio 
 
 
 

 
5.6. Musculoskeletal conditions and problems 

 
 

Acronyms 
 
BMD Bone Mineral Density 
DALYs Disability Adjusted Life Years 
HRT  Hormone Replacement Therapy 
NSAIDs Non-steroidal anti-inflammatory analgesics drugs 
OA Osteoarthritis 
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RA Rheumatoid Arthritis 
YLDs Years Lived With Disability 
 
 

 

5.6.1. Introduction 
 
Musculoskeletal problems are most often characterised by pain and physical disability. These symptoms 
can sometimes be ascribed to specific musculoskeletal conditions but often the exact cause is unclear and 
are described by the region that is symptomatic, such as low back pain.  
 
Musculoskeletal problems and conditions include: (1) joint conditions e.g. rheumatoid arthritis, 
osteoarthritis; (2) bone conditions e.g. osteoporosis and associated fragility fractures; (3) spinal 
disorders e.g. low back pain; (4) regional and widespread pain disorders; (5) musculoskeletal injuries 
e.g. high energy limb fractures, strains and sprains often related to occupation or sports; and (6) genetic, 
congenital and developmental disorders. Problems and conditions not related to injuries or traumas are 
sometimes called rheumatic diseases and those predominantly affecting joints are collectively called 
arthritis. The pathophysiology of these problems and conditions is varied and not fully understood. Some 
have clear pathophysiological mechanisms whereas others have more complex biopsychosocial 
mechanisms. This chapter will consider musculoskeletal problems as a whole, as well as the specific 
conditions of osteoarthritis, rheumatoid arthritis, osteoporosis and back pain. 
 
Musculoskeletal problems and conditions are common and their impact is pervasive (Eurobarometer 
Special Report No 272e, 2007). They are a major burden on health and social care, are one of the most 
expensive disease categories (Jacobson and Lindgren, 1996) and the most common cause of health 
problems limiting work and leading to early retirement or long-term sick leave (Swedish Yearbook of 
Health and Medical Care, 2001).  
 
The burden of musculoskeletal conditions is predicted to increase dramatically with the ageing of the 
population as many of these conditions are more prevalent or have a greater impact in older age, in 
particular osteoporosis and osteoarthritis. Changes in lifestyle factors such as obesity and lack of physical 
activity will also increase the burden. This great and increasing impact of musculoskeletal conditions is 
now recognized by the United Nations, the World Health Organisation, World Bank and governments 
throughout Europe, through support of the Bone and Joint Decade 2000-2010 initiative (Woolf, 2000). 
Musculoskeletal conditions are highlighted as one of the major non-communicable diseases in Europe in 
the WHO European Strategy (WHO European Strategy for NCD 2006). 
 

 
5.6.2. Data sources 
 
The epidemiological databases have been recently reviewed for the following reports: 
 

• WHO Global Burden of Disease 2000 revision 
• The Burden Of Musculoskeletal Conditions At The Start Of The New Millennium. 2003 WHO 

Technical Report Series 919 (WHO TRS 919) 
• Indicators for Monitoring Musculoskeletal Conditions. Musculoskeletal Conditions and Functional 

Limitation: the great public health challenge. University of Oslo and Bone and Joint Decade, 
2003 (European Commission (2003): Indicators for Monitoring Musculoskeletal Problems and 
Conditions) 

• European Action Towards Better Musculoskeletal Health: A guide to the prevention and 
treatment of musculoskeletal conditions for the healthcare practitioner and policy maker. Bone 
and Joint Decade, Lund 2005 (European Commission (2004): European Action Towards Better 
Musculoskeletal Health) 

• Woolf AD, Pfleger B Burden of Osteoporosis and Fractures in Developing Countries, Current 
Osteoporosis Reports 2005; 3: 84-91 (Woolf and Pfleger, 2005) 

 
The content of this chapter uses material and data from these reports and acknowledges the contribution 
of those who prepared those reports. This material has also contributed to the DG SANCO Report on 
Major and Chronic Diseases.  These data have been supplemented by a further search of the literature for 
epidemiological data on the relevant conditions and a search of European and national datasets. It should 
be pointed out that comparison of data obtained in different times is often very difficult.  
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5.6.3. Data description and analysis  
 
The major musculoskeletal problems and conditions and their impact are described in the following 
section in terms of definitions, incidence and prevalence; determinants; disability and quality of life; 
health care utilization; economic impact and future trends. Estimates of incidence and prevalence for the 
major musculoskeletal conditions and problems for a Caucasian European population derived from studies 
in Europe and North America (Symmons, 2003) are given in table 5.6.1. 
 
Table 5.6.1. General Incidence and Prevalence Rates 
 

Musculoskeletal Pain and Disability  

 
Definitions 
 
Musculoskeletal pain is experienced by most people at some time.  
 
Musculoskeletal pain may be associated to a specific musculoskeletal condition or be a regional or 
generalized pain problem. It can be acute and transient, such as following injury; recurrent as is often 
the situation with low back pain; or may be chronic as is usually the situation with osteoarthritis and 
rheumatoid arthritis.  
 
Prevalence 
 
In Europe, just over one-fifth (22%) of the population currently has, or has experienced long-term 
muscle, bone and joint problems such as rheumatism and arthritis (Eurobarometer Special Report No 
272e, 2007). A survey in Norway found that only 15% of 20-72 year-olds reported no pain during the 
previous year, whereas 58% reported musculoskeletal pain during the previous week and 15% had 
musculoskeletal pain every day during the previous year ( Natvig et al, 1995). They were the most 
common self-reported chronic sickness in men and women from 16 to 74 years of age in the UK General 
Household Survey 2002 (Office for National Statistics UK, 2002) and almost as common as cardiovascular 
conditions in those over 75.  
 
The prevalence of musculoskeletal pain increases mainly up to about 65 years of age (Andersson et al, 
1993; Bergman et al, 2001; Hagen et al, 1997) (Figure 5.6.1), explained partly by a cumulative effect of 
chronic musculoskeletal conditions, which become more prevalent with older age (Figure 5.6.2). A decline 
in the complaint of pain has been noticed over 65 years of age; a plausible explanation for this could be 
the decline around the age of retirement of the adverse physical and mental effects of the working place. 
 
Figure 5.6.1. The age and sex-specific prevalence of chronic musculoskeletal pain (95% Cl) among all 
respondents (n=2755) in Sweden 
  
 
Figure 5.6.2. Prevalence of self reported musculoskeletal diseases per age group in the Netherlands  
 
Figure 5.6.2.b Prevalence of self reported musculoskeletal diseases per age group in the Netherlands 
(different group of diseases)  
 
Disability and quality of life 
 
Musculoskeletal conditions are associated with the poorest quality of life if compared to other chronic 
conditions (Sprangers et al, 2000), in particular related to physical functioning, role functioning and pain.  
 
Musculoskeletal conditions are the leading cause of disability for both men and women, as well as for the 
whole population and the elderly (Picavet and van den Bos, 1997). Musculoskeletal pain is usually 
associated to limitations of activities and restricted participation (European Commission (2004): 
European Action Towards Better Musculoskeletal Health), which is greater with more widespread pain, 
back pain and knee pain (Urwin et al, 1998). In the Eurobarometer Survey just under a third (32%) of all 
respondents said that in the week preceding their interview they experienced muscle, joint, neck or back 
pain which affected their daily activities and a quarter of all EU respondents say that at some point in 
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their life they have experienced chronic restrictive musculoskeletal pain (Eurobarometer Special Report 
No 272e, 2007). 
 
The prevalence of physical disabilities due to a musculoskeletal condition has repeatedly been estimated 
to be 4-5% of the adult population (Reynolds et al, 1992). The prevalence is higher in women, and 
increases strongly with age.  
 
In the UK, a report on disabled adults from the Office of Population Census and Surveys, found that 30% 
of disabled people had arthritis (Office for National Statistics, 1989).  
 
A large population study, The Calderdale study (Badley and Tennant, 1993), which utilised a clinical 
validation of rheumatic diagnosis and disability, found that 24% of the whole population reported some 
joint problems. Of those adults with a rheumatic disorder, 8.2% were disabled and of these 
approximately 5% reported arthritis, mainly osteoarthritis, as the cause.  
 
Musculoskeletal conditions are a major cause of disability adjusted life years (DALYs) and years lived with 
disability (YLDs). They are seldom fatal and the level of disability for many is low to moderate. 
Musculoskeletal conditions rank in the top 10 causes of DALY in Europe (WHO European Strategy for NCD 
2006) and osteoarthritis is the 5th greatest cause of YLDs in high-income countries (Lopez et al, 2006). 
 
Health care utilization 
 
Musculoskeletal problems are a very common reason for primary care consultation even though 20-39% 
of people with musculoskeletal problems do not consult a primary care physician (Lock et al, 1999; Woolf 
et al, 2004). Musculoskeletal conditions are major reason for patients to seek expert referral for (Lin et 
al, 2000), see physiotherapists and complementary therapists and use alternative medications or 
supplements. Over three quarters of patients presenting to practitioners of the major complementary 
disciplines have a musculoskeletal problem as their main complaint (Zollman and Vickers, 1999). 
 
In the Swedish Cost of Illness Study, musculoskeletal conditions were the most expensive disease 
categories representing 22.6% of the total cost of illness (Jacobson and Lindgren, 1996).  
 
Economic impact  
 
Musculoskeletal problems are the most common cause of health problems limiting work in developed 
countries, with up to 60% of people on early retirement or long-term sick leave claiming them as the 
reason (Swedish Yearbook of Health and Medical Care, 2001).  
 
In the Netherlands, musculoskeletal conditions ranked second as a health care cost in 1994 (Meerding et 
al, 1998), accounting for 6% of total health care costs compared to 8.1% for mental retardation. 
Coronary heart diseases and other circulatory diseases accounted for 4.8%. This study only considered 
medical costs. The inclusion of indirect costs, such as informal care would have greatly increased the 
costs related musculoskeletal diseases as studies have shown that for osteoporosis and arthritis the 
healthcare costs only represent between a quarter and a third of the total costs. The costs were 
considerable at all ages, ranking fifth at 15 – 44, second at 45 – 64 and third at age 65 – 84 after 
dementia and stroke. 
 

Osteoarthritis 

 

Definition  
 
Osteoarthritis (OA) is characterised by focal areas of loss of articular cartilage within synovial joints, 
associated with hypertrophy of bone (osteophytes and subchondral bone sclerosis) and thickening of the 
capsule. OA can affect any joint, but is most common in the hand, spine, knee, foot and hip. This 
pathological change, when severe, results in radiological changes (loss of joint space, sclerosis and 
osteophytes) that have been used in epidemiological studies to estimate the prevalence of OA in different 
joint sites (Kellgren and Lawrence, 1958). Clinically, the condition is characterized by joint pain, 
tenderness, limitation of movement, crepitus, occasional effusion and variable degrees of local 
inflammation.  
 
Case definition can be based on pathological changes seen on x-rays, by the presence of joint symptoms 
or require both. It can also be related to the affected joints. The preferred definition for OA includes both 
x-ray findings and the presence of joint pain most days (Altman et al, 1986). 
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Natural history 
 
The course of the disease varies but is often progressive with radiographic changes slowly deteriorating in 
the hands (Kallman et al, 1990), knees (Dougados et al, 1992), and hips (Danielsson, 1964), leading to 
increased pain and disability (Dougados et al, 1992). Progression of OA is accelerated by age, and in the 
hip and knee by obesity and intensive physical activity (Table 5.6.4). The pain and disability associated 
with OA increases with progressive joint damage. 
 
Incidence  
 
The incidence of osteoarthritis is problematic to estimate and there are little data because of its gradual 
progressive development and difficulties in the definition of a new case. It can be estimated by the 
number presenting to health care with OA by agreed criteria. An estimation of the incidence of severe 
osteoarthritis may be obtained from the figures of the progression of radiological osteoarthritis from a low 
to a higher radiological score, with or without the onset of clinical symptoms. Data is not available for all 
EU countries. However, major differences in the epidemiology of risk factors, such as obesity, may result 
in inter-country variation.  
The incidence and rate of progression increases with age. 
 
Prevalence 
 
Prevalence measured using radiological criteria alone can lead to overestimates of the burden of disease 
as radiological changes are not always accompanied by symptoms. The presence of knee pain without an 
examination or radiograph to confirm causation will also lead to an overestimate of prevalence. Likewise, 
surveys that ask for self-reported chronic conditions including osteoarthritis over-estimate the prevalence 
(Symmons et al, 2003). For example, a study of women aged 45-65 in the UK showed that the 
prevalence of symptomatic knee OA was 2.3% compared to 17% based on radiologically defined knee OA 
(Spector et al, 1991).  
 
The prevalence of OA increases indefinitely with age as OA is not reversible (Figures 5.6.3 and 5.6.4 and 
Tables 5.6.1-5.6.3) and this is where the burden lies. Surveys show that osteoarthritis changes are 
uncommon in those under the age of 40 but are seen in most over the age of 70 (van Saase et al, 1989). 
For example, in people aged 55 – 74 the prevalence of OA of the hand is 70%, foot OA 40%, knee OA 
10% and hip OA 3% (Lawrence et al, 1998).  
 
Men are affected more often than women among those aged <45, whereas women are affected more 
frequently among those aged >55 (Petersson and Jacobsson, 2002). There are insufficient data to know 
if there is any geographical variation in prevalence.  
 
In many people there will be several joints involved and it is estimated in the Global Burden of Disease 
study that approximately 10% of the population 60 years old or older have symptomatic problems that 
can be attributed to OA (Symmons et al, 2003). 
 
Table 5.6.2. Osteoarthritis Incidence in selected European countries 
  
Table 5.6.3. Osteoarthritis Prevalence in selected EUGLOREH Countries 
 
Table 5.6.4. Osteoarthritis Prevalence (Radiographic Criteria) in selected European Countries   
 
Figure 5.6.3. Prevalence of knee OA in Europe 
 
Figure 5.6.4a. Prevalence of radiographic OA by age A) Men  
Figure 5.6.4b. Prevalence of radiographic OA by age B) Women 
 
Determinants, risk factors and population at risk 

 
Age is the strongest predictor of the development and progression of radiographic OA (Table 5.6.4). 
Almost everyone who reaches 90 years of age will have OA in some joint (Petersson and Jacobsson, 
2002).  
 
OA is more common in females, increasing at the age of 50 especially in the hand and knee. The role of 
the menopause is unclear but hormone replacement therapy (HRT) is associated with a reduced risk of 
the development and progression of knee OA (Petersson and Jacobsson, 2002).  
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Obesity (BMI) is a risk factor for the development of OA of the hand, knee and hip and for progression in 
the knee and hip (Woolf, 2007). One study showed obesity to result in an odds ratio of about 8.0 for 
developing OA knee (Davis et al, 1990). It is estimated that a decrease of 2 BMI units would decrease 
the risk of developing knee OA by 20-30% (Felson, 1996). 
 
Trauma, particularly in men, is associated with development of knee OA. Other mechanical factors and 
intensive activity are risk factors for the development of OA of the knee and hip shown by associations 
with malalignment, repeated knee bends or squatting, intensive sports activities and certain physically 
demanding occupations (Petersson and Jacobsson, 2002).  
 
Farming presents the greatest relative risk for OA: 4.5 for farming 1-9 years and 9.3 for farming ten 
years or more when compared to sedentary occupations  (Croft et al, 1992). 
 
There is a negative association between osteoarthritis and smoking (Felson et al, 1996).  
 
These risk factors are summarised in table 5.6.5. 
 
Table 5.6.5. Risk factors for incidence and progression of osteoarthritis of the knees, hips, and hands. 
 

Impact  

 
Osteoarthritis of the hip, knee and hand are the most important from the point of view of public health, 
based on their prevalence and associated disability. Osteoarthritis results in pain, loss of motion of 
affected joints, which limits related activities such as manual dexterity and mobility. Osteoarthritis of the 
knee is a major cause of mobility impairment, particularly among females.  
 
OA was estimated to be the 5th leading cause of non-fatal burden of disease in high income countries in 
2001 measured as healthy life lost as a result of disability (Global burden and risk factors 2006) .  
 
Economic impact is a consequence of work loss, and of social and health care. There is little data 
available specifically for OA. However in Sweden, osteoarthritis was estimated to incur SEK 7.4 billion 
(Euro 690 million)  in 1994, of which SEK739 million (Euro 59.6 million) was for inpatient care and SEK 
6.4 billion (Euro 630.4 million)  for productivity losses (Jonsson and Husberg, 2000). In France estimates 
of the costs of osteoarthritis from national data were 0.1% of 1991 GNP, of which almost two-thirds were 
direct costs of medical care (Levy et al, 1993). OA is a major cause of chronic pain and disability resulting 
in analgesic and NSAID usage, and rehabilitation. Joint replacement is a major cost. Total hip 
replacement rates, usually for OA, vary in OECD countries between 50 and 140 procedures / 100,000 
(Merx et al, 2003). The estimated requirement for knee replacement is 27.4 joints per 1000 people aged 
35 or more according to severity of knee disease (Juni et al, 2003).  
 
Future trends 

 

Future changes in the incidence and prevalence of OA are difficult to predict. As incidence and prevalence 
rise with increasing age and obesity, extending life expectancy will result in greater numbers with OA and 
greater disability. The burden however may be controlled by joint replacement surgery although the costs 
of this will be considerable and strategies for prevention are central to controlling the burden. 
 

Rheumatoid arthritis 

 
Definition 

 
Rheumatoid arthritis (RA) is an inflammatory condition that predominantly affects synovial joints. It is 
the most common form of chronic polyarthritis. The established disease is distinguished from other forms 
of arthritis by various criteria, with ACR as the preferred criteria (Arnett et al, 1988).  
 
However, it is difficult at onset to distinguish inflammatory polyarthritis that will persist and develop the 
features of rheumatoid arthritis from that which will resolve or progress into another form of chronic 
arthritis. At present, there is much research trying to solve this issue and identify rheumatoid arthritis at 
the earliest stage to allow early treatment. Recently, recommendations have been made for early 
diagnosis inclusive of the anti-cyclic citrullinated peptide antibodies marker (Combe et al, 2007). 
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Natural history 

 
Inflammatory polyarthritis has a remission rate of 30-40% in inception cohort studies, whilst there is little 
evidence of persistent disease in population studies in 75% of people after 5 years. However the 
remission in those classified as already having RA at presentation is lower, namely around 10-30%. 
Clinic-based established cases have a far worse prognosis and until the 1980’s most had significant 
progression over 10 years with few being controlled on symptomatic therapy alone. Spontaneous 
remission rates are only 5-7% with a median duration of 10 months. There is also an increased mortality 
associated with RA (EULAR Online Course, 2008).  
 
Modern treatment is effective in controlling disease activity and reducing long-term disability. Early 
treatment aimed at controlling disease activity is the present strategy to prevent this disability (European 
Commission (2004): European Action Towards Better Musculoskeletal Health). 
 
Incidence  
 
A review of European studies using the 1987 ACR criteria (European Commission (2003): Indicators for 
Monitoring Musculoskeletal Problems and Conditions) gives estimates of the annual incidence of RA range 
from 4–13 per 100,000 for adult males and 13-36 per 100,000 for adult females. Estimates of the 
prevalence of RA range from 1-6 per 1000 for men and 3-12 per 1000 for women. In all studies the 
prevalence is higher in women than men (the ratio varied from 1.7 to 4.0) .  
 
The incidence of RA in women appears to have fallen between the 1960s and 1980s and has stabilised 
since 1980s. This fall is now reflected in recent prevalence figures for RA from the UK which show that, 
since the 1960s, there has been an approximate 25% fall in prevalence in women aged 16-74.  
 
The incidence and prevalence of RA generally rises with increasing age until about the age of 70, to then 
decline (Linos et al, 1980). (Table 5.6.6) 
 
Table 5.6.6. Prevalence and incidence of rheumatoid arthritis from individual studies across Europe.  
  
Prevalence 
 
For both men and women there appears to be a gradient in the prevalence of RA going from South 
(lowest) to North (highest). For example the prevalence of RA in men in Finland is reported as 0.6%, 
France 0.32% and Italy 0.13%. In women, the prevalence in the same three countries is 1%, 0.86% and 
0.51%. These figures are not directly comparable because they are not age standardised; nevertheless, 
the pattern seems clear. 
 
Determinants, risk factors and the population at risk 

 

RA tends to run in families. One of the genetic components of seropositive RA has been mapped to a 
short gene sequence now known as the shared epitope. This appears to be the marker for RA disease 
severity rather than susceptibility (Weyand et al, 1992).  
 
Little is known about the environmental triggers for RA. Infection may play a part in some individuals. 
There are complex interactions between the female sex hormones and RA. The onset of RA is rare during 
pregnancy and RA is more common in nulliparous women. The oral contraceptive pill, or some other 
factor associated with its use, apparently protect against the development of the severe RA. Again the 
frequency of the pill use, nulliparity and breast-feeding varies considerably between communities and 
may influence the epidemiology of RA. Smoking and obesity are also risk factors for RA (Symmons and 
Harrison, 2000). 
 
Base line predictors of future functional disability in patients with early RA that have been identified in 
various cohorts include older age, female gender, longer disease duration at presentation, presence of 
rheumatoid factor, more tender and / or swollen joints and poorer function (Ollier et al, 2001). 
 
Base line predictors of future radiological change in patients with early RA that have been identified in 
various cohorts include older age, female gender, longer disease duration at presentation, presence of 
rheumatoid factor and more tender and/or swollen joints (Ollier et al, 2001). 
 
Impact 
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RA can be a severely disabling disease, but its impact is changing due to advances in the management 
and use of different therapeutic strategies. However, most data available are with less aggressive 
approaches towards treatment with less effective therapeutic agents than those currently used.  
 
Hakala et al (Hakala et al, 1994) examined the severity of RA in a population study using 1987 ARA 
criteria and found that about two-thirds of cases had mild or moderate disability due to RA and less than 
10% had severe disability. The disability starts early and rises in a linear fashion (Hochberg et al, 1992). 
Within ten years of onset, at least 50% of patients were unable to hold down a full-time job in older 
studies (Brooks, 1997) but outcomes have improved over recent years with new disease modifying drugs, 
better pain management and joint replacement surgery.  
 
Although there is no cure for RA, long term disability can be reduced with current therapies. Modern 
treatment is effective at controlling disease activity and reducing long-term disability, whilst early 
treatment aimed at controlling disease activity is the present strategy to prevent this disability (European 
Commission (2004): European Action Towards Better Musculoskeletal Health). Physiotherapy and 
adaptations to the home may also reduce disability. It has been recently estimated that, with current 
management applied optimally, the burden of disability due to RA might be further reduced by 25% in 
developed countries.  
 
Co-morbidities and mortality 
 
RA is associated to reduced life expectancy. Mortality is generally greater in studies reporting patients in 
the clinic setting who usually suffer from a more severe form of the disease. Mortality is related to 
severity of RA as expressed by functional status, health status and health status perception, radiological 
damage and extra-articular manifestations (Naz and Symmons, 2007). Co-morbidity, especially 
cardiovascular disease and hypertension; formal education; socio-economic and marital status, but not 
race, may also affect survival. 
 
Economic impact 
 
The direct and indirect cost of illness are twice as high in people with RA compared to controls (Birnbaum 
et al, 2000). The direct costs are typically between 25 and 50% of the total (Woolf, 2008). Direct costs 
are high during the first 2 years, largely related to consultations; then they fall and then gradually 
increase over the subsequent years due to the costs of devices, adaptations and arthroplasty which 
contribute to 40% of the total costs after 10 years (Hulsemann et al, 2005). These costs are strongly 
influenced by inpatient care and admission rates which vary within and between countries. The costs of 
medication have been found to be less than 20% of direct costs in earlier studies but this has increased 
considerably with the widespread use of anti-TNF (Woolf, 2008).  
 
Future trends 
 

Future changes in the incidence and prevalence of RA are difficult to predict. Recent studies indicate a 
decline in its prevalence, particularly among women (Spector et al, 1993). On the other side, RA is 
expected to increase in the next 10 years in Europe due to the ageing populations. The net result of 
these opposite trends, however, is unpredictable and prospective figures should be collected through 
specific studies. 
 

Osteoporosis and low trauma fractures 

 
Definition 

 
Osteoporosis is defined as a systemic skeletal disease characterized by a low bone mass and a 
microarchitectural deterioration of bone tissue, with a consequent increase in bone fragility and 
susceptibility to fracture. In 1994 a WHO expert panel (WHO Technical Report No 843, 1994) 
operationalized this concept by defining diagnostic criteria for osteoporosis on the basis of measurement 
of bone mineral density (BMD). The risk of fracture rises when the bone mineral density (BMD) declines, 
and the WHO operationalized this concept by considering osteoporosis to be present when the BMD level 
in women was 2.5 standard deviations or more below the normal mean for young women.  
 
The International Osteoporosis Foundation has recommended that, for the purposes of diagnosis as 
opposed to those of assessment, BMD should be measured at the hip using dual-energy X-ray 
absorptiometry. This brought to the following values: 
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Osteoporosis: a BMD value at least 2.5 standard deviations below the mean BMD of young adult women 
(BMD T-score ≤ –2.5). 
 
Osteopenia (low bone mass): a BMD value between 1 and 2.5 standard deviations below the mean 
BMD of young adult women (–2.5 <BMD T-score <–1). 
 
Clinically, osteoporosis is recognized by the occurrence of characteristic low-trauma fractures, the best 
documented of these being hip, vertebral and distal forearm fractures. 
 
Natural history 
 
A classical case of osteoporosis may be present in a woman about 55 years of age with a wrist fracture. 
Ten years later she may present back pain, with or without minor trauma, and thoracolumbar spine X-
rays may show a vertebral fracture. She might have one of several risk factors: low body weight, 
premature menopause, a family history of fractures, smoking, heavy alcohol consumption, inactivity, 
calcium or vitamin D deficiency or corticosteroid use. The back pain may remit and relapse with 
subsequent vertebral fractures. Approximately 10–15 years later, at the age of 75–80, she may fall and 
sustain a hip fracture, resulting in hospitalisation, a 20% excess risk of death, considerable functional 
impairment and possibly a loss of independence if she survives. Although this scenario is instantly 
recognizable, osteoporosis may present any of a wide range of fractures and at a variety of ages; it is 
also increasingly recognized among men.  
 
Incidence 
 
The incidence of osteoporosis is best measured indirectly as the incidence of fractures resulting from the 
condition. The lifetime risk or the 10 year probability of fracture can also be considered (van Staa et al, 
2001). The lifetime risk of fragility fractures at the age of 50 or more is considerable (Table 5.6.7). 
 
Table 5.6.7. Estimated lifetime risks of fractures in the UK at various ages  
 
In Western populations the incidence of hip fractures strongly increases with age, with rates of 2/100,000 
person-years in women aged under 35,rising to 3032/100,000 person-years in women 85 years of age 
and older, with rates in men of 4 and 1909 respectively (Cooper and Melton, 1992). Above 50 years of 
age there is a female to male incidence ratio of approximately 2:1 (EULAR Online Course, 2008). The 
highest incidence rates have been reported from Northern Europe (EULAR Online Course, 2008). 
 
Overall, about 98% of hip fractures occur among people aged 35 or more, 80% of which occur in women 
(due in part to the presence of more elderly women than men). In Europe it has been estimated that in 
2000 there were 178,777 hip fractures sustained by men over 50, and 711.223 by women over 50 (Kanis 
and Johnell, 2005). 
 
Most distal forearm fractures occur in women (the age-adjusted female to male ratio being 4:1), and 
around 50% occur in women aged 65 or more. A multicentre study in the United Kingdom found annual 
incidences of 9 and 37 per 10 000 men and women respectively, with hospitalization rates of 23% and 
19% respectively (O’Neill et al, 2001). There was a tendency for the incidence rate of distal forearm 
fracture to continue to increase after the age of 70 among women, perhaps pointing to increasing frailty 
in the elderly female population of Western countries throughout the last decade of the twentieth century 
and the first decade of the twenty-first. 
 
Most fractures in subjects aged over 50 are the result of osteoporosis. The incidence rates of proximal 
humeral, pelvic and proximal tibial fractures also rise steeply with age and are greater in women than in 
men. About 80% of proximal humeral fractures occur in individuals aged 35 or more, three-quarters of 
which occur in women. Similar patterns have been observed for distal femur fracture and fractures of the 
rib, clavicle and scapula (Woolf and Pfleger, 2003).  
 
 
5.6.3.4.4 Prevalence 
 
Prevalence is best measured by the frequency of reduced BMD or numbers of those with vertebral 
deformity.  
 
The prevalence of vertebral deformity increases with age and is present in one in eight men and women 
aged over 50 in Europe. The rates vary between populations with a demonstrated three-fold variation 
across Europe and up to two-fold variation within European countries in the EVOS study (O’Neill et al, 
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2001). Vertebral deformities in men at the earlier ages may represent developmental changes rather 
than fractures. The age-adjusted and sex-adjusted incidence rates for vertebral deformity are 1% per 
year among women and 0.6% per year among men from the European Prospective Osteoporosis Study 
(European Prospective Osteoporosis Study, 2002). Similar figures have been found also in the USA.  
 
It is estimated that around 23% of women aged 50 or more in the United Kingdom have osteoporosis at 
any site as defined by WHO (WHO Technical Report 919, 2003). There is a steep increase in the 
proportion that has osteoporosis between 50 and 80 years of age. 
 
On the basis of the IOF criteria, the general prevalence of osteoporosis rises from 5% in 
women at the age of 50 to 50% at the age of 85, whilst in men the comparable figures are 
2.4% and 20%, respectively (Kanis et al, 2000) 
 

Determinants, risk factors and the population at risk 

 

Apart from age and female gender, the major determinants of fracture are falling, low bone mass, i.e. 
osteoporosis, and previous low trauma fracture. There are risk factors that identify those more likely to 
fall (Table 5.6.8) and those who may have osteoporosis or be at risk of fracture (Table 5.6.9). There are 
some semi-independent risk factors for fracture such as bone turnover as assessed by bone markers. 
Frailty and co-morbidity are also risk factors for poor outcome of fracture (Woolf and Akesson, 2003). 
 
Most hip fractures occur after a fall in men or women with reduced bone strength. The risk of falling 
increases with age. Hip fracture may also occur spontaneously (Melton, 1995).  
 
Table 5.6.8. Risk Factors for Falling in the Elderly 
 
Table 5.6.9. Risk factors for bone loss, development of osteoporosis and for fracture in the elderly 
(excluding falls) 
 
Bone density has the strongest relationship with fracture but many fractures will also occur in women 
without osteoporosis. The possibility of fracture increases when combining low bone density with the 
presence of other risk factors for fracture. In particular, bone density combined with risk factors that are 
at least partly independent of bone density (Cummings et al, 1995) can identify those at much increased 
risk of fracture but the exact interaction of different risk factors has not yet been established. Efforts are 
being made to use existing data to describe the absolute risk for the individual patient over a time period 
that is comprehensible, i.e. 5 to 10 years (Kanis et al, 2002) (Table 5.6.10).  
 
Table 5.6.10. Estimated 10 year risks of fractures in the UK at various ages  
 
Disability 

 
Hip fracture results in pain, loss of mobility and excess mortality. Nearly all are hospitalised and most 
undergo surgical repair of the fracture or replacement of the joint. At 1 year, hip fracture is associated 
with 20% mortality or 50% loss of function, with only 30% regaining all prior functions (Melton, 2003; 
Sernbo and Johnell, 1993). Many lose their independence and require long-term care. Only half those 
surviving a hip fracture will walk again and often not to the same level as prior to the fracture (Magaziner 
et al, 1990; Sernbo and Johnell, 1993). 
 
Acute vertebral fracture affects one’s quality of life with limitation of activities and restriction of 
participation. Up to a fifth are hospitalised and some will require subsequent long-term care, especially 
those of advanced age or with comorbidity. Pain and loss of spinal movement cause most limitations. 
Chronic vertebral osteoporosis, with progressive compression fractures and deformities, is associated to 
pain and long-term impairment of quality of life which worsens with each new vertebral fracture. The 
effect is not just due to the recent fracture as it has been demonstrated several years after the fracture. 
Physical performance declines even in the absence of significant pain, whilst undiagnosed vertebral 
fractures are associated with disability. Co-morbidity is common at this advanced age and contributes to 
the impact on quality of life and increased mortality (Woolf and Akesson, 2006). 
 
Colle’s fracture results in hospitalisation rates of 23% of men and 19% of women (O’Neill et al, 2001; 
Sernbo and Johnell, 1993). Only 50% report a good functional outcome at 6 months (Kaukonen et al, 
1988; Sernbo and Johnell, 1993). 
 
Mortality 
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Mortality following hip fracture is high in the first year, perhaps up to 25% in women and 35% in men 
(Cooper, 1997; Sernbo and Johnell, 1993). Comorbidity is an important contributory factor in hip 
fractures and a determinant of outcome (Cooper, 1997; Sernbo and Johnell, 1993).  
 
Vertebral fractures are also associated with an increased mortality at 5 years as seen with hip fracture, 
but this is gradual over the 5 year period. No excess mortality is associated with wrist fractures (Center 
et al, 1999; Cooper et al, 1993; Johnell et al, 2004). 
 
Future trends  

 
The number of osteoporotic fractures is increasing throughout Europe, and the number of hip fractures is 
projected to more than double from 2000 to 2050. This is due to the ageing of the population and 
changes in risk factors (Report on osteoporosis in the European Community 1998).  
 

Low Back pain 

 
Definition 

 
Low back pain is a major health and socio-economic problem in Western countries. Many people will 
experience one or more episodes of low back pain in their lives. It is usually defined as pain localised 
below the line of the 12th rib and above the inferior gluteal folds (Anderson, 1986), with or without leg 
pain. It is usually classified as being “specific” or “non-specific”. Specific back pain is defined as 
symptoms caused by a specific pathophysiologic mechanism such as prolapsed intervertebral disc, 
infection, spondyloarthropathy, fracture or tumour. Such specific causes account for about 10% of cases 
whereas 90% of people with low back pain have no clearly defined pathophysiologic cause. 
 
Non-specific low back pain is usually classified according to duration and recurrence. Acute back pain is of 
less than 6 weeks duration; subacute is between 6 weeks and 3 months duration and chronic when it 
lasts more than 3 months (Frymoyer, 1988). Frequent episodes are described as recurrent back pain. 
 
Natural history 
 
Most episodes of low back pain settle after a couple of weeks but many have a recurrent course with 
further acute episodes affecting 20 – 44% within 1 year in the working population and lifetime 
recurrences of up to 85% (Andersson, 1999). Frequently it never fully resolves and is characterised by 
exacerbations of chronic low back pain. Many people with chronic low back pain also have widespread 
pain. 
 
Incidence 
 
There are not many studies of incidence but a large study from the Netherlands reported an incidence of 
28.0 episodes / 1000 people per year; the incidence of low back pain with sciatica was 11.6 / 1000 
people per year, affecting men a little more than women, more frequent in the working population and 
higher between 25 and 64 years of age (van den Velden et al, 1991). New episodes are twice as common 
if there is a history of previous low back pain.  
 
Prevalence 
 
Lifetime prevalence varies between 58% and 84%. Back pain is very common but the prevalence varies 
according to the definitions used and the population studied. Non-comparability of surveys makes it 
difficult to understand whether there are real differences between countries. Point prevalence (proportion 
of population studied that are suffering back pain at a particular point in time) is between 4% and 33% 
(Woolf and Pfleger, 2003). 
 
Determinants, risk factors and the population at risk 

 
The occurrence of low back pain is associated with age, physical fitness, smoking, excess body weight 
and strength of back and abdominal muscles. Psychological factors associated to the occurrence of back 
pain are anxiety, depression, emotional instability and pain behaviour. Occupational factors clearly play a 
role such as heavy work, lifting, bending, twisting, pulling and pushing as well as psychological workplace 
variables, such as dissatisfaction. Obesity is a risk factor for chronicity. 
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Psychosocial aspects of health and work combined with economic aspects have an impact on work loss 
attributed to back pain more than physical aspects of disability and physical requirements of the job.  
 
Impact on individual (morbidity, mortality) and on society (socioeconomic) 

 
Back pain has a marked effect on the individual and also on society due to its frequency and economic 
consequences of work loss and social support.  
 
The problem is defined by pain, which is often persistent during the episode with many that do not have 
complete resolution of their symptoms and have flares on a background of chronic pain. Pain is often 
worse with prolonged walking, standing and sitting - which restricts mobility - as well as travelling any 
distance in a vehicle. Sleep is often disturbed and some also have chronic widespread pain. Strenuous 
activities as well as leisure pursuits may be prevented during the episode of back pain by worsening of 
the pain and after the episode by fear of recurrence. 
 
Most return to work within 1 week with 90% returning within 2 months (Woolf and Pfleger, 2003), but 
the longer on sick leave, the less likely the person is to return to work. After 6 months off work, less than 
50% will return to work and after 2 years absence, there is little chance of returning. Because of this 
aspect and its frequency, the costs to society are enormous. About 90% of the cost of back pain is 
indirect due to work loss and disablement reflecting its frequency among the working population 
(European guidelines for prevention in low back pain 
http://www.backpaineurope.org/web/files/WG3_Guidelines.pdf). The costs are mainly incurred by 10 – 
25% of those with back pain persisting for more than 1 month. In cases with chronic back pain, the 
impact on health and low frequency of return to work probably reflects that about 50% of cases are 
associated to a non-specific widespread pain condition. 
 
Future trends 

 
There has been a reported increase in prevalence in the UK between 1980 and 2000 (Palmer et al, 2000), 
but this is interpreted as related to a greater awareness of minor back symptoms and willingness to 
report them. Such cultural changes could lead to an enormous increase in the burden. 

 

 
5.6.4. Societal impact 
 
Musculoskeletal conditions have a major impact on society due to their frequency, chronicity and 
resulting disability. This has major cost implications and represents a great economic burden for policy 
makers when prioritizing resources for health and social care. Most of the costs are indirect related to 
work disability and social care, with a minor part of costs related to the direct costs of health care, 
although these are not negligible. The direct costs will increase with more expensive and widespread 
treatments for rheumatoid arthritis and osteoporosis and due to the ageing of population requiring more 
arthroplasties for osteoarthritis. There are many domains that need to be considered when considering 
the economic impact of musculoskeletal conditions (Woolf, 2008). The work disability and use of health 
resources are illustrated here below. 
 

Work disability 

 
In addition to functional limitations in everyday life, work disability is a major consequence of disease for 
the individual. A chronic pain condition might lead to permanent or temporary loss of work ability. 
Permanent disability in the economically active population can be estimated based upon register data on 
disability pensions. Temporary disability, on the other hand, might be the consequence in milder cases 
with varying intensity of complaints, and can be estimated from sick leave or worker’s compensation 
claims. A hindrance to these estimates is the lack of consistent diagnosis or causes given to such claims. 
 
Musculoskeletal complaints are a major cause of sickness absence. In short term sickness absence (less 
than 1-2 weeks), musculoskeletal health complaints are second only to respiratory disorders (Stansfeld, 
1995). Musculoskeletal complaints are the most common medical causes of long term absence, which is 
more important than short term absence for the individual in terms of consequences and for the society 
in terms of costs. Musculoskeletal injuries and disorders cause more than half of all sickness absence 
longer than two weeks in Norway (Brage, 1998). It is difficult to determine precisely the sickness absence 
that is caused by the different musculoskeletal conditions because of validity of diagnosis, but a 
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Norwegian study found that 33% of those persons with sick leave over 4 days had low back pain, 20% 
neck and shoulder disorders whereas only 3% had rheumatoid arthritis (Table 5.6.11). 
 
Table 5.6.11. Distribution (in per cent) of people with sick leave longer than 14 days due to 
musculoskeletal and connective tissue disorders by diagnosis and gender. Norway, 1994. (European 
Commission (2003): Indicators for Monitoring Musculoskeletal Problems and Conditions) 
  
Musculoskeletal complaints are also common causes for disability pensions, along with mental disorders 
and cardiovascular disorders. The relative importance of these three groups varies, but in several 
countries, the mental and musculoskeletal disorders are 2-4 times more frequent than cardiovascular 
disorders as causes for disability pensions. In Norway, low back disorders are the most common reason 
(Table 5.6.12). (European Commission (2003): Indicators for Monitoring Musculoskeletal Problems and 
Conditions) 
 
Table 5.6.12. Distribution (in per cent) of people on disability pensions due to musculoskeletal and 
connective tissue disorders by diagnosis and gender. Norway 1997.  
 

Use of health care services 

 
About one-quarter of all Europeans under long-term treatment give as major reason muscle, bone and 
joint problems (Eurobarometer Special Report No 283, 2007). 
 
The associated health care costs that are generated by these musculoskeletal conditions are great. In 
1994, musculoskeletal conditions were the second largest diagnostic group after mental retardation to 
generate healthcare costs in the Netherlands (Meerding, 1998). The total direct cost for health services 
due to musculoskeletal conditions was 0.7% of the gross national product.  
 

Future trends  

 
The impact on the individual and society is predicted to increase dramatically. Many of these conditions 
are more prevalent or have a greater impact in older age. The ageing of the population in Europe will 
result in the number of those affected by these conditions increasing markedly, in particular those 
affected by osteoporosis and osteoarthritis. Changes in lifestyle factors such as obesity and lack of 
physical activity will also increase the burden.  
 
 

 

5.6.5. Control tools and policies 
 
Strategies have been developed by the European Action Towards Better Musculoskeletal Health 
(European Commission (2004): European Action Towards Better Musculoskeletal Health). These bring 
together the evidence-based interventions that have been identified for the different musculoskeletal 
conditions.  
The strategies are based on a review of the evidence from existing guidelines and systematic reviews, 
along with the opinion of experts from across Europe in the areas of rheumatology, orthopaedics, trauma, 
public health, health promotion and policy implementation. In addition, the views of people with 
musculoskeletal conditions have also been taken into account.  
The strategies are aimed at the whole population to prevent these conditions where possible; those 
individuals at highest risk of developing these conditions; and those who already have these conditions to 
reduce the impact that the conditions have on them. There is a commonality of recommendations that 
will maintain or improve musculoskeletal health whatever the underlying condition. Furthermore, they 
combine what can be achieved from evidence-based interventions with what those with musculoskeletal 
conditions, their carers and representatives; and health care providers want to be achieved. The evidence 
for these recommendations is available in the full report at 
http://europa.eu.int/comm/health/ph_projects/2000/promotion/fp_promotion_2000_frep_15_en.pdf and 
http://www.boneandjointdecade.org/news/articles/european_action_better_musc_health.pdf. The 
potential health gains are given in the full report together with the indications on how the strategies could 
be implemented. The key message is that primary prevention has to do with the promotion of healthy 
lifestyles: healthy diet, physical exercise, avoidance of alcohol excess, of tobacco smoking, etc. 
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5.7. Chronic kidney disease and end stage renal 
disease 

 

 
Acronyms 
  
ARIC  Atherosclerosis Risk in Communities 
CKD  Chronic Kidney Disease  
ESRD  End Stage Renal Disease  
EU  European Union  
GFR  Glomerular Filtration Rate 
HD  Haemodialysis  
KDIGO Kidney Disease Improving Global Outcomes 
MDRD  Modification of Diet in Renal Disease  
NHANES 
III  

National Health and Nutrition Examination Survey III 

PD Peritoneal Dialysis 
PMARP  Per Million of the Age-Related Population 
PMP Per Million of the Population 
QOF  Quality and Outcomes Framework 
RRT  Renal Replacement Therapy 
WHO  World Health Organization 
 

 

5.7.1. Introduction 
 
Chronic kidney disease (CKD) is increasingly recognized as a major public health problem. CKD can be 
detected via simple biochemical tests including a creatinine-based estimate of the glomerular filtration 
rate (GFR) (Levey et al, 1999). CKD is now described based on internationally accepted definitions and 
diagnosed when structural or functional abnormalities of the kidneys persist for more than 3 months. The 
disease is categorized into 5 stages of increasing severity. Data derived from the National Health and 
Nutrition Examination Survey III (NHANES III) show that about 1 out 10 adult Americans exhibit CKD 
(Coresh et al, 2005 ). Estimates in Asia and Australia (Chen et al, 2005; Chadban et al, 2003) indicate 
the problem is of the same magnitude in those countries. In Europe several surveys have now been 
completed (Viktorsdottir et al., 2005; Otero et al., 2005; de Zeeuw D et al., 2005; Hallan et al. 2006a; 
Hallan et al. 2006b; Cirillo et al, 2006; Van Biesen et al, 2007); these studies indicate that CKD is of 
concern also in EU countries. CKD is a dangerous clinical condition for two reasons: first because renal 
impairment may prelude to the development of end stage renal disease (ESRD), i.e. the disease stage 
where dialysis and transplantation are needed, second because it amplifies the risk for cardiovascular 
complications. Independent from other risk factors, patients with stage 4-5 CKD have a death risk for 
cardiovascular complications which is 2-4 times higher than that of the coeval general population, whilst 
patients  with ESRD have a 100 times higher risk (Baigent et al, 2000). There is coherent, undisputable 
evidence that treatment can prevent or delay kidney disease progression and the resulting cardiovascular 
complications (Chobanian et al, 2003; National Kidney Foundation, 2002-2006; Sarnak et al., 2003; 
American Diabetes Association, 2006), but this knowledge has rarely been translated into public health 
policies. Moreover, early detection can prevent or delay progression to end stage renal disease (ESRD),  
CKD was not listed among chronic diseases in the 2005 WHO report (World Health Organization, 2005; 
Yach et al, 2004). However, it is exceedingly frequent in patients with cardiovascular diseases where it 
acts as a risk multiplier (Sarnak et al. 2003). Furthermore, evidence is emerging that CKD is a risk factor 
for death and other clinical complications in other chronic diseases like in neoplasia and in chronic 
infections. Interpretative models are being developed to frame the link between CKD and other chronic 
diseases with the ultimate scope of devising policies aimed at improving clinical outcomes. Proteinuria 
and microalbuminuria (Boulware et al, 2003; Gansevoort et al, 2005) may be useful for the screening of 
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CKD; indeed, studies are currently underway for further testing the value of these biomarkers at 
population level. 
 
Figure 5.7.1. Development and progression of CKD. 
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ESRD and the resulting cost of renal replacement treatments are still in an expanding phase (Lysaght, 
2002). Although the problem is well recognized, few countries have policies for CKD. The high prevalence 
of CKD, its contribution to cardiovascular risk and to other diseases and its economic implications are still 
largely overlooked by governments and health authorities and ignored by the population. In a context 
where costs for other chronic diseases such as hypertension, diabetes and cardiovascular diseases are 
magnified by the epidemics of obesity (Rodgers et al, 2004) and consume a large fraction of health care 
resources, full recognition of CKD as a preventable disease is an important issue. Indeed CKD prevention 
may also help to control the cardiovascular burden deriving from these diseases. Even though 
cardiovascular diseases largely remain the main contributor to the death toll of chronic diseases, 
communicable diseases are not yet under control in developed countries. CKD is very common in people 
with infectious diseases and neoplasias and amplifies the risk for adverse outcomes and the resulting 
costs in these conditions. For these reasons, health policies for CKD need to be harmonized with policies 
for other chronic diseases.  
 
Information on CKD in the pre-ESRD phases in children is scarce. Available data indicate that CKD at this 
age is rare (Ardissino et al, 2003; Esbjorner et al, 1997). Data on renal replacement therapy (RRT) for 
ESRD in children are collected by the renal registries in Europe. Although rare, CKD and ESRD in children 
pose unique challenges because of the many extra-renal manifestations of renal insufficiency that affect 
growth as well as development.  
 
Economic Impact of CKD 
 
Apart from the morbidity, mortality and poor quality of life engendered by CKD and ESRD both in adults 
(Gorodetskaya et al, 2005; Kimmel and Patel, 2006) and in children (McKenna et al, 2006; Fadrowski et 
al, 2006), these diseases impose high direct and indirect costs to society. CKD in the pre ESRD phase 
entails a cost excess of $26.000 per case per year in the USA (Smith et al, 2004). A considerable amount 
of healthcare funding in Europe is spent on treating dialysis patients. In 2001, it was estimated that in 
Italy 1.8% of the total health care budget was spent for ESRD patients, i.e. 0.083% of the general 
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population (Pontoriero et al, 2007). Renal transplantation is the most cost-effective renal replacement 
therapy (White et al, 2008). The costs of treating patients living on a transplant are indeed by one-third 
to one-quarter lower than those spent on dialysis patients (U.S. Renal Data System, 2005).  
 
Definitions 
 
Whenever possible, the CKD data are presented  according to the internationally accepted definition 
established by the Kidney Disease Improving Global Outcomes (KDIGO) initiative (Tables 5.7.1 and 
5.7.2). Data about CKD in children are presented according to available GFR cut-offs.  
 
Table 5.7.1. KDIGO Definition of Chronic Kidney Disease 
 
 

 
Structural or functional abnormalities of the kidneys for >3 months, as 

manifested by: 

1. Kidney damage, with or without decreased GFR, as defined by 

• pathologic abnormalities 

• markers of kidney damage 

urinary abnormalities (proteinuria) 

blood abnormalities (renal tubular syndromes) 

imaging abnormalities 

• kidney transplantation 

2. GFR <60 ml/min/1.73 m2, with or without kidney damage 

 
 
 

 

Table 5.7.2. Current CKD Classification Based on Severity and Therapy 
 

 

 
Stage 

 

Description 

GFR* 

(mL/min per 1.73 m2) ICD 9 CM Code 

 

Treatment 

1 Kidney damage  

with normal or higher 

GFR* 

>90 585.1 

2 Kidney damage  

with mild decrease in 

GFR*  

60–89 585.2 

3 Moderate decrease in 

GFR* 

30–59 585.3 

4 Severe decrease in GFR* 15–29 585.4 

 

 

 

1-5 T if kidney 

transplant 

recipient 

5 Kidney failure <15 

(or dialysis) 

585.5 

585.6 (if ESRD) 

V codes for dialysis or 

transplantation 

5 D if dialysis 

(HD or PD) 

 

*Glomerular filtration rate 
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5.7.2. Data sources 
 
 
The present review is based on a compilation of studies on the prevalence of CKD among children, 
adolescents and adults and on the data of the Registry of the European Renal Association - European 
Dialysis and Transplant Association (ERA-EDTA) that collects data in patients with ESRD on RRT. 
Available data on the prevalence of CKD (stages 1-5) in EU countries were summarised in presentations 
given at a recent convention on CKD in European countries made at the XLIV Congress of the ERA-EDTA 
(Barcelona, 21st - 24th June 2007) (Zoccali and DeJong, 2007)  and unpublished information for some 
EU countries was derived from these presentations. Trend data for CKD are very scarce.  
 
In quite a number of EU Member States renal registries are able to provide complete and reliable 
individual patient data on the incidence and prevalence of RRT for ESRD to the ERA-EDTA Registry for 
international comparison. Other Member States, especially some larger ones, are not yet able to provide 
individual patient data covering their whole country  (France, Germany, Italy, Spain and Portugal).  Most 
new Member States as well as non Member States have renal registries in development that will only 
include complete patient data in another few years. These different stages of development of renal 
registries hampered comparisons across Member States and non Member States. On the other hand, the 
availability of individual patient data within one European ERA-EDTA Registry facilitated the comparisons 
as at least a large part of the data could be analysed using exactly the same methodology. 
 
The ERA-EDTA Registry (http://www.era-edta-reg.org) collects individual and aggregated data from 
national and/or regional renal registries in Europe and countries bordering the Mediterranean Sea. The 
individual patient data are used for epidemiological analysis to calculate incidence, prevalence and patient 
survival. These are published in the Registry annual reports together with aggregated incidence and 
prevalence data that are received from other European countries. In addition, the Registry performs more 
focused studies using data from a segment of the catchment population with the aim of answering 
specific research questions. The resulting information may assist health authorities and health planners in 
the formulation of policies for the care of renal failure in the EU.  
 
For this report incidence and prevalence data on RRT were used from 42 registries in 29  countries. 
National and regional renal registries including individual patient data collect at least the date of birth and 
gender of each patient starting RRT in their coverage area together with information on primary renal 
disease and the start date and type of RRT. During follow-up of the patients the changes in treatment 
and the date and cause of death are registered. Registries collecting aggregated data usually perform 
yearly surveys among their renal centres. As availability of data depended on the existence of national 
and regional renal registries and the completeness of the coverage of their countries, data on RRT over 
the period 1992-2005 are incomplete. Seven EU-15 Member States (Austria, Belgium, Denmark, Finland, 
Greece, Sweden and The Netherlands) were able to provide complete individual patient data for the 
whole country over the entire period and six EU-15 Member States (France, Germany, Italy, Portugal, 
Spain and UK) provided individual or aggregated data either over a shorter period or with incomplete 
coverage of their country. Nine additional EU-27 Member States (Bulgaria, Czech Republic, Estonia, 
Hungary, Latvia, Poland, Romania, Slovakia and Slovenia) and a number of non Member States were able 
to provide aggregated data over a shorter period. The data used for mortality analyses included patients 
who started RRT over the period 1996-2000 from 16 renal registries in 9 EU-15 Member States (Austria, 
Belgium, Denmark, Finland, Greece, Spain, Sweden, The Netherlands, UK) plus Iceland and Norway.  
 
 
 

 
5.7.3. Data description and analysis 
 
Incidence 
 

Children and adolescents 

 
CKD in the pre-ESRD phases in childhood and adolescence in the above mentioned population-based 
registry in Italy (Italkid) have shown an incidence rate of CKD (defined as a GFR <75 ml/min per 1.74 
m2) of 12.1 cases per million of the age-related population (pmarp) (Ardissino et al., 2004). In the 
Swedish study (considering children and adolescents in the 6 months-16 years range) the corresponding 
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figure was 7.7 cases /year pmarp (<30 ml/min per 1.74 m2 ) (Esbjorner et al, 1997). In 2005 the 
incidence rate of RRT for ESRD in children aged 0-14 was 7.1 patients pmarp (Table 5.7.3). 
 

Adults 

 
CKD incidence in adults has been studied very little (Obrador et al, 2002) and is marred with difficulties 
(Winkelmayer et al, 2005). No data has been published in Europe. In the Atherosclerosis Risk in 
Communities (ARIC) Study in the USA, a study which enrolled individuals 45-64 years old, the incidence 
rate of 3-5 CKD was 7.8 per 1000 patients x years (Kurella et al, 2005). Similarly scarce are the data 
concerning changes in CKD over time, whilst the correlation with changes in the incidence of ESRD are 
mainly based on NHANES surveys and on a survey made in Norway. In the USA, the incidence of ESRD 
appears to be increasing faster than that observed for CKD (Hsu et al, 2004). Indeed, 9 new cases of 
ESRD developed in 1983 for every 1000 prevalent patients with CKD in 1978. By comparison, 16 cases of 
ESRD had developed in 1996 for every 1000 patients with CKD in 1991. A similar finding in terms of the 
relative stability of CKD versus a marked increase in ESRD was noticed in a second study that examined 
NHANES data (Coresh et al,2005).  
 
In Europe similar data are available only in Norway. Prevalence of 1-5 CKD in Norway was 10.2% which 
is similar to the current prevalence in the USA (11%). This contrasts with ESRD incidence rates which are 
three times higher in the United States compared to Norway. In a recent comparative study (Hallan et al, 
2006a) the relative risk for progression from CKD stages 3 or 4 to ESRD in US white patients compared 
to Norwegian patients was 2.5. This was only modestly modified by adjustment for age, gender, and 
diabetes. Age and GFR at the beginning of dialysis were similar, hypertension and cardiovascular 
mortality in the populations were comparable, but US white patients were referred later to a nephrologist 
and had higher prevalence of obesity and diabetes. 
 
In 2005 the incidence rates of RRT for ESRD ranged from 57 patients pmp in Estonia to 205 patients pmp 
in Portugal (Table 5.7.4 and Table 5.7.5). Just like prevalence, the incidence rate of RRT for ESRD in 
2005 steeply increased with age and was higher in males than in females (Table 5.7.3). Whereas 
incidence rates in Canada (160 pmp in 2005) are similar to those in Europe, incidence rates in US whites 
(286 pmp in 2005) (U.S. Renal Data System, USRDS, 2007) are 1.5-3 times as high as in Europe. This is 
partly due to a higher US incidence rate of diabetic ESRD. 
 
Table 5.7.3. Incidence of RRT over the 1992-2005 period per age group, gender and cause of renal 
failure. 
 
Table 5.7.4. Incidence of RRT over the 1992-2005 period per country 
 
Table 5.7.5. Incidence of RRT over the 2000-2005 period per country. 
 

Trends over time 

 
There is no information on the trends of the CKD incidence rate in children/adolescents or adults. 
In the 1992-2005 period the incidence rate of RRT increased by more than 50% (Table 5.7.3). This was 
primarily due to the incidence rate in patients over 65 years of age which had more than doubled. 
Whereas the incidence of RRT for diabetic and hypertensive ESRD became twice as high, the incidence of 
RRT for ESRD due to glomerulonephritis/ glomerulosclerosis remained stable.  
Although there are considerable differences in absolute incidence rates of RRT for ESRD across countries, 
there was a consistent increase in incidence rates in virtually all Member States at least until 2002. This 
was mainly driven by an increase in the incidence rates of RRT for diabetic and hypertensive ESRD 
(Stengel et al, 2003; van Dijk et al, 2005) After 2002, the incidence rates have tended to stabilize. The 
stabilization, or even decrease in some causes of ESRD, have prompted some investigators to suggest 
that treatment strategies for the prevention of ESRD have finally started to bear fruit (Gansevoort et al, 
2004; Stewart et al, 2006). The increasing incidence rates together with improvements in survival of RRT 
patients (Jager and van Dijk 2007) resulted in a concomitant increase in the prevalence of RRT over the 
past decades that is posing a still increasing economic burden on Member States.  
 

Socioeconomic variation in incidence 

 
As for prevalence the incidence rate of RRT was higher in socially deprived areas of the UK than it was in 
other areas (UK Renal Registry, 2003).  
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Prevalence 

 
For the 27 EU Member countries, national surveys on the prevalence of CKD among adults are available 
for 12 countries. The data for the United Kingdom (UK) and Ireland and part of the Italian data were 
based on information derived from general practitioners data-bases. Data from other countries are based 
on population samples representative of the general population of those countries.  
 
There is still a paucity of data on CKD. Data in Europe have been gathered both by using medical 
databases (Ireland, England, Italy) or population surveys. Data from medical databases overestimate the 
prevalence of diseases and this is apparent also in the data collected in this review. Indeed the 
prevalence of stages 3-5 CKD was 1.3 to 1.5 times higher in medical databases in Ireland, England and 
Italy than in population based studies in Belgium, Netherlands, Spain, Italy, Iceland, Norway. The 
prevalence of stage 3-5 CKD appears reasonably similar across EU countries and more frequent in 
females than in males. The higher prevalence on CKD in females, which flies in the face of ESRD statistics 
where men are disproportionally affected (Table 5.7.7), may depend on the fact that the GFR, as 
estimated by the MDRD equation (Levey et al, 1999), is lower in females than in males. Furthermore, the 
performance of this equation in people with normal or mildly impaired GFR may be sub-optimal (Lin et al, 
2003).  
 

Children and adolescents 

 
Information on CKD in the pre-ESRD phases for children and adolescents is very limited (Warady and 
Chadha, 2007; Ardissino et al 2003). Data in a population-based registry in Italy including all people <20 
years reported a prevalence of CKD (defined as a GFR <75 ml/min per 1.74 m2) of 74.7 cases pmarp 
(Ardissino et al, 2003). In a survey in Sweden in a more restricted age-range (6 months-16 years) and 
applying a lower GFR cut-off for defining CKD (<30 ml/min per 1.74 m2 ), the corresponding figure was 
21 cases pmarp (Esbjorner et al, 1997). 
 
The prevalence of ESRD undergoing RRT in children (<20 years) in Europe is about 60 cases pmarp (Van 
der Heijden et al, 2004). In 2005 the prevalence of RRT in the 0-14 years age group was 43 per million 
of age related population (Table 5.7.7). 
 

Adults 

 
The prevalence of CKD by stages (as defined in Tables 5.7..1 and 5.7..2) in The Netherlands (De Zeeuw 
et al, 2005) and in Spain (Garcia-Lopez and Epirce, 2007) is shown in Figure 5.7.2. 
 
Figure 5.7.2. Prevalence of chronic kidney disease per stage in two EU Countries 
  
Prevalence of stages 3-5 CKD - i.e. the stages showing a higher risk for CV complications and for 
evolution to ESRD (Go et al, 2004) - in population-based studies ranges from 3.57% (Norway) (Hallan et 
al, 2006) to 7.2% (Germany) (Meisinger et al, 2006) in males and from 6.2% (Italy) (Cirillo et al, 2006) 
to 10.2% (Iceland) (Viktorsdottir et al, 2005) in females (Figure 5.7.3), while higher figures are reported 
in medical databases (Stevens et al, 2007). Stage 3-5 CKD prevalence was either similar in males and 
females (Germany, Italy) or higher in females (Belgium (Van Biesen et al, 2007) , England (Stevens et 
al, 2007), Iceland (Viktorsdottir et al, 2005), Norway (Hallan et al, 2006; Hallan et al, 2006). In all 
countries where this information was available the prevalence of stage 3-5 CKD increased with age 
(Figure 5.7.4).  
 
Figure 5.7.3. Prevalence of stages 3-5 of chronic kidney disease in selected EUGLOREH countries. 
 
Figure 5.7.4. Sex and age specific prevalence of stages 3-5 of chronic kidney disease by age and sex. 
 
In 2005 the crude prevalence of RRT for ESRD varied from 321 patients pmp in Romania to 1057 patients 
pmp in Germany (Tables 5.7.6 A and B). It increased with age and was more than 50% higher in males 
compared to females (Table 5.7.7). Prevalence of RRT in Europeans is lower than that in US whites (1209 
pmp) and in Canadians (1003 pmp) (U.S. Renal Data System, USRDS ,2007).  
 
Table 5.7.6A. Prevalence of RRT over the period 1992-2005 by country.  
 

Table 5.7.6B. Prevalence of RRT over the period 2000-2005 by country. 
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Table 5.7.7. Prevalence of RRT over the period 1992-2005 by age group, gender and cause of renal 
failure. 
 

Trends over time  

 
There is still very scarce information on time-trends of CKD. The most solid source of information remain 
periodic surveys made in the USA (NHANES III and NHANES IV performed between 1988-1994 and 
between 1999-2004 respectively). In those surveys, the prevalence of stage 1-5 CKD rose from 14.5% 
(NHANES III) to 16.8% (NHANES IV) (Tonelli et al, 2006; Zoccali and DeJong, 2007), while the 
prevalence of stages 3-5 remained almost unmodified at about 6%. None of these data are available in 
European countries.  
In Europe over the period 1992-2005 (Table 5.7.7) the overall adjusted prevalence of RRT for ESRD 
increased from 480 to 807 patients per million population (pmp). This was due to a 40% increase in the 
15-64 age group and a more than 130% increase in the 65+ age group. In the 0-14 age group, however, 
the prevalence remained stable throughout the period.  
 

Mortality  

 
A recent meta-analysis has shown that the risk of mortality in CKD rises exponentially with decreasing 
GFR (USRDS 2007 ). Mortality in ESRD patients is very high. Five-year mortality rates in incident RRT 
patients are 52% in all patients, and 21%, 32% and 72% for patients aged 0-14, 15-64 and over 65 
years of age respectively (Table 5.7.8). Five-year mortality in patients on dialysis is almost five times as 
high as that after kidney transplantation: 60% and 13%, respectively.  
Mortality on RRT is lower in Europe compared to the US (Sixth Annual Report UK Renal Registry, 2003; 
Warady and Chadha, 2007; ERA-EDTA Registry, 2005). Also within Europe there are considerable 
differences in patient survival (van Dijk et al, 2007). International studies to investigate the reasons for 
different outcomes in haemodialysis patients are in progress (Young et al, 2000).  
 
Table 5.7.8. 90-day, one-, two- and five-year mortality rates in incident RRT patients per age group, 
gender and cause of renal failure. 
 

Trends over time 

 
Previous analyses have shown that compared to patients starting dialysis in the cohort 1980-1984, 
dialysis patients in the more recent cohorts had a 6% (cohort 1990-1994) and 12% (cohort 1995-1999) 
lower risk of death. The mortality risk reduction in transplant recipients was much higher: 32% and 56%, 
respectively (Van Dijk et al, 2001).  
 
In conclusion, as previously emphasised, there is still a paucity of data on CKD. Data in Europe have 
been gathered both by using medical databases (Ireland, England, Italy) or population surveys. Data 
from medical databases overestimate the prevalence of diseases and this was apparent also in the data 
collected in this review. Indeed, the prevalence of stage 3-5 CKD was 1.3 to 1.5 times higher in medical 
databases in Ireland, England and Italy than in population based studies in Belgium, Netherlands, Spain, 
Italy, Iceland, Norway. The prevalence of stage 3-5 CKD appears reasonably similar across EU countries 
and more frequent in females than in males. The higher prevalence on CKD in females, which flies in the 
face of ESRD statistics where men are disproportionally affected (Table 5.7.7), may depend on the fact 
that the GFR, as estimated by the MDRD equation (Levey et al, 1999), is lower in females than in males. 
Furthermore, the performance of this equation in people with normal or mildly impaired GFR may be sub-
optimal (Lin et al, 2003).  
 
Although there are considerable differences in absolute incidence rates of RRT for ESRD across countries, 
there was a consistent increase in incidence rates in virtually all Member States at least until 2002. This 
was mainly driven by an increase in the incidence rates of RRT for diabetic and hypertensive ESRD 
(Stengel et al, 2003; van Dijk et al, 2005) After 2002 the incidence rates have tended to stabilize. The 
stabilization, or even decrease in some causes of ESRD, have prompted some investigators to suggest 
that treatment strategies for the prevention of ESRD have finally started to bear fruit (Gansevoort et al, 
2004; Stewart et al, 2006). The increasing incidence rates together with improvements in survival of RRT 
patients (Jager and van Dijk 2007) resulted in a concomitant increase in the prevalence of RRT over the 
past decades that is posing a still increasing economic burden on Member States.  
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Mortality in ESRD patients is still very high. Although the better survival of transplant recipients is, at 
least in part, due to selection bias, the survival of RRT patients could be considerably improved at 
reduced costs by increasing organ donation rates. 
 

 

5.7.4. Risk factors 
 
Hypertension and diabetes (Levin 2001), obesity (Ejerblad et al, 2006) and perhaps non-traditional risk 
factors such as anaemia, hyperphosphatemia, high plasma C Reactive Protein and Fibrinogen, high 
sympathetic activity and accumulation endogenous inhibitors of nitric oxide synthase (Zoccali 2006) 
appear to be the main drivers of CKD at population level. Patients with neoplasias and with chronic 
infectious diseases such as HIV and viral hepatitis (HBC) and patients exposed to nephrotoxic drugs are 
at higher risk for CKD. 
 
There are no data on the relationship between socio-economic status and CKD. It is likely that these  
links actually exist. Social inequalities affect the health of disadvantaged people for various reasons 
including access to education and health promotion initiatives and the psychosocial consequences of 
socio-economic inequalities. This is true for diseases such as hypertension (Diez Roux et al, 2002) and 
diabetes (Loucks et al, 2007; Seligman et al, 2007) in adults and obesity in children (Wang et al, 2006). 
Since these risk factors are also the main drivers of CKD, it appears likely that socioeconomic factors are 
also linked to CKD. According to data from the UK Renal Registry (UK Renal Registry, 2003), the 
prevalence of RRT was higher in socially deprived areas of the UK. 
 
Currently, diabetes mellitus is the most common cause of RRT for ESRD, affecting more than 22% of the 
incident patients. 
 
Apart from international differences in the incidence rates of RRT for diabetic ESRD and differences in 
stages of economic development across EU Member States, the causes for the considerable differences in 
the overall incidence rates of RRT between Member States are largely unknown. The incidence of RRT is 
the outcome of a complex interplay of many factors that have effects in different directions. The number 
of patients developing ESRD will, among other factors, be affected by the age and gender distribution in 
the general population, by the prevalence of underlying causes of ESRD, by the access to and quality of 
health care and by survival from so-called competing risks (e.g. cardiovascular mortality in the general 
population) (Jager and van Dijk, 2007). Another factor that must be considered is that once patients 
have developed ESRD, they may or may not be taken into RRT. There are no data available that support 
or refute the hypothesis of restriction of RRT, at least not in Western European countries. 
 

 
5.7.5. Control tools and policies  
 
Primary prevention 
 
See Chapter 8 
 
Secondary prevention 
 
It is still uncertain whether screening the general population for CKD is cost-effective (Boulware et al, 
2003; Atthobari et al, 2006). Targeting individuals with cardiovascular risk factors or with cardiovascular 
disease (i.e. those individuals in whom CKD acts as a risk amplifier) and diabetics appears to be a 
reasonable approach to the problem {14 National Kidney Foundation, 2002 79 /id}. Mass screening 
through the measurement of albumin excretion has been advocated by investigators in Groningen (The 
Netherlands) and a cost-effectiveness analysis in support of this contention has been provided 
(Gansevoort et al, 2005) . Patients with neoplasia and with chronic infectious diseases such as HIV and 
viral hepatitis (HBC and HBB) are at higher risk for CKD. When the risk of complications due to modifiable 
factors is high, for example when nephrotoxic drugs should be used for the treatment of neoplasia, 
screening for CKD appears advisable. Both in patients with neoplasia and in those with chronic infections, 
screening for CKD could be implemented using the existing infrastructures used for the detection of these 
diseases. 
 
Policies 
 

• The Danish Health Ministry has had a quality improvement program for RRT, administered by the 
Danish Society of Nephrology since 2000. Up until now, the eight parameters collected have been 
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mainly biochemical, but as of 2009, quality measures will be based on patient outcomes, referral 
patterns and hospital administration. 

• In Greece the Ministry of Health has not issued any objectives, nor have undertaken any initiative 
relating the incidence and the course of CKD. The only activities to inform the general population 
on the epidemiological problem of CKD have been related to the campaign of the Hellenic Society 
of Nephrology, particularly during the World Kidney Day, in the last two years. 

• In Poland in 2007 a programme to detect CKD in an early phase was presented to a 
Parliamentary Health Commission. Unfortunately, the plan has not yet been accepted at national 
level. 

• The public health policy in Finland is that all patients should receive RRT when deemed 
necessary. The patient association - which is supported by the Finnish Government - has issued a 
declaration on the quality of care for renal patients. 

• In Spain there is no single agenda for CKD and ESRD at national level, as the national health 
authorities have decided to incorporate these subjects into public health policies on 
cardiovascular disease and diabetes mellitus. 

• Since April 2007 German dialysis centres, by law, have regularly electronically reported four 
quality indicators. Since the beginning of 2008 a central organization has provided information to 
the centres about their quality based on these parameters in relation to the national average. It 
is planned that after 2008 dialysis centres will face disadvantages (most likely monetary), if more 
than 15% of their patients fail defined limits.  

• In The Netherlands, quality assurance is a vital element of the dialysis care system. The 
government has stepped back from a system of planning; now, licensing and market parties have 
to take responsibility for the provision and quality of health care. At present, there is a system of 
quality control, auditing and certification of dialysis providers. Nearly 90% of the dialysis centers 
have a quality certificate. The development of an efficient system for benchmarking clinical 
performance data is currently in progress.  

• In 2001 in France, the so-called "Graft plan" was set to improve organ donation and transplant 
activity. In 2002 new regulations on RRT, established that planning of the supply of care should 
be related to population needs, assessed at regional level. In 2004 the French Ministry of Health 
established a list of 100 public health objectives; two of which concerned chronic renal failure: 
(1) to stabilize (or decrease) the incidence of ESRD and (2) to reduce the impact of chronic renal 
failure on quality of life, especially in dialysis patients. Since 2005, it has been mandatory for 
laboratories to provide both serum creatinine and equation-based GFR estimates for any 
creatinine prescription in order to improve CKD diagnosis. Policies regarding evaluation of care 
including CKD are currently in progress. 

• In Italy, in March 2007, a report by the Istituto Nazionale di Statistica did not list CKD among 
chronic diseases. On September 26th 2007, after a special convention held in Rome, the Ministry 
of Health agreed that a public health policy should be developed to counter this disease. A 
proposal for a survey on the prevalence of CKD at community level has been submitted by the 
Italian Society of Nephrology to the Ministry of Health and it is possible that this survey will be 
included in the framework of an ongoing cardiovascular prevention project of the Istituto 
Superiore di Sanità. As for ESRD, reporting on quality of treatment is still not compulsory. 

• The UK Renal Registry monitors the quantity and quality of RRT care using electronic methods of 
data transfer from hospital based clinical renal IT systems. The NHS Healthcare Commission 
monitors quality improvement in England & Wales through the UK registry, while NHS Quality 
Improvement Scotland (QIS) does this in Scotland. The UK Renal Association has developed 
detailed guidelines and standards for audit measures in Renal Services. The NHS in England and 
also in Wales has published a national service framework for renal services. Although CKD has 
hitherto been an under-diagnosed condition, recent changes in the measurements of the kidney 
function and the introduction of CKD into the Quality and Outcomes Framework (QOF), which 
rewards GPs, have now made the UK a world leader in this field. Under QOF, GPs are now paid 
partly on the basis of how well they manage patients with CKD. This helps ensuring that once 
people are diagnosed with CKD, they get high quality advice and support in modifying the 
lifestyle factors which exacerbate the effects of their diseases. Early figures indicate that in the 
year up to to March 2007,the first in which this system was in operation, roughly 1.5 million 
people were diagnosed with CKD, creating an opportunity to provide potentially life-saving advice 
and treatment. CKD receives 27 points in QOF, with a further 9 for diabetes directly related to 
kidney disease. This significantly supports the implementation of the Renal National Service 
Framework (NSF) quality requirements which aim to minimise the imoact of kidney disease in its 
early stages.  

• The Ministry of Health in Norway has started a process to create a national action plan for CKD, 
including secondary prevention, dialysis and kidney transplant. 

• The Austrian Ministry of Health commissioned an institute (OEBIG) to issue an Austrian Health 
Plan (OESG).Regulations concerning the provision of ESRD treatment throughout Austria have 
been indicated in this Health Plan. The Plan also stated, that the Austrian Dialysis- and 
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Transplantation Registry (OEDTR) shall take care of quality assurance in ESRD treatment. The 
Health Plan found its way to regional health legislation and planning in all nine Austrian counties 
via an agreement between the federal government and the counties, the so called "§15a-
Vereinbarung". 

• In the Czech Republic, RRT is freely available for all citizens. The average waiting time for 
transplantation is about 2 years. Accessibility of dialysis therapy is possible in 92 dialysis centres; 
in 2006, there were 464 pmp under dialysis treatment. The registry of patients (i.e. The 
Statistical Yearbook of Dialysis Treatments) is organized by the Czech Society of Nephrology in 
cooperation with the Dialysis Centres.  

• There are no public health policies on CKD or RRT in Estonia and Sweden. We lack information on 
all other countries. 

• NephroQUEST (Jager and Zoccali, 2007) is an initiative promoted by the ERA-EDTA registry and 
co-funded by the European Commission whose aim is to give assistance in the collection of 
clinical performance indicators in RRT comparable at international level. 

 

 
5.7.6. Future developments 

 
There is a need for an integrated strategy of community management of CKD, including self-care and 
long-term conditions. New models and new technologies (e.g. telemedicine) may be very helpful in this 
respect. The RenalPatientView, which is being rolled out in a number or renal units in the UK offers a 
web-based system to provide support to kidney patients. 
  
Monitoring and evaluation are essential in the prevention of ESRD and in the improvement of survival 
and quality of life of those patients for whom ESRD cannot be prevented. Under the umbrella of the ERA-
EDTA registry, most of the national and regional renal registries in EU Member States have started to 
collaborate within the QUEST initiative (Jager and Zoccali, 2007). This initiative includes not only 
European collaborative studies on different aspects on the quality of ESRD care, but also projects to 
stimulate the future EU wide availability of comparable data on clinical performance indicators in RRT. 
The availability of these data would facilitate (inter)national benchmarking and the collection of new 
epidemiological knowledge. In addition, such data will assist policy makers and other stakeholders in 
guiding their decisions. The NephroQUEST project that has recently been funded under the Public Health 
Programme of the European Commission, will help making these data available through the 
standardization of clinical performance indicators, the development of techniques to automatically extract 
clinical data from electronic medical records and by bringing renal registries in development up to high 
quality standards. 
As already summarized in the paragraph on policies a growing number of Member States have developed 
national health policies regarding RRT for ESRD. In contrast, only very few countries have developed 
this kind of policies for CKD. The development of these policies, however, including full recognition of 
CKD as a preventable disease and the development of meaningful screening strategies and prevention 
programs is vital. As stated in the introduction, these policies for CKD will need to be harmonized with 
policies for other chronic diseases.  
 
In Europe there is still no document on pan-European or national health plans of the calibre of Healthy 
People 2010 (http://www.healthypeople.gov/), i.e. a document that challenges individuals, communities, 
and professionals to take specific steps to ensure that good health, as well as long life, are enjoyed by all. 
In Healthy People 2010 specific goals have been fixed for curbing ESRD in the American population. 
Indicators on these goals are currently being monitored 
(http://www.ep.niddk.nih.gov/Divisions/kuh/kidneyHP2010.htm).  
 
In most Member States, dialysis multinational companies have taken over or set up haemodialysis 
centres. Over the next few years the number of these private centres is expected to grow. 
 
In Europe the availability of cadaver kidneys for renal transplantation is far below the demand. As patient 
survival and quality of life are higher in transplant recipients compared to dialysis patients, whereas costs 
of treatment are lower, it is important to increase organ donation rates. Some countries (Spain, 
Scandinavian countries, Austria) have successfully implemented policies that ensure superior donation 
rates. Legislation and the development and promulgation of specific policies at European level may be of 
help for improving organ donation rates ( see also the Chapter 9.2. on Transplants).  
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5.8. Chronic obstructive pulmonary disease 

 
 
Acronyms 
 
AL  airflow limitation 
AO  airway obstruction 
COPD  chronic obstructive pulmonary disease 
CVD  cardiovascular disease 
ECRHS  European Community Respiratory Health Survey 
ELF  European Lung Foundation 
ERS  European Respiratory Society 
FEV1  forced expiratory volume in one second 
FFMI  Fat-Free Mass Index  
GOLD the Global Initiative for Chronic Obstructive Lung 

Disease 
GP  General Practitioner 
OLIN  Obstructive Lung Disease in Northern Sweden 
RI  Respiratory Infections 
RR  Relative Risk 
VC  Vital Capacity 
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5.8.1. Introduction 

 
The term Chronic Obstructive Pulmonary Disease (COPD) refers to pathologies characterized by airflow 
limitation (AL) such as chronic bronchitis and emphysema. COPD is a common, costly and preventable 
disease that has substantial implications for the health of the European population. COPD is a treatable 
disease, when AL is progressive and not fully reversible. However, COPD is often underestimated and 
under-treated.  
 
  
Approximately 200 000-300 000 people die every year in Europe because of COPD. It represents the fifth 
leading cause of mortality in the developed world (Lopez et al, 2001) and the third cause of death in the 
UE-25 (Niederlander et al, 2006). COPD is the main reason for mortality associated with respiratory 
diseases, accounting for 3.8% of total deaths and is also estimated to be the seventh cause of loss of 
disability adjusted life years (Mannino and Buist, 2007). Moreover, significant augmentations in COPD 
prevalence and mortality are envisaged in the future; the most well known projection comes from the 
authoritative and widely quoted Global Burden of Disease study, which envisaged that COPD would rise to 
the third leading cause of death worldwide in 2020 (Murray and Lopez, 1997).  
 
The main elements of COPD are chronic bronchitis and emphysema: (Siafakas, 2006). COPD has 
significant extra-pulmonary effects that may contribute to the severity in individual patients. Its 
pulmonary element is characterized by AL that is not fully reversible. The airflow limitation is usually 
progressive and associated to an abnormal inflammatory response of the lung to noxious particles or 
gases (GOLD, 2006). 
 
Exposure to noxious agents (e.g. tobacco active and passive tobacco smoking, occupational factors and 
air pollution) causes a rapid deterioration in the lung function, increasing the risk for exacerbations. 
These exacerbations lead to a progressive worsening until the end stage of the disease, characterized by 
severe airflow limitation, chronic respiratory failure, different co-morbidities and severe systemic 
complications. 
 
Major efforts in the field of prevention are necessary to avoid an important augmentation in end-stage 
patients, needing long term oxygen therapy and assisted ventilation, which would prolong their life but 
cause great suffering and costs.  
 

 
5.8.2. Data sources 
 
The data presented in this section are: 
- Data derived from full papers published on peer reviewed journals 
- Lung Health in Europe Facts & Figures, from European Lung White Book  
   edited by European Respiratory Society and European Lung Foundation. 
- European Detailed Mortality Database of the World Health Organization, 
  Regional Office for Europe 
 
Although COPD and asthma are considered as two different entities (Fabbri et al 2003), epidemiologically, 
they partly coexist in the general population. This was confirmed in the study by Viegi et al performed in 
Italy: among asthmatic patients, 14% in Po Delta and 11% in Pisa also reported chronic bronchitis or 
emphysema, whereas, among patients with chronic bronchitis or emphysema, 31% in Po Delta and 14% 
in Pisa also reported asthma (Viegi et al 2004). 
 
Table 5.8.2.1. ICD10 Codes for pulmonary diseases 
 

J43   Emphysema  

  Excludes: emphysema:  
· compensatory ( J98.3 ) 
· due to inhalation of chemicals, gases, fumes or vapours ( J68.4 ) 
· interstitial ( J98.2 ) 
  · neonatal ( P25.0 ) 
· mediastinal ( J98.2 ) 
· surgical (subcutaneous) ( T81.8 ) 
· traumatic subcutaneous ( T79.7 ) 
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· with chronic (obstructive) bronchitis ( J44.- ) 
emphysematous (obstructive) bronchitis ( J44.- )  

J43.0   MacLeod's syndrome  

  Unilateral:  
· emphysema 
· transparency of lung  

J43.1   Panlobular emphysema  

  Panacinar emphysema  

J43.2   Centrilobular emphysema  

J43.8   Other emphysema  

J43.9   Emphysema, unspecified  

  Emphysema (lung)(pulmonary): 
· NOS 
· bullous 
· vesicular 
Emphysematous bleb  

 

         
J44   Other chronic obstructive pulmonary disease  

  Includes:  chronic:  
· bronchitis: 
  · asthmatic (obstructive) 
  · emphysematous 
  · with: 
    · airways obstruction 
    · emphysema 
· obstructive: 
  · asthma 
  · bronchitis 
  · tracheobronchitis  

  Excludes: asthma ( J45.- ) 
asthmatic bronchitis NOS ( J45.9 ) 
bronchiectasis ( J47 ) 
chronic:  
· bronchitis: 
  · NOS ( J42 ) 
  · simple and mucopurulent ( J41.- ) 
· tracheitis ( J42 ) 
· tracheobronchitis ( J42 ) 
emphysema ( J43.- ) 
lung diseases due to external agents ( J60-J70 )  

J44.0   Chronic obstructive pulmonary disease with acute lower respiratory infection  

  Excludes: with influenza ( J98-J11 )  

J44.1   Chronic obstructive pulmonary disease with acute exacerbation, unspecified  

J44.8   Other specified chronic obstructive pulmonary disease  

  Chronic bronchitis: 
· asthmatic (obstructive) NOS 
· emphysematous NOS 
· obstructive NOS  

  Excludes: with acute exacerbation ( J44.1 ) 
with acute lower respiratory infection ( J44.0 )  

J44.9   Chronic obstructive pulmonary disease, unspecified  

  Chronic obstructive: 
· airway disease NOS 
· lung disease NOS  
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5.8.3. Data description and analysis 
 
This section addresses incidence, prevalence and mortality associated with COPD. It covers co-morbidity 
problems and the economic burden associated to these disorders. 

 
Incidence  
 
There are limited comparable data on the incidence of COPD in the EU, mainly deriving from isolated 
studies in Scandinavian countries and Ireland. In a study by Lindberg et al. (2005), in a symptomatic 
cohort of patients born in 1919 to 1929, 1934 to 1935 and 1949 to 1950 in Northern Sweden, a 10-year 
cumulative incidence rate according to a 9-4% GOLD criteria(27) in persistent never smokers was 
reported. In another study by the same authors, an age-stratified general population sample of middle-
aged and elderly individuals was considered: the 7-year cumulative incidence of COPD was 11.0% 
according to the GOLD criteria (Lindberg et al 2006). This was significantly higher in smokers (18.8%). 
 
A study by Johannessen et al (2005) reported cumulative incidence rates of GOLD-defined COPD of 1.8% 
in never smokers, in a 9-year follow-up of a general population sample in Bergen (Norway). 
 
Among 1711 middle-aged men of two rural Finnish cohorts, which were monitored within the framework 
of the Seven Countries Study, the 30-year cumulative incidences of chronic bronchitis and COPD were 
assessed at 22% and 12% in never-smokers (Pelkonen et al, 2006).  
 
In another study performed in Copenhagen, Denmark, 8045 men and women aged 30-60 with normal 
lung function at baseline were followed for 25 years (Lokke et al, 2006). Abnormal lung function was 
observed in 4% for male never smokers (9% in women). The 25-year cumulative incidence of moderate 
and severe COPD was 1% in never smokers, with no significant differences between men and women.  
 

Prevalence and disease severity 
 
Since 2000, many studies on COPD prevalence have been published (Chapman et al, 2006). The 
variability of prevalence rates according to different diagnostic criteria were frequently underlined: a 
study reported rates ranging from 0.23 to 18.3%, the lowest ones (0.2 to 2.5%) being based on WHO 
expert opinions (Halbert et al, 2003). Recently, a meta-analysis (Halbert et al, 2006) estimated a 
prevalence of 9.2% using a spirometric definition in adults over 40 years of age. A total of 62 studies 
reported 101 overall prevalence estimates from 28 different countries, 17 of which were European. 
Prevalence did not vary significantly among WHO regions, although these results should be interpreted 
with caution since only the European region has more than four estimates (Table 5.8.1)  
 
Table 5.8.1. Prevalence estimates for COPD per different variables 
 
An example of the variability of estimates caused by different definitions of airways obstruction (AO) is 
provided by Viegi et al (2000). For example, in a general population sample of 25-73 year old patients 
from Northern Italy, AO prevalence rates ranged from 11.0% with the ERS criterion (forced expiratory 
volume in one second (FEV1)/vital capacity (VC) % <88th percentile in men, < 89th percentile in 
women) to 18.3% with the “clinical” criterion (GOLD Stage I+).  
 
The Northern Ireland Cost and Epidemiology of Chronic Obstructive Pulmonary Disease (NICECOPD) 
study, assessed the prevalence of obstructive lung disease in 40-69 year olds to 14.4% (6.3% COPD) 
(Murtagh et al, 2005).  
 
The WHO’s Large Analysis and Review of Housing and Health Status Study (WHO LARES) reported a 
prevalence of 6.2% of chronic bronchitis and emphysema in the past year among adults in seven EU 
cities (Angers, Bonn, Bratislava, Budapest, Ferreira, Forlì and Vilnius), with values ranging from about 
4% in Forlì (Italy) and Bratislava (Slovak Republic) to about 11% in Vilnius (Lithuania) (Boutin-Forzano 
et al, 2007). 
 
The IBERPOC study, carried out in 7 geographical areas with nearly 5 000 patients, has estimated that 
the prevalence of COPD in the general Spanish population aged between 40 and 69 years is 9.1% 
(Sobradillo Pena et al, 2000). 
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WHO-HFA database provides data for a few EU Countries, collected by national sources with different 
methodologies. Although, as already discussed, comparisons between countries may not be appropriate, 
the available data indicate a steady trend to increased prevalence in Finland, Slovakia, Romania, Hungary 
(Figure 5.8.1). 
 
Figure 5.8.1. Chronic obstructive pulmonary disease prevalence, in % in EUGLOREH countries 
 
In two model studies carried out with data of the Dutch population, the prevalence of COPD was 
estimated to increase by 40% in males and 140% in females between 1994 and 2015 (Feenstra et al, 
2001) and by 50% (from 1.9 to 2.9 per 1 000) in males and by 90% in females (from 1.0 to 2.9 per 1 
000) from 2000 to 2025 (Hoogendoorn et al, 2005). As regards the measurement of disease severity, 
data from 18 000 young adults (20–44 years) enrolled between 1991 and 1993 in 35 centres of 16 
countries (13 EU and EFTA countries) collected for the European Community Respiratory Health Survey 
(ECRHS), were used to assess the prevalence of COPD severity stages, as defined in the GOLD guidelines 
(De Marco et al, 2004). These results are reported in Figure 5.8.2. 
 
Figure 5.8.2. Prevalence of the GOLD severity stages* for the countries participating in the European 
Community Respiratory Health Survey 
 
 
The Po Delta survey assessed the prevalence of GOLD-COPD in men and women respectively to: mild 
12.3 and 7.3%, moderate 4.5 and 2.2%, severe-very severe 0.4 and 0.3% (Zielinski et al, 2006). People 
with chronic cough or phlegm ranged from 20-30% in mild to about 80% in the severe to very severe 
category. 
 
Recently, the results of the Burden of Obstructive Lung Disease (BOLD) studies (12 centres; 5 European 
centres) suggested COPD GOLD stage II was 10.1% overall, 11.8% for men, and 8.5% for women (Buist 
et al, 2007). In Salzburg (Austria), the overall prevalence of COPD at stage I or higher was estimated at 
26.1%, regardless of gender, and at stage II or higher at 10.7%. A doctor diagnosis of COPD was 
reported only by 5.6% of participants (Schirnhofer et al, 2007).  
 
The Obstructive Lung Disease in Northern Sweden (OLIN) found that the prevalence of mild British 
Thoracic Society (BTS)-COPD was 5.3%, moderate 2.2%, and severe 0.6% (GOLD-COPD: mild 8.2%, 
moderate 5.3%, severe 0.7%, and very severe 0.1%) (Lindberg et al 2006). All subjects with severe 
COPD were symptomatic. 
 
Prevalence (per 1 000 in Dutch population) reported for the Netherlands was 6.5. for mild, 13.3 for 
moderate, 3.7 for severe and 0.6 for very severe COPD (Hoogendoorn et al, 2005) in males and 3..9, 
8.1, 2.3, 0.4, respectively, in females. 
 

Mortality. 
 
Although there are some problems regarding the accuracy of COPD mortality data, the limited data 
available indicate that mortality due to COPD increases with age and is greater in men than in women. 
Moreover, it is clear that COPD is one of the most important causes of death in most countries. The 
Global Burden of Disease Study (Murray and Lopez, 1997) has estimated that COPD, which was the sixth 
cause of death in 1990, will become the third cause of death worldwide and the ninth cause of death in 
developed countries by 2020. The reasons for this increase are attributable to the larger spread of the 
smoking habit and the fact that, in general, the population lives longer.  
 
Despite statistics are greatly affected by terminology, awareness of the disease and potential gender bias 
in its diagnosis, the trends in mortality rates over time provide some important information. COPD 
mortality trends generally track several decades behind smoking trends. Trends in age-standardized 
death rates for the six leading causes of death in the United States from 1970 through 2002 show that 
COPD mortality increased over that period, while mortality from other chronic conditions declined 
(Chapman et al, 2006). 
  
Interesting data are available on the WHO web site (http://data.euro.who.int).  
 
 

Co-morbidity.  
 
Elderly patients frequently have multiple chronic health conditions. The severity of co-morbid conditions 
and their impact on patients vary among patients and in the same patient over time. Co-morbidities can 
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be categorized to provide a better understanding of their impact on the patient and disease 
management: 
• Common pathway co-morbidities: diseases with a common patho-physiology, for instance, in the case 
of COPD, other smoking-related diseases 
• Complicating co-morbidities: conditions that arise as a complication of a specific pre-existing disease—
in the case of COPD, pulmonary hypertension and consequent heart failure.  
• Co-incidental co-morbidities: Coexisting chronic conditions with unrelated pathogenesis that make 
COPD management more difficult. 
• Inter-current co-morbidities: Acute illnesses that may have a more severe impact on patients with a 
given chronic disease. For example, upper respiratory tract infections have a more severe impact or 
require different treatment for patients with COPD (Rea et al 2004; GOLD 2006) 
 
A relevant association among cardiovascular disease, lung cancer, asthma was found in a French study 
exploring deaths from COPD and the multiple underlying causes (Furhman et al, 2006). In this study, 
cardiovascular disease, ischemic heart disease, lung cancer and asthma were more likely to be the 
underlying cause of death when COPD was mentioned as an associated cause on the death certificate 
than when it was not. Cardiovascular disease (CVD) was described as a very common cause of death in 
patients with COPD in a study by Calverley and Scott (2006). The authors stated that, although smoking 
is a well-known risk factor for both COPD and CVD, CVD in patients with COPD is likely to be due to other 
factors in addition to smoking.  
 
In another study, Gudmundsson et al (2007) performed an analysis of mortality in COPD patients 
discharged from hospital in Scandinavia, and highlighted that a lower health status (total SGRQ > 60) 
and diabetes have a negative effect on survival. In the WHO Large Analysis and Review of European 
Housing and Health Status (LARES) study by Boutin-Forzano et al (2007), different co-morbidities were 
found in association with reported chronic bronchitis and emphysema in the past year, namely: asthma, 
allergy, osteoporosis, hypertension, digestive ulcer, articular disorders, cataract, migraine, skin diseases, 
depression, up to diabetes, cerebral stroke, malignant tumour.  
 
An increased incidence of a number of co-morbidities associated with COPD were reported also in a study 
of 45 966 COPD patients aged more than 39, with respect to an age- and gender-matched control group, 
in the framework of the Northern California Kaiser Permanente Medical Care Program, a comprehensive 
integrated health-care system (Sidney et al, 2005). These were diabetes, hypertension, obesity, stroke, 
hyper-lipidemia, ventricular tachycardia/ventricular fibrillation/cardiac arrest, atrial fibrillation, other 
arrhythmias, angina, MI, CHF, renal disease, pulmonary embolism (Table 5.8.2). 
 
Table 5.8.2. Incidence of comorbidities in COPD patients with respect to a gender- and age-matched 
control group 
 
 
In a study by Soriano et al (2005), the UK General Practice Research Database was used to compare 
incident COPD patients (physician diagnosed, n = 2,699) in 1998 with age, gender, time, and practice-
matched cohorts . The total sum of diagnosis of incident COPD patients related to major organ systems 
was higher, and a frequency > 1% within the first year after diagnosis was pointed out for angina, 
cataracts, bone fractures, osteoporosis, pneumonia, and respiratory infections (RI). COPD patients were 
at high risk for pneumonia (relative risk (RR) = 16.0), osteoporosis (RR = 3.1), RI (RR = 2.2), MI (RR = 
1.7), angina (RR = 1.7), fractures (RR = 1.6), and glaucoma (RR = 1.3) [all p < 0.05].  
 
The Longitudinal Ageing Study Amsterdam by Kriegsman et al (2004), apart from observing that COPD 
was present in 10.4% of the 2497 subjects with different index diseases at baseline, showed that more 
than 2/3 of them (69.4%) reported one or more co-morbidity.  
 
Moreover, a study on the prevalence of nutritional depletion (defined as body mass index (BMI) < 21 
kg/m2 and/or fat-free mass index (FFMI) < 15 (females) or < 16 (males) kg/m2) in a large out-patient 
population of patients with COPD (389 patients) was performed in the Netherlands (Vermeeren et al, 
2006). The results showed that the prevalence of nutritional depletion was high (27%), whereas the 
prevalence of normal BMI and low FFMI was 15%, and of low BMI and low FFMI 11%. Low BMI and low 
FFMI were significantly more frequent in female (18% and 40%) than in male COPD patients (10% and 
20%). Moreover, depletion of FFM was associated to impaired peripheral muscle strength, irrespective of 
disease severity. 
 
In another study, a small Danish population of patients affected by severe COPD was analysed and it was 
found that 68% of them had osteoporosis or osteopenia (Jorgensen et al, 2007). This increased 
prevalence of osteoporosis could not be explained by gluco-corticoid use alone, thus the Authors affirmed 
that a screening of patients with COPD would be helpful.  
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A study by Mikkelsen et al (2004) found that clinical significant symptoms of depression / anxiety are 
reported with prevalence rates reaching 47% . Moreover, in a study by Wagena et al (2004) smoker 
patients with asthma or COPD proved to be at higher risk of depression (OR 3.52, 95%CI 2.04 to 6.07) 
compared to non smokers..  
 
COPD has some important negative effects on the health related quality of life (HRQoL) as shown in a 
Spanish population of about 10 700 COPD patients, with a mean age of 67 and an average FEV of 35.9 ± 
10% (Carrasco Garrido, 2006). In a study by Sprenkle et al (2004), SF-36V was used in a large cohort of 
veterans who received care through the Upper Midwest Veterans’ Integrated Service Network with 
reported asthma or COPD. The results demonstrate that HRQoL is an independent predictor of mortality, 
hospitalization,and outpatient utilization in people with self-reported obstructive lung disease. 
 
On these basis, some authors consider that COPD should no longer be judged as a disease only involving 
the lungs. Recently, Fabbri and Rabe (2007) proposed the additional term “chronic inflammatory 
syndrome” to underline the common pathogenetical substrates of COPD and its comorbidities. 
 
Economic burden and health care utilization 

 
Several studies focused on the economic aspect of COPD. The ERS European Lung White Book reported 
that the overall annual cost for COPD in Europe (excluding mortality and rehabilitation) was 38.7 billion 
Euro, of which 4.7 were for ambulatory care, 2.7 for drugs, 2.9 for inpatient care and 28.4 for lost work 
days (European respiratory Society, 2003). In EU15, 41 300 lost work days per 100 000 population are 
due to this disease; in Central and Eastern Europe lost work days due to COPD are 4300. with a global 
productivity loss of about €28.5 billion annually (European Respiratory Society, 2003).  

 
 
The total costs of COPD in different countries (Spain, USA, Sweden, The Netherlands, Italy) were 
compared (Chapman et al 2006). It was shown that the estimates of direct annual costs per patient were 
about 1 200, 1 600 and 2 300 € in Spain and 150, 3 000, 3 900 in Italy, respectively for stage I, II and 
III of the diseases. 
 
In the SCOPE study, performed in France, the average total medical cost of every COPD patient was 
estimated at 4,366 euro per year: 41% was directed to COPD follow-up, 25% to COPD complications and 
exacerbations, and 34% to other diseases, one-third of the total direct COPD cost was directed to 
hospitalisations and 31% to drug consumption (Detournay et al, 2004). Moreover, the costs increased in 
proportion to severity based on FEV1. The total medical cost for COPD patients in France was estimated 
at 3.5 billion euro, accounting for 3.5% of total medical expenditures. In other studies, average direct 
costs per patient were estimated to be 909€ in Spain (Masa et al, 2004) and 1 261€ in Italy. 
 
An analysis of the Danish Patient Registry for patients admitted with COPD diagnoses in 1998-2002 
showed that, considering the total cost for treatment of 40+ year patients, 10% was directed to 
treatment of COPD (Bilde et al, 2007). The net cost for COPD patients was 256 million euro (6% of the 
total). Only one third of these costs were due to the treatment of COPD as primary diagnosis, whilst the 
remaining two-thirds were mainly due to admissions for other diseases. 
 
In Sweden, the largest expenditure for patients with FEV1 below 40% is represented by hospitalisation 
costs, accounting for about 60% of direct costs (Jansson et al, 2002). 
 
A study on the burden of COPD and asthma was performed in the city of Dubrovnik during 2002-2006. 
COPD patients (446) were treated in hospital for 5073 days during a five-year period. The total cost was 
544,547 Euro. Average length of stay in hospital was 11.37 days and the cost of treatment per patient 
was 1.017 Euro. It was found that all analysed parameters (number of patients, length of stay, cost of 
treatment) were higher for COPD than for asthma (Vrbica, 2007)..  
 

 
5.8.4. Risk factors 
 
Active and passive tobacco smoking are major risk factors for COPD. Occupational factors and indoor-
outdoor pollution from biomass fuel are other well recognized risk factors. 
 
Among 1711 middle-aged men of two rural Finnish cohorts, which were monitored within the framework 
of the Seven Countries Study, involving US, Finland, Netherlands, Italy, Greece, Japan and Croatia – 
Serbia (former Jugoslavia), the 30-year cumulative incidences of chronic bronchitis and COPD were 
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assessed at 42% and 32%, respectively, in continuous smokers, and to 22% and 12% in never-smokers 
(Pelkonen et al, 2006). During the follow-up, subjects with chronic bronchitis showed 252 mL lower 
forced expiratory volume than subjects without it.  
 
In another study performed in Copenhagen, Denmark, 8045 men and women aged 30-60 with normal 
lung function at baseline were followed for 25 years (Lokke et al, 2006). Abnormal lung function ranged 
from 4% for male never smokers (9% in women) to 41% for male continuous smokers (31% in women). 
The 25-year cumulative incidence of moderate and severe COPD was 24.3 % in continuous smokers, 
compared to 1% in never smokers, with no significant differences between men and women. The risk of 
developing COPD decreases with the decreasing duration of smoking. 
 
A comparison of results on the correlation of COPD with the smoking habit is presented in Figure 5.8.3.  
 
Figure 5.8.3. Incidence rates of COPD and smoking habit in Nordic European Countries. 
 
A study by Lundback (2003) showed that age and smoking were the two major determinants, in a 
multivariate analysis including age, gender, smoking habits, family history of obstructive airway disease 
and socioeconomic group as COPD determinants. In the analysed population, aged 46 to 77, odds ratio 
associated with smoking more than 5 cigarettes per day was about 8, compared to non-smokers. 
Prevalence of COPD reached 50% in elderly smokers.  
 
Furthermore, COPD has usually been associated with the male gender (Siafakas et al, 1995). But a study 
by Soriano et al (2000) by means of a large database of medical practitioner records in the UK, showed 
that between 1990 and 1996 gender-related differences decreased, and COPD spread rapidly in 20-44 
year old women. This was confirmed in the ECRHS study, which proved that the female gender was 
significantly affected by chronic cough and phlegm (odds ratio 1.22 compared to males) (Cerveri et al, 
2003).  
 
COPD has been usually considered as a disease affecting people over 50 years of age. This was 
contradicted in the ECRHS study: COPD is already present at the age of 20-45, with prevalence rates of 
11.8% for the pre-clinical stage, when airway obstruction has not yet been developed (GOLD stage 0), 
2.5 and 1.1% for GOLD stages I and II+, respectively (De Marco et al, 2004).  
 
In a review of community or general population studies carried out in the United States, France, Poland, 
Italy, Norway, China, the Netherlands and Spain, it was concluded that occupational exposure contributes 
by about 10-20% to the burden of COPD (Balmes et al, 2003). Dusty environments were found to 
contribute by 10% in smokers and by 50% in never-smokers among Swedish construction workers 
(Bergahl et al, 2004). In the European Community Respiratory Health Survey (ECRHS) study high 
exposures to dusts and fumes increased the risk for chronic bronchitis from smoking by 160%. Neither a 
steeper decline of FEV1 nor an increased prevalence of airway obstruction was observed in exposed 
individuals. Some increase in the incidence of chronic phlegm was found in individuals exposed to mineral 
dusts, gases and fumes (Zock et al, 2001; Sunyer et al, 2005). 
 
The exact prevalence of COPD is variable across the available data, probably because of differences in the 
methods used for patients selection and classification. Despite that, COPD is strongly associated with 
ageing, and some factors allowing people to survive in old age, such as enhanced interventions for acute 
cardiovascular diseases, and acute infections, will result in higher COPD prevalence, morbidity, and 
mortality. In other words, as a result of the global population ageing, COPD is one of several chronic 
diseases that will become more frequent. These disorders will be better managed through particular care 
towards prevention and cost-effectiveness of intervention (Mannino 2007). 
 

 

5.8.5. Control tools and policies 
  
Primary prevention 

 

COPD is a progressive disease, which could be easily and early diagnosed via spirometry. Most relevant 
risk factors have been identified and their removal could substantially reduce the prevalence of COPD and 
its progression to more severe stages. Main actions should focus on the prevention of smoking uptake, 
and on improved workplace air quality. If preventive actions are not promoted, an increase is expected in 
the proportion of patients at end stage.  
 
Secondary prevention 
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Differential diagnosis of COPD includes asthma, bronchiectasis, tuberculosis, congestive heart failure 
(CHF), obliterative bronchiolitis and diffuse panbronchiolitis (Siafakas et al, 2006). For this reason, chest 
examination, lung function tests, imaging techniques and clinical history should be used to direct the 
decision process.  
 
Different studies have focused on the screening of the population at risk, with the aim of overcoming 
COPD under-diagnosis and strengthening interventions to stop smoking. Cessation of smoking is 
associated with a return of the rate of decline of pulmonary function to that of never-smokers. The 
highest benefits are observed in young quitters (Anthonisen, 2002). During the first year after smoking 
cessation, patients showed an increase of 47 ml FEV1, compared with a decrease of 49 ml FEV1 among 
continuing smokers (Scanlon et al, 2000). 
 
An interesting study performed in Poland presented a promising approach for early detection of COPD in 
high risk population by means of spirometric screening (Gorecka et al, 2003). The results showed that AO 
spirometric signs were present in 24.3% of 40+ year old smokers with a smoking history of 10+ pack-
years (n=11,027). After a minimal antismoking intervention, the validated smoking cessation rate in 
patients with AO was 16.3%, whereas it was 12.0% in those with normal spirometric parameters 
(p<0.001). In the second part, the study involved a total of 110,355 subjects (aged 53.5±11.5 yrs; 
58.2% males) among which 64% were current smokers, 25.1% former smokers and 10.9% lifelong non-
smokers. In 20.3% AL sign were present (mild in 7.6%, moderate in 6.7% and severe in 5.9%). AL was 
found in 23% of smokers aged 40 with a history of 10 pack-yrs. Therefore, it was shown that a large-
scale voluntary spirometry screening of the population at high risk of COPD, i.e. smokers, can reveal the 
early presence of AL in a large number of patients at a reasonable cost.  
 
Policies  

 

Different COPD guidelines have been issued: in 2004 by the American Thoracic Society (ATS) and the 
European Respiratory Society (ERS) (Celli et al, 2004), which is updated every year by GOLD (GOLD, 
2006). 
 
The Global Alliance against Chronic Respiratory Diseases (GARD) is being developed by the World Health 
Organization (WHO) together with respiratory, allergological and general practitioner societies and other 
organizations, with the aim of soliciting a global effort to increase COPD awareness (Bousquet et al, 
2007).  
 
Another important initiative aimed at spreading knowledge on the great problem of respiratory diseases 
among the general public and politicians is the European Lung White Book, published by the European 
Respiratory Society (ERS) and the European Lung Foundation (ELF) (European Respiratory Society, 
2003). This publication includes the total figures of mortality, morbidity and costs of COPD. A second 
edition of the book is going to be published, in accordance with the new support offered by the EU to the 
research on chronic respiratory diseases (MacNee et al, 2007).  
 

 
5.8.6. Future developments 
 
Higher standards of COPD care and studies on the effectiveness of current prevention, education, 
medication and rehabilitation need to be established. 
 
Caregivers and patients need to be guided towards the most efficient and effective ways to manage this 
disease. Further studies on the influence of genetic factors, exacerbations, comorbidities, natural history, 
deaths and costs are necessary to contrast the increasing health and economic burden of COPD. 
 
Some new broncodilators, inhaled steroids and selective phosphodiesterase 4 inhibitors are in the late 
phases of clinical trials. New evidence is being acquired on the effectiveness on symptoms and mortality 
rate of non invasive mechanical ventilation. 
 
New sophisticated technologies including telecare systems and stand-alone electronic devices capable of 
supporting older people at home have been widely advertised although larger studies are still needed 
(Horton, 2008). 
 
Moreover, some aspects of COPD health care should also be also taken into consideration. 
 
The use of telecare aimed at helping older people to remain independent at home, reduce hospital 
admissions and improve the quality of life should be implemented in COPD patients.  
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Previous studies have documented similar levels of end-of-life symptom burden for lung cancer and 
chronic obstructive pulmonary disease (COPD) patients, yet there has been little comparison of health 
care utilization during this period. Goodridge et al (2008) showed that in the last 12 months of life, 
decedents with COPD were more likely to be institutionalized in a long term care setting (41% vs. 12.5%, 
p<0.05) and to receive long-term home care (26% vs 9.7%, p<0.05), but were much less likely to 
receive palliative care in hospital (47.6% vs 5.1%, p<0.001) or at home (37.4% vs 2.8%, p<0.05) than 
people with lung cancer. Patients with COPD generally have limited access to enriched resources available 
through palliative care programs, partially due to the difficulty in prognosis. The development of new and 
more responsive models of end-of-life care for this population will be contingent upon understanding 
current patterns of health care utilization. 
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5.9. Asthma and allergic rhinitis 
 
 
 

 
Acronyms 

 
AIRE  Asthma Insights & Reality in Europe 
AR  Atopic Rhinitis  
ARIA  Allergic Rhinitis and its impact on Asthma  
ECRHS  European Community Respiratory Health Survey 
GA LEN  Global Allergy and Asthma European Network 
GINA  Global Initiative for Asthma 
ISAAC  International Study of Asthma and Allergies in 

Childhood 
ISAYA  Italian Study on Asthma in Young Adults 
MAS  Multicentric Allergy Study 
PASTURE  Protection Against Allergy-Study in Rural 

Environments 
QoL  Quality of Life 
SAPALDIA  Air Pollution and Lung Diseases in Adults 
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FOCUS BOX 

Allergic diseases and atopy 

 
 
5.FB.1. Introduction 
 
An allergy is an exaggerated reaction by the patient’s immune system to an allergen that triggers 
different reactions in several organs and tissues. Allergy has developed into a major health concern in 
Europe, with over 80 million people affected by some form of allergy and two-thirds of them stating that 
allergy presents a serious handicap in their day to day life. Different expressions of allergic disorders 
include allergic rhinitis or hay fever, asthma, atopic dermatitis - eczema - and other skin complaints, 
conjunctivitis, food and drug hypersensitivities. Allergens are usually proteins, that get in touch with the 
human organism through food, airways and contact with the skin or the mucosae.  
 
Atopy is a personal and/or familial tendency to, usually in childhood or adolescence, become sensitized 
and produce IgE antibodies in response to ordinary exposure to low doses of allergens, usually proteins. 
As a consequence, atopic individuals can develop typical symptoms of allergic asthma, allergic rhinitis 
and allergic conjunctivitis or atopic eczema/atopic dermatitis. 
 
 
5.FB.2. Data sources 
The data presented in this section are:  
- derived from papers published on peer reviewed journals  
- GA2LEN 
- EFA-European Federation of Allergy and Airways Diseases Patients  
   Associations 
- The SCALE strategy  
- WP5: Clustering of European food allergy research 
- World Allergy Organization 
 
 
5.FB.3. The “allergy march”  
 
This disease often progresses from atopic dermatitis to allergic rhinitis and then to asthma. This 
evolution, known as “allergy march”, needs to be carefully followed. Usually, the clinical symptoms of 
atopy appear early in life, persist over years or decades and often remit spontaneously with age (Figure 
5.FB.1).  
  
Figure 5.FB.1. Symptoms of allergic march  
 
Allergic diseases can currently be managed effectively but not cured. Most of them are seldom lethal, but 
they can heavily affect the patients’ quality of life and have a considerable socio-economic burden, in 
terms of health care utilization, medication and missed school or work days. Allergic rhinitis is often 
underestimated by patients and underdiagnosed by physicians. However, it can evolve in asthma; thus, 
prompt diagnosis and treatment are required to stop the allergic march.  
 
 
5.FB.4. Epidemiology of allergic diseases 
 

Prevalence of allergic diseases 
 
More and more people are developing allergic diseases and it is estimated that,  
by 2015, one out of two Europeans will suffer from at least one form of allergy. Furthermore, allergic 
diseases are often underestimated, under-diagnosed and do not receive adequate treatment. Allergic 
diseases are considered “global” diseases not only because they are rapidly developing all over the world 
but also because they affect the body as a whole. Allergic diseases can arise at any age, although they 
more often begin during childhood. At present, one out of four European children under the age of ten is 
affected by a form of allergy. The problem of diagnosis and treatment compliance by health professionals 
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is linked to the fact that allergic diseases require the health care system to ensure regular follow-up. An 
early and accurate diagnosis is crucial as some allergic diseases can be risk factors for further allergic 
reactions and asthma,. 
 
There are still some enigmas in the epidemiology of allergic diseases. First of all, despite the quite 
homogeneous lifestyles throughout Europe, allergy prevalence among teenagers ranges from 3.7% in 
Greece, to 16% in Finland and up to 32% in UK. Secondly, among children, boys are more prone to 
develop an allergy, but this gap is balanced out during adolescence. Finally, office workers are more 
subject to allergies than outdoor workers. Data about the overall prevalence of atopic-related allergies 
among Europeans are few. At present, more than 80 million people across Europe are estimated to 
suffer from a form of allergy. Significant higher prevalence of atopy and allergic asthma was observed in 
the early 1990s among populations living in Western Europe compared to those living in Eastern 
European countries. Changes in lifestyle after the fall of the communist system were associated to an 
increasing trend of atopy and hay fever in former East Germany only 6 to 8 years after the Germany 
reunification. It has been hypothesized that a similar "converging" trend in the prevalence of allergic 
asthma and of bronchial hyperresponsiveness may take longer periods and may be observed in the next 
future.  

 
 
5.FB.5. Risk and protective factors 
 
The development of allergies is mostly linked to the immune system producing a particular kind of 
antibody known as IgE. For reason yet to be elucidated, allergic patients produce an excess of IgE in 
response to the exposure to substances that usually do not elicit any response in non allergic individuals.  
Allergic diseases have a multifactorial aetiology, with both genetic background and environmental 
triggers playing a pivotal role in their development. The dramatic increase of the incidence of allergic 
diseases in Europe seen particularly in the latest two decades could be accounted to environmental 
factors, since it is very unlikely that genetic/hereditary factors could change in such a short period. 
However, the continuously increasing incidence of allergic diseases across Europe could be partially 
explained by the higher physicians’ awareness of these conditions, exposure to indoor and outdoor 
pollutants and, most of all, by the Western lifestyle. In particular, the reduced exposure to microbes 
seen in Europe in the last decades, due to the improved hygienic and social conditions, causes a 
significant increase of the incidence of allergic asthma, rhinitis and food allergies. This correlation is 
explained by the shift from Th-1 phenotype (the immune response that occurs during bacterial and viral 
infections) to Th-2 phenotype of immune response (the immune response causing allergies) by T–
lymphocytes, a shift that occurs when infection rates decline.  
 
Obesity also has been proposed to play a pivotal role in development of atopy. A recent study made in 
Great Britain reported an increase prevalence of atopic symptoms at the age of 42 in obese people. A 
meta-analysis including 12 studies examined the effect of high body weight during middle childhood on 
the outcome of subsequent asthma, showed a 50% increase in relative risk (RR 1.5, 95% CI 1.2 to 1.8). 
The combined results from nine studies that examined the effect of high birth weight on subsequent 
asthma had a pooled RR of 1.2 (95% CI 1.1 to 1.3) and concluded that children with high body weight, 
either at birth or later in childhood, are at increased risk for future asthma. Potential biological 
mechanisms include diet, gastro-oesophageal reflux, mechanical effects of obesity, atopy and hormonal 
influences. In addition, an increased prevalence of atopy (presence of specific serum IgE) has been 
found among obese women compared to normal weight women. However, the existence of the 
association of obesity with allergy or atopy and its meaning is still under debate (Plumb et al, 2007; 
Story, 2007)  
There are contrasting data about a protective effect of breastfeeding on the development of atopy and 
allergic diseases. Exclusive breast-feeding reduces the incidence of allergic diseases at 18 – 47 ys of age 
(Bener et al, 2007). On the contrary, the Avon Longitudinal Study of Parents and Children (ALSPAC), 
performed on 2100 British children, reported a reduced incidence of wheezing at the age of 3 months in 
breast-fed infants with respect to bottle-fed ones, but no differences between the two groups were found 
regarding the incidence of atopy and asthma. As stated by the America Academy of Paediatrics, at 
present there are insufficient data to document a protective effect of any dietary intervention beyond 4 
to 6 months of age for the development of atopic disease. 
 
 
5.FB.6. Control tools and policies 
 

Primary prevention 
 
In many industrialized countries, the increase in the prevalence of allergic diseases has become a serious 
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public health issue. If preventive intervention is to be at all effective, it would have to be applied early in 
life, most probably in early infancy. Unfortunately, our understanding of the natural history of the 
process of atopic and allergic disease is still very limited. The evaluation of risk factors and determinants 
is a necessary prerequisite for any effective intervention studies. 
 
Interventions for primary prevention are aimed at a population that is still healthy although at risk. 
Unfortunately, all predictors investigated so far are insufficiently sensitive and specific. Therefore, 
possible preventive measures should be recommended only if they are applicable to the whole 
population, present no risk and have a low cost. 
 
All exposure to tobacco smoke should be avoided, particularly during pregnancy and infancy, because 
maternal smoking during pregnancy is significantly associated to reduced respiratory function and 
recurrent wheezing in infancy and early childhood and the risk of developing IgE responses to food 
proteins early in life. 
 
Since children with a positive family history for atopy in first-degree relatives are more susceptible to 
allergic sensitization, atopy and asthma, additional measures for primary prevention have been studied 
in this “high risk group” during the last decade. The majority of the studies investigating prevention 
during pregnancy have found no real evidence for a protective effect of any maternal exclusion diet 
during that time. The protective effect of maternal avoidance of potential food allergens (milk, eggs and 
fish) during the breast-feeding period is considered at best to be marginal. The use of hydrolysed 
formulas for atopy prevention has been extensively studied over the years in cases where the mother 
does not produce sufficient breast milk. Some studies indicate that in “high-risk” infants extensively 
hydrolysed formulas together with the avoidance of cow’s milk proteins and solid foods for at least four 
months in children has some protective effect. However, protection may only be related to the food 
proteins that were avoided but not for prevention of disease such as atopic eczema or respiratory 
allergy. A recent, large randomized prospective study (the German Infant Nutrition Intervention Study) 
reported that extensively and partially hydrolyzed formulas reduced the incidence of atopic dermatitis in 
infancy when compared to standard infant formulas. 
 
Secondary prevention 
 
The organization of health care should be reconsidered on a national and international basis in order to 
provide greater harmonization and effectiveness of health care systems and professional training in 
allergology. High quality assessment criteria must be introduced, together with scientific and evidence-
based preventive measures and guidelines for ensuring effective diagnosis and treatment. Prevention 
requires a more precise identification of atopic individuals, even from the very first infancy - when 
possible - and a deeper knowledge of risk factors in the aetiology of allergic disorders. A deeper 
knowledge of the clinical course of allergies is also required to establish efficient prevention programmes 
on the general population. A better implementation of treatment guidelines requires more education of 
both patients and doctors that is crucial for the improvement of allergic diseases. The following measures 
have been documented to be effective: treat atopic eczema/atopic dermatitis topically, and possibly with 
systemic pharmacotherapy, to prevent respiratory allergy; treat upper airways disease (e.g. allergic 
rhinitis ) to reduce the risk of development of asthma; In young children already sensitized to house 
dust mites, pets or cockroaches, specific exposure should be reduced or abolished to prevent the onset 
of allergic diseases and finally, remove employees from occupational exposure if they have developed 
symptoms caused by occupational allergic sensitization.  
 
 
5.FB.8. Future developments 
 
Allergic diseases can have a heavy impact on the quality of life of affected people, besides increasing 
health care costs and lost productivity. The first step in dealing with allergic diseases is their prevention, 
mainly in atopic individuals. For this purpose, large and adequate multi-centric clinical studies are 
required. In addition, the definition of reliable and accurate diagnostic tools is important to identify the 
affected and at risk individuals to begin an early treatment. In Europe,,allergic patients are currently 
underestimated, improperly diagnosed and undertreated. Major efforts are needed to redress this 
situation: first by generating additional expenditure for health care systems for then reducing the cost of 
the allergenic care for society as a whole.  
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5.9.1. Introduction 
 
Asthma is a chronic, inflammatory condition of the airways characterized by airway hyper responsiveness 
and episodic, reversible, respiratory symptoms (Holgate et al, 2006).  
 
Allergic rhinitis (AR) is clinically defined as a symptomatic disorder of the nose induced after allergen 
exposure. Symptoms of allergic rhinitis are reversible either spontaneously or following treatment. AR is 
associated with impairments in patients functioning in day-to-day life affecting sleep and emotions, as 
well as impairment in activities and social functioning (Skoner, 2001). 
 
Asthma is estimated to affect approximately 4–11% of the general population while AR is estimated to 
affect 10–30%. Asthma and AR are often co-morbid diseases to such an extent that the prevalence of AR 
among asthmatic patients is usually over 50%. In addition to the symptomatic burden of AR in patients 
with asthma, AR can complicate asthma management and result in poorer asthma outcomes. As a result, 
asthma-related medical resource usage may increase in patients with asthma and concomitant AR 
compared to those with asthma alone (Braido et al, 2007). Therefore, an optimal management of rhinitis 
may improve coexisting asthma and vice versa; thus a combined diagnostic and treatment strategy 
should be used to approach these two conditions. 
 
Different studies, such as the European Community Respiratory Health Survey (ECRHS) and the 
International Study of Asthma and Allergies in Childhood (ISAAC), have reported several data on the 
prevalence of both allergic asthma and rhinitis althought comparisons are difficult due to the technical 
characteristics of the studies. Nevertheless, the epidemiology of allergic disorders has recently gained 
great attention as the prevalence of asthma is on a steady increase (Holgate et al, 2006). Changes in 
diagnostic sensitivity and in reporting attitude can only partially explain these increasing trends, which 
have been attributed mainly to changes in exposure to environmental risk factors and to the so-called 
western lifestyle (Kim et al, 2003). 
 
In addition to the economic burden of asthma, which is considerable, there are physical, emotional, and 
social effects, leading to a reduced quality of life (QoL) of both patients and their families. For most 
asthmatic patients, the disease has a deep negative impact on daily life (Baiardini et al, 2006). 
 
Understanding asthmatic patients needs and behaviours is fundamental for developing an asthma-related 
healthcare policy. 
 

 

5.9.2. Data sources 
 
 
The data presented in this section are: 
- Data derived from  papers published in peer reviewed journals; 
- The Quality of life and management of human resources programme under the Fifth Framework 
Programme for Research; 
- The GA²LEN - Global Allergy and Asthma European Network funded by the European Commission's 6th 
Framework Programme for Research; 
- PASTURE” (Protection Against Allergy-Study in Rural Environments), under the 5th Framework Program; 
- Lung Health in Europe Facts & Figures, from European Lung white book edited by European Respiratory 
Society and European Lung Foundation; 
-  Eurostat NewCronos Database 
- OECD (Organization for Economic Co-operation and Development) Health Working Paper 
 
Mortality due to asthma (J45-J46 ICD9) 
Groups of diseases which are dealt with in the chapter, with reference to ICD 9: 

• Extrinsic asthma  493.00 
(Excluded: 
Allergic asthma SAI 493.9 
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Detergent asthma 507.8 
Wood asthma 95.8 
Miner’s asthma 500) 

• Extrinsic asthma without mention of status asthmaticus 493.00 
• Extrinsic asthma with status asthmaticus 493.01 
• Intrinsic asthma 493.1 
• Late onset asthma 493.1 
• Intrinsic asthma without mention of status asthmaticus 493.10 
• Intrinsic asthma with status asthmaticus 493.11 
• Chronic obstructive asthma 493.2 

(Excluded: 
Chronic asthmatic bronchitis 491.2 
Obstructive chronic bronchitis 491.2) 

• Chronic obstructive asthma without mention of status asthmaticus 493.2C 
• Chronic obstructive asthma with status asthmaticus 493.21 
• Unspecified asthma without mention of status asthmaticus 493.90 
• Specified asthma with status asthmaticus 493.91  
• Obstructive chronic bronchitis with (acute) exacerbation 491.21 
• Nasal turbinate hypertrophy 478.0 
• Allergic rhinitis due to pollen 477.0 
• Allergic rhinitis due to other allergens 477.8 
• Allergic rhinitis (non seasonal) (seasonal) 477.9 
• Allergic rhinitis, cause unspecified 477.9 
 

An interesting survey (Compalati et al, 2007) has analyzed the results of a cross-sectional study by the 
World Allergy Organization (WAO), including more than 70 regional and national allergology and clinical 
immunology societies. Through questionnaires sent to 60 WAO member societies, the number of cases 
and the prevalence of asthma and AR for each country were collected at the end of 2005. 
 
In early 1990s two large studies were set up which standardized the methods for data collection on 
asthma. The first one is the International Study of Asthma and Allergies in Childhood (ISAAC) (Björkstén 
et al, 2007) and the second one was The European Community Respiratory Health Survey (ECRHS) 
(Burney et al, 2004).  
 
ISAAC started in 1991. As many as 463 801 children were enrolled in 155 collaborating centres in 56 
countries. In the Phase I of ISAAC, the prevalence of symptoms of asthma, allergic rhino-conjunctivitis 
and atopic eczema in 6-7 and 13-15 years old were assessed through a self administered questionnaire. 
Phase II of ISAAC (in a large number of countries) assessed the prevalence of objective markers of atopic 
diseases and investigated allergic determinants in children aged from 9 to 11 years. ISAAC Phase III is 
the continuation of this multicountry cross-sectional survey. Between 2002 and 2003, two age-groups of 
schoolchildren were enrolled: 193 404 children aged 6–7 years from 66 centres in 37 countries and 
304 679 children aged 13–14 years from 106 centres in 56 countries, chosen from a random sample of 
schools. Standardized questionnaires with questions about symptoms referred to asthma, allergic rhino-
conjunctivitis and eczema were administered. 
 
The European Community Respiratory Health Survey (ECRHS) (Burney et al, 2004) was set up in 1993 
and was carried out in two stages including more than 18,000 individuals aged 20 to 44 years from 29 
centres in 14 countries (mostly European). In stage I, subjects were given the ECRHS screening 
questionnaire dealing with symptoms suggestive of asthma, the use of medication for asthma and the 
presence of hay fever and rhinitic symptoms. In stage II, in a smaller random sample of subjects who 
had completed the screening questionnaire, skin prick test, PRIST, RAST, spirometry and methacoline 
challenge were performed. ECRHS II is a nine year follow-up prospective survey of more than 10,000 
young adults begun in 1998.  
 
In contrast with these two studies, the AIRE study (Asthma Insights & Reality in Europe) (Blanc et al, 
2002) has been carried out using telephone interviews for data collection and including patients from all 
age groups with current asthma. A total of 213,158 people were reported living in the 73,880 households 
screened for the survey.  
 
From the year 2000 onwards few data have been published; a review by von Hertzen and Haahtela has 
analyzed the most recent literature on time trends in asthma prevalence among children and adults by 
Medline searches for the period between 1 January 2000 and 15 June 2004 (tables 5.9.5 to 5.9.7). 
Twenty studies have been considered: 5 of them were among adults, 13 among children and two among 
both of them. 
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5.9.3. Data description and analysis 
 
Incidence and natural history 
 
With respect to its natural history, asthma presents two different forms: early- and late-onset asthma.  
 
The first one occurs in the very first childhood, affects mainly males and has a good prognosis; the 
second one, in general, occurs after puberty, in particular in females, and is characterized by a poor 
prognosis.  
 
Different studies have pointed out that people with early-onset asthma have a greater percentage of 
remission than people with late-onset asthma and the minority of the patients with early-onset asthma 
represents about 35% of prevalent cases of the young adult population (20-44 years of age) (de Marco, 
2000).  
 
Previous studies described the history of asthma in childhood and in adulthood separately, observing that 
the possibilities of remission are high in children and low in adults; nevertheless, such a clean division 
between early- and late-onset asthma has not been noticed before for the limited age range considered 
in the surveys. These first results can be compared with those obtained in another study (de Marco et al, 
2002), aimed at assessing the incidence and remission of asthma from birth to the age of 44 by using 
data from 18,873 subjects involved in a large, nationally representative, cross-sectional study carried out 
in Italy from 1998 through 2000. The average annual incidence rate for the 1953 to 2000 period was 
2.56/1000 people per year. Incidence peaked in boys aged less than 10 years (4.38/1000 people per 
year) and in women aged 30 or more (3.1/1000 people per year) and showed a generational increase 
(incident rate ratio = 2.63 and 95% CI = 2.20-3.12 for 1974-1979 vs 1953-1958 birth cohort). The 
overall remission rate was 45.8% (41.6% in women and 49.5% in men, P <.001). Asthmatic patients in 
remission had an earlier age at onset (7.8 vs 15.9 years, P <.001) and a shorter duration of the disease 
(5.6 vs 16.1 years, P <.001) than patients with current asthma. The probability of remission was strongly 
(P <.001) and inversely related to the age at onset (62.8% and 15.0% in the <10- and > or =20-years 
age-at-onset groups, respectively). Further studies are necessary to achieve a deeper knowledge of the 
natural history of asthma, from birth to adulthood, and, consequently, a better understanding of its 
aetiological causes and its epidemiological features. 
 
Prevalence 
 

Prevalence rates 

 
ISAAC showed a more than 20 fold difference in prevalence data between the different centres, varying 
from from 3.7% in Greece  to 32.2% in UK. The existence of a significant correlation (P<0.0001) 
between the prevalence of asthma and rhinitis symptoms was also shown. In fact, countries with a low 
prevalence of asthma, such as Greece, presented also a low prevalence of rhinitis, while in other 
countries (such as the UK), where asthma prevalence was higher than 30%, allergic rhinitis prevalence 
also resulted to be higher than 15%. In Italy, the prevalence in tha same age range varied from 2.5% to 
3.5% in the different centres where the data were collected.  
 
The results of the European Community Respiratory Health Survey (ECRHS) (Burney et al, 2004) have 
shown once again that the prevalence of asthma varies widely, whilst the geographical pattern reflects 
the distributions of atopy and bronchial hyperresponsiveness. The prevalence data were compared with 
the results from the ISAAC: the estimates in ECRHS were lower; however, there was a good correlation 
between asthma (74% of country level and 36% of centre level variation explained), hay fever (61 and 
73%) and eczema (41 and 50%) in the ECRHS and the corresponding data in the ISAAC. These findings 
can be supported by the different pattern in the prevalence of allergic symptoms provided in adulthood 
and childhood.  
 
Figure 5.9.1. Wheeze in last 12 months in ECHRS and ISAAC phase I by country 
 
Figure 5.9.2. Asthma ever in ECHRS phase II and ISAAC phase I by country. 
 
Figure 5.9.3. Asthma by age 14 years in ECHRS and ISAAC phase I by country 
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Figure 5.9.4. Hay fever in ECHRS and ISAAC phase I by country. 
  
The AIRE study (Asthma Insights & Reality in Europe) (Blanc et al, 2002) identified a total population 
prevalence of current asthma of 2.7% for the seven AIRE countries (Sweden, France, Italy, Spain, United 
Kingdom, Netherlands and Germany). The epidemiological results were globally similar among the seven 
countries included in the survey; however, the mean age at diagnosis (9.6 years) and the predominance 
of males among asthmatic patients were most remarkable in German children (p < 0,05) 
 
The survey by Compalati et al, 2007 reported that the highest prevalence rates of asthmatic symptoms in 
European countries were registered in the UK - which reported 19% prevalence in adults and 35% in 
children - while the lowest was in Iceland - which reported 2%; in the middle of this scale. The other 
countries considered were: Portugal (the most recent data available indicate a 12.9% of prevalence in 
children, 14.7% in adolescents, while in 1992 an estimate of 4.4% among adults was recorded), Bulgaria 
(9% in the total population), Latvia (8.2%), Czech Rep.(8% of the general population: 11.2% in children 
of 6-7 years of age and 16.9% in children of 13.14 years of age), Romania (7%), Switzerland (9.1% in 
children and 6.8% in adults), Spain (6.3%), Croatia (6%), Serbia (6%), Greece (5.6%), Poland (5.4%), 
Germany (2.5%), Hungary (4%), Macedonia (3.3%) and Italy (3.2%). 
 
Allergic rhinitis is a very common disease. As far as AR prevalence is concerned, the highest rates have 
been declared by Portugal, which has reported an increase in prevalence during the last three years, from 
24% to 26% in the age group 15 years and older, while adolescents 13 to 14 years old presented a 
37.1% prevalence. The other countries presented the following prevalence data: Greece 27.5%, 
Macedonia 20.8%, Bulgaria 18.3%, Latvia and Hungary 17%, Romania 15%, Switzerland 14.2% in adults 
and 17% in children, Czech Rep. 12.5%, Croatia 12.1%, Serbia 11.6%, Iceland 11%, Spain 10.6% and 
Poland 8.5% and Germany 3%. These results show that there are considerable differences among 
European countries. 
 
Actually, these data are likely to underestimate the disease because many people do not undergo any 
medical evaluation. In the nine centres participating to the Italian Study on Asthma in Young Adults 
(ISAYA) (Bugiani et al, 2005), the prevalence of allergic rhinitis varied between 13.5% and 23.6% 
(median 18.9%) in 1998–2000. The AllergyNet of the May 2007 issue of Allergy (Mantovani et al, 2007), 
reported that in 2003 the prevalence of allergic rhinitis in Italy amounted to 4.5% since the end of 1990s, 
based on the national database of general practitioners. As acknowledged by the Authors themselves, 
this figure is much lower than the prevalence estimates recorded by questionnaire-based surveys. 
Indeed, in people from Northern Italy aged 20–45, the prevalence of allergic rhinitis was 15.9% 
according to the European Community Respiratory Health Survey (ECRHS) in 1991–93 and had increased 
to 18.3% by the end of the 1990s. 
 

Trends in prevalence rates 

A substantial increase in asthma prevalence has been emphasized in several reports since the early 60s. 
The review by von Hertzen and Haahtela (tables 5.9.1 to 5.9.3) identified that in 13 of the 20 studies 
reviewed, a decreasing or stable trend for asthma or current wheeze at any time during the study period 
was reported. It has been emphasized in several EU countries (such as England, Italy), and elsewhere 
(Australia, USA), that the rising trends in asthma prevalence among adults may have reached a plateau 
or may even be decreasing, after having increased for decades. Data on children are more contradictory: 
many studies have shown stable trends in childhood asthma since the late 90s (Greece, United Kingdom), 
while others have shown a steadily rising asthma prevalence (East Germany, Australia).  
 
Table 5.9.1. Summary of data on stable or decreasing trends in prevalence of asthma 

 
Table 5.9.2. Summary of data on continuously increasing trends in prevalence of asthma 
 
Table 5.9.3. Summary of studies showing disparities in trends for asthma and allergic rhinitis 
 
Most centres involved in the different phases of the ISAAC studies showed an increasing prevalence of 1 
or more standard error for at least one disorder, more commonly in the 6–7 years of age-group than in 
the 13–14 years of age-group: for the 6–7 years of age-group, two of the 64 centres recorded reductions 
in all three disorders, 16 recorded increases, and 45 mixed changes (one centre actually reported no 
changes); for the 13–14 years of age-group, 11 of 105 centres registered decreases in all three 
disorders, 20 showed increases, and 74 showed mixed changes. For both age-groups, more centres 
showed increases in all three disorders more often than showing decreases, but most centres had mixed 
changes; on the contrary, asthma symptoms were less common in the older age-group at high 
prevalence. There was a particularly marked reduction in current asthma symptoms prevalence in English 
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language countries. These data provide a basis for a better understanding of these pathologies, since this 
epidemiological pattern seems to be related to environmental and socio-economic factors.  
 
Mortality data 
 
Although mortality is low, most asthma deaths result from acute exacerbations and are generally thought 
to be avoidable. Death from asthma may thus be considered a sentinel health event of the access to and 
the quality of outpatient health care. 
 
Deaths due to asthma are estimated to be 250,000 per year worldwide. EU mortality due to asthma 
(death defined by ICD-10 J45-J46) is low and Standardized Death Rates (per 100,000 people) in all EU 
Countries are significantly decreasing over time, but for the Netherlands, no decrease in mortality has 
been observed since 1994(Figure 5.9.5.) 
 
Figure 5.9.5. Trends in mortality due to asthma in selected EGLOUREH countries 

 
The costs of health care 
 
Data provided by the National Asthma Campaign (UK) concerning asthma primary care serving a 
population of 330000 people suggest that: 665.000 people with wheezing are visited in a year of 
observation, 44900 had asthma diagnosis, 25100 received treatment from general practitioner, 493 were 
the emergency admissions, 8 patients died. (Lung Health in Europe, 2003 ERJ) 
 
According to the “European Allergy White Paper” (Allergic diseases as a public health problem in Europe, 
The UCB Institute of Allergy, 1997), health care providers and authorities are becoming progressively 
aware that allergic disorders represent a major and increasing factor in public health costs. Although they 
can be calculated with difficulty because of the lack of adequate data, they are estimated - in terms of 
health care and absenteeism, for example - at 45 billion euros a year. Allergies impair the quality of life 
over a long period, resulting in a continuous drain on public health resources and loss of workdays. For a 
better evaluation of the effective socio-economic costs, different factors must be considered, such as 
direct and indirect costs. A more sophisticated approach is needed: it would be useful if costs related to 
allergic asthma and rhinitis were included in all statistics from health providers. Antiallergic drugs should 
be evaluated in terms of both short- and long-term benefits on symptoms and also with respect to the 
improvement of the individual quality of life and long-term reduction of direct and indirect costs. 
 
At the moment, in Europe allergic patients are underestimated, improperly diagnosed and undertreated. 
Major efforts are needed to redress this situation: at first by generating additional expenditure for health 
care systems but then reducing the cost of the allergenic care to society as a whole.  
 
The total cost of care for asthma amounts to €17.7 billion . As a chronic disease which is often difficult to 
control, asthma is responsible for significant work impairment and more than a half of the cost imposed 
by the disease on society is represented by lost work days (indirect costs amounting to €9.8 billion) 
(Lung Health in Europe Facts & Figures, 2003 ERJ). The burden of asthma care in Europe is consistent 
and the direct costs are related to outpatient and ambulatory care (€ 3.8 billion), drugs (€ 3.6 billion) and 
inpatient care (€ 0.5 billion) (Lung Health in Europe, 2003). 
 
In a review of nine studies carried out in different countries, Barnes et al, (Barnes et al, 1996) provided 
an estimation of the proportion of direct costs of asthma care. The average physician costs were 22% (of 
which 75% related to general practitioner consultations and 25% to specialist visits). Drug costs make up 
37% of the total direct cost of asthma; hospital costs were 20-25%: inpatient cost were the major 
component (70-85%), whilst emergency room treatment was 14-18%. Nevertheless, in different 
Countries, such as in the Czech Republic, the number of hospitalizations for asthma symptoms seems to 
have decreased from 1995 until 2005 (-52%) (Tuberkulóza a respirační nemoci 2005; 
http://www.uzis.cz/). All these data underline the importance of nowadays available medical tools 
(educational programs, environmental prophylaxis, maintenance therapy etc.) for preventing heavier 
socio-economical costs in the future. 
 
A study on burden of COPD and asthma was performed in the city of Dubrovnik during 2002-2006. 
Asthma patients (4121) were treated in hospital for 1 192 days during a five-year period. Total cost was 
90 771 Euro. Average length of stay in hospital was 9.85 days and the cost of treatment per patient was 
750.18 Euro (Vrbica, 2007). It was found that all analysed parameters (number of patients, length of 
stay, cost of treatment) was higher for COPD than for asthma.  
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5.9.4. Risk factors 

 
Data show a significant increase in cases of allergic respiratory disease. In particular, rhinitis augment 
seems to be more relevant and is continuously increasing, whilst asthma, after an increment trend, 
seems currently passing through a stabilization phase. The genesis of this phenomenon is probably 
related to multiple genetic and environmental factors. Different hypothesis have been formulated, among 
which the reduction in the prevalence of infections in European countries that seems to be associated to 
an hyperactivation of the immune system against environmental allergens.  
 
The evidence of a possible evolution from one pathology to another is the reason why, in accordance with 
ARIA guidelines, every patient with allergic rhinitis should undergo asthma assessment and vice versa. A 
particular attention must be paid to the diagnosis of allergic rhinitis, which is often underestimated by 
patients and under-diagnosed in all age ranges;  particular care should be given to the paediatric 
population. 
 
Numerous surveys on school-age children have shown increasing asthma prevalence with a less 
publicized but noticeable change in the male to female ratio. In order to confirm this change in the sex 
ratio, a Scottish study questionnaire survey was performed in 1989 (n=3,390), 1994 (n=4,047), 1999 
(n=3,540) and 2004 (n=1,920) in school-children aged 9-11. Over these 15 years the male to female 
ratio (M:F) significantly narrowed for wheeze (1.34 to 0.98:1 P < 0.0002), asthma (1.74 to 1.02:1 P < 
0.0001), eczema (1.42:1 to 0.81:1 P < 0.0001) and hay fever (1.46 to 0.93:1 P < 0.0001). The 
diagnosis of asthma in children with wheeze was more commonly made in boys in 1989: relative risk 
(RR) 1.32 (1.12, 1.56), even in those with accompanying eczema and/or hay fever RR 1.20 (0.99, 1.45). 
By 2004 this sex bias in diagnosis was no longer present, RR 1.01 (0.91, 1.12) for wheeze and 1.02 
(0.85, 1.21) for those with wheeze and eczema and/or hay fever. From 1989 to 2004 no significant 
difference in sex distribution changes between older and younger children occurred, making secular 
trends in the onset of puberty in females an unlikely contributory factor. The disappearance of the bias to 
diagnose asthma in symptomatic males but not in females may be in part responsible for the narrowing 
of the sex ratio, but other factors such as those enhancing the expression of asthma and atopy in females 
may also be implicated (Osman et al, 2007). 
 These findings have been confirmed by other studies. The European Respiratory Health Survey (ECRHS) 
in Sweden, Norway, Denmark, Iceland and Estonia found an incidence higher among females (2.9 
cases.1000 person-yrs(-1)) than among males (1.5 cases.1000 person-yrs(-1)). (Torén et al, 2004). 
 
 
Some environmental and occupational factors may determine and aggravate allergy and asthma-related 
symptoms. Studies such as the ISAAC keep bringing new information about the places where these 
conditions are progressively rising as lifestyle and environmental factors. The main determinants 
considered in primary prevention policies at the moment are: 
 

1. exposure to allergens and sensitization; 
2. cigarette smoking and tobacco environmental exposure; 
3. indoor and outdoor pollution; 
4. changes in dietary habits.  
 

Asthmatic symptoms are more frequent in particular groups of workers: over 300 substances have been 
correlated to occupational asthma, whose symptoms are determined by the exposure to chemical or 
biologic agents at workplace (isocyanates, platinum or nickel salts, complex plants, animal derivatives). 
Occupational asthma is predominant in adulthood and professional sensitizers are estimated to determine 
about 1 in 10 cases of asthma in the working age. Occupations at high risk include: farming and 
agricultural work, painting, cleaning work and plastic manufacturing. The ECRHS-II study (The European 
Community Respiratory Health Survey-II 2002) investigated the role of exposure to substances in the 
workplace in new-onset asthma. 6837 participants from 13 countries who previously took part in the 
ECRHS (1990-95)( European Community Respiratory Health Survey 1994) and did not report asthma-
related symptoms at that time were enrolled. A significant excess asthma risk was seen after exposure to 
substances known to cause occupational asthma (relative risk=1.6, 95% CI 1.1-2.3, P=0.017). Risks 
were higher for asthma defined by bronchial hyper-reactivity in addition to symptoms (2.4, 1.3-4.6, 
P=0.008). Among common occupations, a significant excess risk of asthma was seen for nursing (2.2, 
1.3-4.0, P=0.007). Asthma risk was also increased in participants who reported an acute symptomatic 
inhalation event such as fire, mixing cleaning products, or chemical spills (RR=3.3, 95% CI 1.0-11.1, 
P=0.051). The population-attributable risk for adult asthma due to occupational exposures ranged from 
10% to 25%, equivalent to an incidence of new-onset occupational asthma of 250-300 cases per million 
people per year. 
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The SCARPOL Study (Swiss Study on Childhood Allergy and Respiratory Symptoms with respect to Air 
Pollution and Climate) (Wüthrich, 2001) is based on a sample of 4470 children from 10 different areas; 
the prevalence of asthma (ever) for the whole sample was 9%, without differences between age groups. 
Farm children living in a rural area suffer less frequently from pollinosis (2.4%) and bronchial asthma 
(1.6%) than children (n = 966) with no direct contact to agriculture, but living in the same area 
(prevalence of hay-fever 18.3%, of asthma 9.1%).  
 
These findings are confirmed by the results of another survey, the PARSIFAL study (Alfvén T et al, 2006). 
Growing up on a farm was found to have a protective effect: the adjusted odds ratio (OR) for current 
rhino-conjunctivitis symptoms was 0.50 (95% confidence interval (CI) 0.38-0.65) and 0.53 for allergic 
sensitization (95% CI 0.42-0.67) for farm children compared to their references. 
 
Allergen exposure has been linked to the development of allergic sensitization to the specific allergen in 
children as well as in adults with occupational exposures. The relationship between allergen exposure and 
allergic sensitization is a debated issue and seems to be related to different factors, such as type of 
allergen, allergen doses, duration of exposure and maybe also an individual, genetic susceptibility. Some 
data have shown a positive correlation between the prevalence of sensitization and exposure to high 
levels of the epitope Dep p 1 of house dust mites (MAS study, Multicentric Allergy Study). For cat 
epithelium, this relationship is still unclear (Custovic, 2003; Simpson , 2005; Erwin,  2005). Exposure to 
house dust mite or cat allergen is, however, unlikely to contribute to the development of childhood 
asthma. In turn, pet keeping in the first year of life, particularly, dog keeping, has been inversely related 
to the development of wheeze and atopic illnesses. Several prospective birth cohort studies found a 
decreased prevalence of allergic diseases in children having daily contact with pets, in particular with cats 
and dogs, during early infancy. The protective effect might be attributable to allergen or other exposures 
associated to pet ownership (Fasce L, 2005), but may also be in part caused by the removal of pets in 
families with sensitized or symptomatic children or in families with a positive history for atopy at the time 
the child was born..  The European Community Respiratory Health Survey I showed that seven selected 
allergens (Dermatophagoides pteronissinus, cat grass, birch,olive pollen, Alternaria and Cladosporium) 
allow the indentification of almost all sensitized subjects in European Countries (Belgium, France, Iceland, 
Ireland, Italy, Norway, Spain, Swedem Netherlands, United Kingdom);  The addition of one local allergen  
to the battery of tests increased the overall estimated prevalence by only 1% ( Bousquet, 2007)  The 
same study showed a substantial geographical variation in the prevalence of sensitization to each tested 
allergen and in the prevalence of sensitization to any allergen. Sensitization to D. Pteronyssinus, grass 
pollen and cat were usually the most prevalent (Bousquet, 2007)  
 
Prevalence of both atopic sensitization and allergic symptoms depend also on geo-climatic conditions and 
on the distribution of the different aeroallergens. Many studies have reported the prevalence of 
sensitization using skin prick tests. However, comparisons between studies and between regions are 
difficult because the number and the type of allergens tested vary widely. The geographical variation of 
sensitization to environmental allergen as measured by skin tests was established using the European 
Community Health Respiratory Survey I data, (Bousquet, 2003). Adults aged 20–44, living in 35 centres 
in 15 developed countries, underwent skin tests for allergy to nine common aeroallergens (i) 
Dermatophagoides pteronyssinus; (ii) timothy grass; (iii) cat; (iv) Cladosporium herbarium; (v) 
Alternaria alternata; (vi) birch; (vii) Olea europea; (viii) common ragweed; (ix) Parietaria judaica. The 
age–sex standardized prevalence of sensitization was determined and centres with high and low 
prevalence of sensitization to each allergen and to any of the nine allergens were identified (Tables 5.9.4 
to 5.9.6). The lowest sensitization prevalence was 17.1%, the median 36.8% and the highest 54.8%. 
Sensitization to D. pteronyssinus, grass pollen and cat were usually the most prevalent (median between 
centre 21.7%, 16.9% and 8.8%, respectively). Timothy grass sensitization was higher than that for any 
other pollen species. Moreover, this report shows that sensitization to Olea europea and P. judaica is 
higher in Southern Europe than in Northern Europe and sensitization to the silver birch is higher in 
Northern Europe than in Southern Europe. These patterns could be predicted by the preferred habitat of 
each species. Wide variations in the prevalence of sensitization to some allergens were also observed 
within some countries (e.g. olive in Spain). While this may be due to variations in exposure in some large 
countries (e.g. Spain), it is also likely that other factors may be important determinants of sensitization. 
The prevalence of ragweed pollen was low (except in the USA), but this was expected as none of the 
centres (except Portland) was located in an area with elevated ragweed pollen counts. 
 
 
Table 5.9.4. Highest, median and lowest age–sex standardized prevalence for sensitization to each 
allergen as assessed by skin tests. 
 
Table 5.9.5. High or low prevalence of sensitization to each allergen by centre as assessed by skin tests 
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Centre d1 e1 g6 m2 m6 t3 t9 w1 w21 Sensitized 

Australia 

  Melbourne High High High – High – – – – High 

Belgium 

  South Antwerp – – Low – – – Low Low – Low 

  Antwerp City High High – – Low – – Low Low – 

France 

  Bordeaux High – – Low – – High Low – – 

  Grenoble – – High Low – – High – – – 

  Montpellier Low High – – High Low High – High – 

  Paris – – – – – Low – – – – 

Germany 

  Erfurt Low Low ND – – High ND ND ND ND 

  Hamburg – High ND – High High ND ND ND ND 

Iceland 

  Reykjavik Low – Low – Low Low Low – Low Low 

Italy 

  Pavia Low Low Low Low – Low – – High Low 

  Turin Low – – – – – – – High – 

  Verona Low Low – – – – High – High – 

Ireland 

  Dublin High – Low – – Low – – – – 

New Zealand 

  Christchurch High – High – – High – – – High 

  Hawkes Bay High – – – – High Low – – High 

  Wellington High – High High High – Low – – High 

Norway 

  Bergen Low – Low – Low High Low Low Low Low 

Spain 

  Albacete Low Low Low Low Low Low High Low – Low 

  Barcelona – – Low – – Low High – High – 

  Galdakao Low Low Low Low Low Low Low Low Low Low 

  Huelva – Low Low – Low Low – – – Low 

  Oviedo Low Low Low Low – Low Low – Low Low 

Sweden 

  Goteborg Low High – – Low High – Low High – 

  Umea Low High – High – High – – – – 

  Uppsala Low High – – – High Low High Low – 

Switzerland 

  Basel Low – High – – High High ND – ND 

The Netherlands 

  Bergen op Zoom – Low Low – – High Low Low – – 
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Centre d1 e1 g6 m2 m6 t3 t9 w1 w21 Sensitized 

  Geleen High High High High High High High High High High 

  Groningen – – Low – – – Low Low Low – 

UK 

  Caerphilly High – – – – – Low – – High 

  Cambridge – – High – High – – – – – 

  Ipswich High High High High High – – – – – 

  Norwich High High High High High – High High – High 

USA 

  Portland High High High High High High High High – High 

ND, not done (all nine allergens were not tested); d1, Dermatophagoides pteronyssinus; g6, grass; e1, cat; t3, 
birch; m6, Alternaria; t9, olive pollen; m2, Cladosporium; w21, Parietaria; w1, ragweed. 

 
 
Table 5.9.6. Standardized (age, gender) prevalence of sensitization to nine allergens skin tested and 
standardized (age, gender) prevalence of sensitization each allergens skin tested 
 
National data, considered separately, show different findings among European countries. The Swiss Study 
on Air Pollution and Lung Diseases in Adults (SAPALDIA) (Wüthrich et al, 2001), for example, was carried 
out during 1991-1993 in eight Swiss areas with different environmental characteristics. The cross-
sectional examination included 9651 adults, aged 18-60, who all participated in a detailed interview. In 
addition, in 8357 subjects, complete allergy skin and in-vitro tests were available. 11.1% suffered from 
current hay fever, 6.8% from asthma, 4.5% from atopic asthma. The prevalence of atopic sensitization 
(positive skin prick test to any of the tested inhalant allergens and/or positive Phadiatop as an in-vitro 
screening test for atopy) was 32.3%, with a higher prevalence in males (35.7%) than in females 
(28.8%). Skin sensitization was predominantly caused by grass pollen (12.7%), followed by house dust 
mite (8.9%), silver birch pollen (7.9%) and cat epithelia (3.8%).  
A very recent study investigated the prevalence of atopy, asthma and their association with familiar and 
environmental factors among 1450 children aged 13- to 14- and living in Brescia, an industrialized town 
in the North of Italy (Duse et al, 2007). A modified version of the questionnaire adopted in the Italian 
Study of Respiratory Disorders in Childhood and Environment, which is an extended version of the ISAAC 
questionnaire, was used; ninety-nine children (10.2%) had a physician's diagnosis of asthma - 12.4% of 
the males and 8.0% of the females (P=0.03). Analysis by multiple logistic regression showed an inverse 
association between physician-diagnosed asthma and female sex (odds ratio, OR = 0.5); presence of 
relatives in the bedroom in initial years of life (OR = 0.6); attending day care (OR = 0.4) and infant 
school (OR = 0.4); a positive association with parental history of wheezing (OR = 2.5) and asthma (OR = 
3.8); and the child's history of asthmatic bronchitis (OR = 31.9) and atopic eczema (OR = 3.8) in the 
first 2 years of life. The strength of the associations did not change when restricting the analysis to atopic 
asthma. In conclusion, atopy and clinical asthma among 13- to 14-yr-old adolescents seem to be 
significantly associated to some familial and environmental factors, providing further support for the 
hygiene hypothesis. Prevalence of atopy, but not of asthma, is high in this industrialized area. The strong 
association found between atopy and clinical asthma suggests that atopy may play a role in causing 
asthma in genetically predisposed children only. 
 
In several studies it has been recently observed that children with a background of migration were less 
often affected by an atopic disease, than children from local families of low social status. In the German 
Health Interview and Examination Survey for Children and Adolescents (KiGGS) (Schlaud et al, 2007), for 
instance, information was collected on allergic diseases (asthma, atopic dermatitis, hay fever, allergic 
contact eczema) from 2003 to 2006 in a population-based sample of 17,641 0-to 17-year-olds, and blood 
samples were studied for specific IgE antibodies to 20 common allergens. An Italian study emphasized 
that Albanian migrants to Southern Italy (that responded to a questionnaire based on the ECRHS, 
underwent skin prick tests and serological assays) presented a low frequency of both sensitization and 
asthma (1.3%) and rhinitis (15.8%) symptoms, but that these increased with the time spent in Apulia 
(P=0.04 for hay-fever) (Ventura et al, 2004). A large cross-sectional study (SIDRIA II study, (Migliore et 
al, 2007) performed in 12 I Italian centres, showed that lifetime asthma and current wheeze were 
significantly less common among children born abroad than among children born in Italy (lifetime 
asthma: 5.4% and 9.7% respectively, P < 0.001; current wheeze: 5.2% and 6.9%, respectively, P = 
0.04). Lower risks for lifetime asthma (prevalence odds ratio, POR = 0.39; 95% CI: 0.23-0.66) and 
current wheeze (POR = 0.72; 95% CI: 0.47-1.10) were found in children who had lived in Italy <5 years, 
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while migrant children who had lived in Italy for 5 years or more had risks very similar to Italian children. 
Moreover, the prevalence of asthma symptoms increased with the numbers of years of living in Italy. 
These data suggest the importance of environmental factors and lifestyle in the development of both 
allergic sensitization and symptoms. 
 
There is increasing awareness of the harmful effects of smoking in the EU. Tobacco exposure, in fact, is 
associated to a decline of lung function and, in particular, with a major severity and most frequent 
exacerbations of symptoms in asthmatic patients. However, the risk of developing allergic disease is still 
unclear (Landau Paediatr Respir Rev, 2008). 
 

Outdoor air pollution aggravates respiratory allergies and is suspected of causing allergies. They are, 
indeed, more prevalent in large cities than in rural areas, and workers experiencing chronic exposure to 
gases, fumes, and biological and mineral dusts are particularly susceptible; but yet the prevalence of 
asthma and allergy does not correlate precisely with air pollution levels in different cities. The RAIAP 
project 1 (ec.europa.eu/research/quality-of-life/ka4/pdf/brochureka4_en.pdf) has investigated the role of 
qualitative differences in particulate air pollution at different locations in the different prevalence data of 
respiratory allergies in Europe. The partners collected  particulate samples from Lodz, Oslo, Rome, 
Amsterdam and a Dutch coastal location.The project focused on the role of physical and chemical 
composition of PM on release of cytokines of cells in vitro, on respiratory inflammation in vivo, and on 
adjuvant potency in allergy animal models. Coarse (2.5-10 microm) and fine (0.15-2.5 microm) particles 
were collected during the spring, summer and winter in Rome (I), Oslo (N), Lodz (PL), and Amsterdam 
(NL). Markers within the same model were often well correlated. Markers of inflammation in the in vitro 
and in vivo models also showed a high degree of correlation. In contrast, correlation between parameters 
in the different allergy models and between allergy and inflammation markers was generally poor. This 
suggests that various bioassays are needed to assess the potential hazard of PM. The present study also 
showed that by clustering chemical constituents of PM based on the overall response pattern in the 
bioassays, five distinct groups could be identified. The clusters of traffic, industrial combustion and/or 
incinerators (TICI), and combustion of black and brown coal/wood smoke (BBCW) were associated 
primarily with adjuvant activity for respiratory allergy, whereas clusters of crustal of material (CM) and 
sea spray (SS) are predominantly associated with measures for inflammation and acute toxicity. The 
cluster of secondary inorganic aerosol and long-range transport aerosol (SIALT) was exclusive associated 
to systemic allergy. The present study showed that biological effect of PM can be linked to one or more 
PM emission sources and that this linkage requires a wide range of bioassays.(Steerenberg PA 2006) 
Fine ambient PM exerted significantly greater IgE adjuvant activity per unit mass than coarse PM. No 
significant differences were observed between locations or seasons. Substantial higher levels of specific 
elements of PM such as vanadium (V), nickel (Ni), zinc (Zn), ammonium (NH(4)), and sulfate (SO(4)) 
were present in the fine compared to coarse PM fractions. However, differences in the content of these 
elements among fine PM fractions did not reflect the variation in the levels of IgE anti-Ova. Still, when 
comparing all seasons overall, positive correlations were observed between V, Ni, and SO(4) and the 
allergen specific IgE levels. The PLN responses (weight and cell number) to Ova and ambient PM in 
combination were significantly higher than to Ova or PM alone. Still, the PLN assay appears not to be 
useful as a quantitative assay for the screening of allergy adjuvant activity since no correlation was 
observed between PLN responses and allergen specific IgE levels. In conclusion, fine ambient PM fractions 
were consistently found to increase the allergen-specific IgE responses more than the coarse ones. The 
finding is in agreement with the notion that traffic-related air pollution contributes to the disease burden 
in asthma and allergy, and points to fine and ultrafine ambient PM as the most important fractions in 
relation to allergic diseases (Alberg T 2009) 
 
Also the indoor environment seems to play an important role. Warm homes with soft furnishings and 
carpeting tend to have high levels of allergy triggers, such as dust mites, pet fur, moulds, damp tobacco 
smoke and gas heater fumes. Contributors to indoor air pollution include ambient air pollution, dust, the 
inefficient burning of fuels for cooking and heating, household chemicals, furnishings wall and floor 
coverings. Furthermore, there are also suggestions that infants grown in a very hygienic environment are 
more allergy-prone in later life than those brought up in contact with dirt, animals and other children; 
early exposure to certain bacteria actually seems to have a protecting role against allergies, according to 
the so called “Hygiene Hypothesis” (Wang, 2006; von Mutius, 2006; Heinrich et al, 2001). 
 
Some health effects of air pollution have been linked to the presence of DNA-bound polycyclic aromatic 
hydrocarbons (PAH-DNA adducts) in exposed individuals. The EXPAH project 

(http://ec.europa.eu/research/environment/pdf/env_health_projects/air_pollution/ap-hepmeap.pdf) is 
testing the hypothesis that PAHs carried by airborne particles are the major source of genotoxicity in 
organic mixtures associated with air pollution. The project is focusing on populations in three European 
cities. It aims to measure exposures, collect information on lifestyle factors such as diet, and look for 
DNA adducts, biomarkers of DNA damage, susceptibility factors, and DNA modifications due to oxidative 
stress. Partners are developing an in vitro human cell model in which to study the genotoxicity of 
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complex mixtures adsorbed onto airborne particles. The results will be used to assess the risk associated 
with air-pollution-linked exposure to PAHs. 
 
Another project (Health effects of particles from motor engine exhaust and ambient air pollution – a 
European collaborative project) 
(ec.europa.eu/research/environment/pdf/env_health_projects/air_pollution/ap-hepmeap.pdf) is focusing 
on motor engine exhaust, in particular on the particulate matter (PM) it contains. In collaboration with an 
established European epidemiological study, partners are sampling and analysing ambient PM and freshly 
generated diesel and gasoline engine PM. They are screening the samples for bioactivity in various in 
vitro systems and on selected target cells. Provocation tests will then be carried out on healthy and more 
sensitive subjects, such as asthmatic and allergic individuals. Finally, epidemiologists and statisticians will 
relate the physico-chemical characteristics of the PM to the results of the various tests and to the 
epidemiological findings. 
 

 
5.9.5. Control tools and policies 

 
For a better assessment of the cost-benefit ratio of therapy and management measures, it 
would be useful if figures and costs related to the major allergic diseases were included in all 
health statistics.  
 
Primary prevention 
 
Studies such as the ISAAC keep in bringing new information about the places where risk factors 
conditions are progressively rising as lifestyle, occupational and other environmental factors. The main 
determinants considered in primary prevention policies at the moment are: 

• allergenic exposure and sensitization;  
• cigarette smoking and tobacco environmental exposure; 
• indoor and outdoor pollution; and  
• changes in dietary habits.  

 
For the primary prevention approaches of the asthma and allergenic rhinitis related to lifestyles or the 
environment see Chapter 5. A key message related to the importance of healthy settings – houses, 
places of employment, schools and cities - should have mechanisms to ensure that people are exposed as 
little as possible to the risky allergens. Greater attention should be focused on preventive measures, 
patient education and self-management programmes. Major efforts are needed to redress this situation; 
at first, by generating additional expenditures for health care systems, but also reducing the costs of 
allergic care to society as a whole. 
 
Secondary prevention 
 
The organization of health care has to be reconsidered on a national and international basis, to provide 
greater harmonization and effectiveness of health care systems and professional training in allergology. 
High quality assessment criteria must be introduced, together with scientific and evidence-based 
preventive measures and guidelines for diagnosis and treatment of proven efficacy. Prevention requires a 
more precise identification of atopic individuals, even from the very first infancy, when possible, and a 
deeper knowledge of risk factors in the aetiology of allergic disorders. A better implementation of 
treatment guidelines requires more education of both patients and doctors that is crucial for the 
improvement of asthma management. Most asthma cases are self-managed by patients with the support 
of general practitioners and nurses. General practitioners should encourage a personal self-management 
of asthmatic symptoms; in reality, also primary health care teams must be strengthened with the 
patients, in order to create a close cooperation and a productive bidirectional interaction between the 
two. There is a paucity of literature describing the implementation of clinical performance improvement 
(CPI) efforts across geographically dispersed multispecialty group practices and independent practice 
associations. PhyCor, a physician management company based in Nashville, Tennessee, has integrated 
CPI initiatives into its operating infrastructure (Loeppke, 1999). The strategic framework guiding PhyCor's 
CPI initiatives is built around a physician-driven, patient-centered model. Physician/administrator 
leadership teams develop and implement a clinical and financial strategic plan for performance 
improvement; adopt local clinical and operational performance indicators; and agree on and gain 
consensus with local physician champions to engage in CPI initiatives. Physician leadership and strategic 
vision, CPI-oriented organizational infrastructure, providing access to performance data, parallel 
incentives, and creating a sense of urgency for accelerated change are all critical success factors for the 
implementation of CPI strategies at local, regional, and national levels.  
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Research 
 
The Quality of life and management of human resources programme(28) under the Fifth Framework 
Programme for Research is already supporting studies made by over 50 European teams, many of them 
also cooperating with laboratories in EU-applicant countries. Some are concerned specifically with asthma 
and the aetiology of allergies, some with food allergens and some with methods of diagnosis and 
treatment strategies. The emphasis is clearly on prevention. 
 
The GA²LEN (Global Allergy and Asthma European Network) is a research network (funded by the 
European Commission's 6th Framework Programme for Research) working to create a permanent and 
durable structure to coordinate research capacity in Europe on Allergy and Asthma issues coordinated by 
the University of Gent (Belgium) with the objective to establish an internationally competitive network, to 
enhance the quality and relevance of research, address all aspects of the disease and eventually to 
decrease the burden of allergy and asthma throughout Europe. 
 
Research efforts should contribute to achieving a better understanding of the pathogenetic mechanisms 
and the development of target-organ hyperresponsiveness and tissue damage leading to long-term 
complaints and morbidity, in order to gain a better awareness of treatment targets. 
New anti-allergic drugs should be evaluated in terms of both immediate benefits and long term direct and 
indirect costs and include the improvement on the quality of life.  
 
More studies are needed to investigate which factors influence the development of asthma and allergy 
and to assess the reasons for the recent increase in the frequency and severity of rhinitis in Europe.  
 
Policies 
 
At policy level the most important recommendations are focused in the EU on : 

1. promoting healthy lifestyles 
2. strengthening the disease management approach for asthma patients as well as for other chronic 

diseases; 
3. monitoring asthma related deaths as an indicator of the quality of ambulatory care and adopting 

audit procedures for these deaths as part of the total quality management process. 
 
In general, two  levels of health care are to be considered. The first one is the primary health care level 
in which general practitioners, paediatricians and nurses carry out the very first assessment of patients. 
The second level is the specialized care in which patients are referred to and for a final diagnosis, 
treatment and clinical monitoring in severe cases. At this level there are Pneumology (Respiratory 
Medicine) or Allergy Units run by specialists (Pneumology or Allergy and some by both). At the moment 
there is not enough scientific evidence of the effectiveness of these models of health care organization 
and there is no recommendation for clinical guidelines. Many patients are under-diagnosed and under-
treated, but it is not still well known to what extent these problems could be improved by the 
intervention onto the health care systems.  

 
 

5.9.6. Future Developments 
 
Asthma is a significant burden, not only in terms of health care costs and lost productivity but also of 
quality of life impairment. Asthmatic symptoms deeply influence individual lifestyle: acute asthma 
episodes are for many people somewhat unpredictable and can be more stressful than events that can be 
anticipated and prepared for. Feeling that another asthma episode could start at any time may cause a 
person to feel constantly anxious. Aspects of having asthma such as using an inhaler or avoiding triggers, 
as well as the asthma symptoms themselves, can make a person feel different and set apart from other 
people. This is why Health Related Quality of Life (HRQoL) has become a fundamental instrument for 
achieving a complete description of asthma, focused not only on clinical data but also on the impact the 
disease and its therapy as perceived by patients (Schipper et al, 1990). Quality of life research has 
demonstrated the importance of adopting specific criteria permitting the integration of the objective 
evaluation of asthma symptoms with the subjective perceptions of the patient. The assessment of HRQoL 
in asthmatic patients has been attracting an increasing interest during the last two decades. Many 
questionnaires have been created to evaluate the impact of asthma from the patients’ point of view 
(Baiardini et al, 2006). HRQoL is assessed by means of validated questionnaires, that can be generic or 
specific: generic tools can be used in all health conditions and allow the comparison of HRQoL of patients 
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affected by different diseases with healthy subjects, while specific questionnaires focus on the aspects of 
health status relevant for patients with a specific disease or clinical condition.  
 
The importance of this point is confirmed by the international guidelines for asthma: the Global Initiative 
for Asthma (GINA) document (GINA, 2006). Global strategy for asthma management and prevention 
considers HRQoL as a relevant issue for the search of healthcare intervention and the choice of 
appropriate treatment (WHO, 1952).  
 
GINA guidelines underline the importance of prevention strategies in controlling symptoms and improving 
the quality of life in asthmatic patients: measures for prevention of allergic sensitization, asthma 
development and exacerbations should be implemented whenever possible. Allergic sensitization can 
occur prenatally, but at present there are no strategies to prevent allergic sensitization; the role of 
allergen-free diet for high risk woman in pregnancy is still unclear, even if breastfeeding seems to protect 
against the development of wheezing illnesses in early childhood. GINA is a partner organization of the 
Global Alliance against chronic Respiratory Diseases (GARD) (Bousquet et al, 2006), a WHO initiative 
aiming at facilitating the collaboration among existing programs regarding chronic respiratory diseases. 
The participating organizations will develop a new global approach towards prevention and control of 
chronic respiratory diseases, with a particular emphasis on developing Countries.  
 
For what concerns allergic rhinitis, the ARIA organization (Allergic Rhinitis and its impact on Asthma), an 
organization, working in partnership with WHO, has provided the first set of guidelines to be used 
worldwide for what concerns treatment and evidence-based recommendations (Bousquet et al, 2006). 
ARIA goals for both specialists and primary caregivers are to improve the management of allergic rhinitis 
and to complement the GINA guidelines, the gold standard for the management of asthma. ARIA 
highlights the impact of allergic rhinitis on asthma, that are common comorbidities, suggesting the 
concept “one airway, one disease”. Hopefully, ARIA guidelines will improve a better understanding of the 
interactions between allergic rhinitis and asthma, increase the awareness of the socio-economical impact 
of rhinitis and make effective treatment for rhinitic symptoms available for every patient in the world.  
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EC European Commission 
ECRHS European Community Respiratory Health Survey 
EFSA European Food safety Authority 
EU European Union 
FA Food Allergy 
FHS Food Hypersensitivity 
ICD International Classification of Diseases 
IgE Immunoglobulin E 
SCF Scientific Committee for Food 
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5.10.1. Introduction 
 
Adverse reactions to food include immune mediated reactions (food allergy) involving either the synthesis 
of IgE antibodies or other immunological pathways, and non immune-mediated responses (food 
intolerance) that are dependent on enzyme deficiencies, pharmacological reactions or, most frequently, 
on unknown mechanisms. 
 
Figure 5.10.1.  Classification of adverse reactions to food.  
(Adapted from EFSA, 2004 and INFOSAN, 2006) 
 
 
 
 

 
 
Up to 18% of the European adult population report having experienced health problems by eating a 
particular food, and about 12% declare to experience such problems almost every time they consume a 
certain food. This prevalence of self-perceived food hypersensitivity (FHS) is much higher than the 
prevalence of clinically confirmed food allergy (FA), which has been roughly estimated around 1-3% in 
adults and 4-6% in children (EFSA, 2004).  
 
Health consequences of FA range from mild symptoms to life-threatening anaphylaxis, mostly affecting 
the skin, the gastrointestinal and respiratory tracts, the eyes and/or the central nervous system (EFSA, 
2004). As for allergies in general, the occurrence of FA is governed by complex interactions between 
environmental factors (exposure) and personal susceptibility (genetic factors). The type and severity of 
the clinical manifestations largely depend on the amount of allergen consumed, the time frame in which 
the food is consumed, the sensitivity of the individual or other modifying factors.  
 
There are more than 80 common food items with allergenic potential (The InformALL database, 2006), 
although few foods are responsible for the large majority of allergic reactions reported (ILSI, 2003). The 
ranking of most frequently identified foods causing FA shows a geographical variation and is strongly 
linked to the age group considered (EFSA, 2004). A partial explanation to the geographical variation in FA 
lies in the level of exposure to cross-reactive allergens (e.g., cross-reactivity between pollen and certain 
fruit and vegetables).  
 
The only way of managing FA is avoiding the incriminated food. In the case of IgE-mediated food allergy, 
where very small amounts of protein (in the range of few micrograms) may trigger a severe allergic 
reaction, fear of severe reactions in social eating occasions complicate everyday activities and can lead to 
social isolation and psychological problems that deeply deteriorate one’s quality of life (Mills et al, 2007). 
On the one hand, adequate labelling of ingredients and clear indication of the potential presence of 
allergens in foods by cross-contamination in the production line is important to inform susceptible 
consumers about which foods they should avoid eating. On the other hand, widespread precautionary 
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labelling could inadequately reduce food choice among allergic consumers and even lead to unnecessary, 
and sometimes harmful, dietary restrictions, particularly in children (Mills et al, 2004).  
 

 
5.10.2. Data sources 
 
 
 
5.10.2.1. Allergen databases 
 
Data on allergens in general, and on food allergens in particular, are scattered among a large number of 
allergen databases that have been created for a variety of purposes (Table 1). These include molecular 
databases focused on protein sequences and structures, informational databases focused on clinical, 
biochemical and epidemiological data related to protein allergens, a database on allergen nomenclature, 
and other informational websites that are peripherally-related to research on allergens (Brusic et al, 
2003; Gendel et al, 2006). The design, structure, search/ability and information contained on the above 
databases vary greatly, with a high level of redundancy and relatively low coverage of allergens by 
individual databases. (Brusic et al, 2003). 
 
Table 5.10.1. Available allergen databases. 
 
Database  Web Address 
General Purpose Databases  
Nucleic Acids Research databases http://217.169.56.209/nar/database/c/ 
Allergen Specific  
AllAllergy http://allallergy.net/  
Allergen Protein Database (FARRP) http://allergenonline.com 
Allergome http://www.allergome.org/ 
AllerMatch http://www.allermatch.org/ 
AllerPredict http://sdmc.i2r.a-star.edu.sg/Templar/DB/Allergen/ 
Asthma and Allergy http://cooke.gsf.de 
Bioinformatics for Food Safety (BIFS) http://www.iit.edu/~sgendel/fa.htm  
Central Science Laboratory (CSL) http://www.csl.gov.uk/allergen/ 
Informall http://foodallergens.ifr.ac.uk/ 
International Immunogenetics 
Information System  

http://imgt.cines.fr/ 

IUIS Allergen Nomenclature Sub-
Committee list.  

http://www.allergen.org 

Protall http://www.ifr.ac.uk/protall/ 
Structural Database of Allergen Proteins http://fermi.utmb.edu/SDAP/sdap_ver.html 
SWISS-PROT (AllergenIndex) http://www.expasy.ch/cgi-bin/lists?allergen.txt 
 
 
The PROTALL project (FAIR-CT98-4356) established a European network of over 30 clinicians, food 
scientists and plant biologists with expertise relevant to studying the problems of food allergy, with 
funding from the European Union (EU) until December 2001. The network examined the relationship 
between the allergenic potential of plant food proteins, their molecular structures and biological activities, 
and established a database with biochemical and clinical information on 77 allergens from 48 plant 
species involved in classical IgE-mediated allergic reactions (http://www.ifr.ac.uk/protall/).  
 
More recently, the INFORMALL database has been developed with funding from the European Commission 
(Communicating about Food Allergies – Information for Consumers, Regulators and Industry - Informall, 
QLRT-2001-02284) to provide a credible source of information on allergenic food materials of both plant 
and animal origin. This search/able database includes the common name, scientific name, occurrence, 
allergy information (cross-reactivity, clinical manifestations, diagnosis), other information (e.g. EU 
legislation) and taxonomic information for more than 80 food allergens. 

 
 
5.10.2.2 Most common allergenic foods in Europe 
 
As follow-up of discussions in Codex Alimentarius and consultations between the Commission and 
Member States of the EU on the question of labelling food ingredients to which some individuals may 
exhibit adverse reactions, the Scientific Committee for Food (SCF) was asked to identify the foods, food 
components and food ingredients more frequently associated with adverse reactions in European 
consumers. The major sensitising foods identified were cow’s milk, fruits, legumes (especially peanuts 
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and soybean), eggs, crustaceae (shrimps, crab, lobster and crayfish), tree nuts (almonds, walnuts, 
hazelnuts, Brazil nuts etc.), fish, vegetables (celery and other foods of the Ombelliferae family), wheat 
and other cereals (SCF, 1995). 

 
 
5.10.2.3. Prevalence of food hypersensitivity and food allergy 
 
The first attempt to collect data on prevalence rates of self-perceived FHS using standardized questions 
to allow between-country comparisons across Europe has been made in the context of the European 
Community Respiratory Health Survey (ECRHS, http://www.ecrhs.org/), a multicenter research study 
funded by the European Commission (EC) aimed to compare the prevalence of adult asthma between 
countries (mostly European), using standardized epidemiological methods and to identify the risk factors 
associated with the international variation in asthma prevalence throughout Europe.  
 
Data of similar quality and consistency are lacking, however, for FA. At present, available data on FA 
prevalence come from individual studies conducted in single Member States by using different 
methodologies that preclude cross-comparisons, and usually refer to hospital populations of sensitive 
individuals among whom FA are more common than in the general population. Notably, little information 
on sex and gender differences has been collected, although the impact of these factors on both self-
perceived and clinically diagnosed FA may be substantial and age-dependant (DunnGalvin A, 2006). In 
addition, most of the available studies have used as diagnostic criteria for FA questionnaires on self-
reported FA (which usually do not differentiate between FA and food intolerance) and/or sensitization 
tests (e.g., skin prick tests, specific IgE tests) rather than gold standard methodology (i.e food challenge 
studies and particularly double blind placebo controlled), which can be implemented only under strict 
conditions and are often avoided in highly sensitised subjects. Questionnaires and sensitization tests tend 
to overestimate the prevalence of clinically relevant IgE-mediated FA and to underestimate the 
prevalence of FA non IgE-mediated (Woods et al, 2002; EFSA, 2004). Finally, allergic reactions to foods 
are often inconsistently classified and reported by the medical community, and are not always adequately 
recognised and treated. Indeed, there are serious discrepancies in the way the International Classification 
of Diseases (ICD) coding is used to characterise and classify food allergic reactions across Europe (WHO, 
1975 and 1993). It should also be noted that in ICD-9, there is no specific reference to food allergy, 
apart from dermatitis due to ingested food (Table 2). 
 
Table 5.10.2.  ICD codes presumed to have been used for the classification of allergic reactions to food 
in 11 countries of the European Union  
 
 
 

Code Diagnostic description 
ICD-9 

693.1 Dermatitis due to ingested food 
995.0 Anaphylactic shock 
995.1 Angioneurotic oedema 
995.3 Allergy, unspecified 
E865 Accidental poisoning from foodstuffs and poisonous plants 
490 Bronchitis 
491 Chronic bronchitis 
492 Emphysema 
493 Asthma 
493.0 Asthma, extrinsic 
493.1 Asthma, intrinsic 
493.9 Asthma, unspecified 
495.9 Unspecified allergic alveolitis 
496 Chronic airways obstruction, not elsewhere classified 
995.2 Unspecified adverse effect of drug, medicament and biological substance 

ICD-10 
L27.2 Dermatitis due to ingested food 
T78.0 Anaphylactic shock due to adverse food reaction 
T78.1 Other adverse food reactions, not elsewhere classified 
T78.2 Anaphylactic shock, unspecified 
T78.3 Angioneurotic oedema 
T78.4 Allergy, unspecified 

Source: EU SCOOP Report of experts participating in Task 7.2, 1998 
 
 
Taking into account the above, the EC has funded EuroPrevall (http://www.europrevall.org/), a pan-
European project including 56 partners from 21 countries (19 European) with the objective of 
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characterising the patterns and prevalence of IgE-mediated FA across Europe in infants, children and 
adults including, but not restricted to, foods for which labelling is mandatory under Community legislation 
(see section 5). EuroPrevall is still ongoing and no prevalence data have been published yet. However, a 
meta-analysis of published data has been performed in the context of this project to assess the 
prevalence of IgE-mediated FA to the foods that are responsible for the majority of FA episodes (peanut, 
milk, egg, fish and shellfish), taking into account the age group and the method used for diagnosis of FA 
(Rona et al, 2007). For the purpose of this report, additional, data for other common allergenic foods will 
be extracted from the Opinion of the Scientific Panel on Dietetic Products, Nutrition and Allergies on a 
request from the Commission relating to the evaluation of allergenic foods for labelling purposes (EFSA, 
2004), which is the most updated review of available data on FA prevalence across Europe for those 
foods. 
 
 
 

 

5.10.3. Data description and analysis 
 
Prevalence of food hypersensitivity 
 
A community survey conducted on young adults of 12 European countries plus Australia, New Zealand 
and the United States in the context of the ECRHS project estimates in 12.2% the prevalence of self-
reported FHS, ranging from 4.6% in Spain to 19.1% in Australia, with the highest prevalence in Europe 
corresponding to Sweden (18%) (Figure 5.10.2). The most commonly identified food items considered 
responsible for symptoms typically observed in allergic reactions to food - namely skin rash/urticaria, 
rhinitis, vomiting, diarrhoea, intense headache and breathlessness (Woods RK et al, 2001) - out of 87 
different food items, include chocolate (4.8%), followed by apple and hazelnut (4.7%), strawberries 
(4.6%), cow’s milk (4.3%), oranges and tomatoes (3%), shrimps and eggs (2.8), oysters (2.3) and fish 
(2.2) as the most frequently cited.  
A more recent evaluation of the ECRHS cohorts with the addition of other individual studies showed that 
heterogeneity between the ECRHS cohorts was comparable to that observed for other studies conducted 
on adults. Prevalence of self-reported FHS for adults and children was about 12% (Rona et al, 2007). 
 
Figure 5.10.2. Reported food allergy/intolerance prevalence rates and 95% Confidence Intervals per 
country in selected EUGLOREH countries 
 
Prevalence of IgE-mediated food allergy 
 
There is a wide difference between the number of adults who perceive they are intolerant to food (see 
section 5.10.3.1). and the number confirmed with food challenge (0.8-2.4%) (EU SCOOP, 1998). 
 
The prevalence of IgE-mediated FA in Europe has been roughly estimated to be around 4-6 % in children 
and 1-3% in adults, the female to male ratio being around 3:2 in the latter (Løvik and Narmok, 2004). In 
adults, main foods responsible for about half of all allergic reactions are fruits of the latex group, fruits of 
the Rosaceae family, vegetables of the Apiaceae family, nuts and peanuts, whereas in children three 
fourths of reactions are limited to eggs, peanuts, cow’s milk, fish and nuts. However, no comprehensive 
data are available on the prevalence of IgE-mediated FA to individual food items in single European 
countries, and the generalisation of data from one country to another is limited due to significant 
differences in potential of exposure, cross-reactivity with environmental allergens and other background 
factors (EFSA, 2004).  
Although very few longitudinal reports have been published on IgE-mediated allergic reactions to food in 
Europe (Gupta et al 2003), it is assumed that their frequency may have substantially increased in the last 
decades in parallel to the well documented increase in the prevalence of atopy (Strannegard and 
Strannegard, 2001; Kosunen et al, 2002)  
 
 
5.10.3.3. Prevalence of non IgE-mediated food allergy 
Celiac disease (also known as gluten-induced entheropathy) is an autoimmune disorder triggered by 
gluten associated with the exposure to foods containing wheat, barley and rye alcohol-soluble proteins. It 
is life-long disease with permanent gluten intolerance and is characterised by a severe small intestinal 
mucosal lesion (villus atrophy) typically exhibiting a flat mucosa (Fasano and Catassi, 2001; Stern et al, 
2001), which is responsive to elimination of the trigger by a gluten-free diet except for a very few severe 
cases of non-responsive adult coeliac disease.  
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Celiac disease is probably the more widely diffused non IgE-mediated food allergy worldwide (Figure 
5.10.3), with an overall prevalence as high as 1:200 ( and probably higher) in Europe and the Western 
World (Fasano and Catassi, 2001).  
 
Figure 5.10.3. Prevalence of celiac disease 
 

 
Source: Fasano and Catassi (2005) 
 
 
 
 

 

5.10.4. Data discussion 
 
An accurate estimation of the real prevalence of FA and intolerance among specific population subgroups 
in different EU countries is both the first step to calculate the real cost and social burden linked to them 
and the first measure to limit the latter. On one hand, true allergic reactions to food are often under-
diagnosed in the clinical setting due to the low awareness of health professionals regarding the disease. 
On the other hand, self-perceived hypersensitivity to food and over-diagnosis of FA and intolerance due 
to inadequate diagnostic procedures may lead to unnecessary dietary restrictions, which are of particular 
concern in certain age groups such as children and pregnant or lactating women.  
The social burden of FA and intolerance goes far beyond the cost of diagnosis, treatment of clinical 
manifestations, death and disability linked to anaphylactic reactions, and leads to the avoidance of the 
incriminated food. Patients and their families tend to restrict food choices, limit social occasions linked to 
food consumption and show high anxiety about severe reactions, which may in the long run lead to social 
isolation and mental health problems (Knibb et al, 2000).  
 

 

5.10.5. Control tools and policies 
 
Since the main way of managing food allergy and intolerance is avoiding exposure to the incriminated 
food, adequate food labelling is a major policy tool for protecting consumers at risk. Council Directive 
2000/13/EC (European Commission, 2000) setting the general provisions on the labelling of foodstuffs to 
be delivered to the consumer, was amended by Commission Directive 2003/89/EC (European 
Commission, 2003) as regards the indication of the ingredients present in foodstuffs. The new labelling 
rules in particular aim at ensuring that consumers suffering from food allergies or who wish to avoid 
eating certain ingredients for any other reason are informed. They foresee that all ingredients in 
foodstuffs will have to be included on the label and abolish the "25% rule" in Council Directive 
2000/13/EC (European Commission, 2000), which meant that it was not obligatory to label the 
components of compound ingredients that make up less than 25% of the final food product. In addition, 
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Annex IIIa of Commission Directive 2003/89/EC (European Commission, 2003) specifies a list of food 
ingredients or substances that are known to trigger allergic reactions or intolerances in sensitive 
individuals for which no labelling exemptions are allowed. Whenever the listed ingredients/substances or 
their derivatives are used in the production of foodstuffs, they must be labelled with a clear reference to 
the name of the allergenic source (Table 5.10.1). Alcoholic beverages also have the obligation to mention 
allergens on their labels. These new provisions were fully implemented as of 25 November 2005. It is of 
renowned that European legislation does not differentiate between IgE-mediated and non IgE-mediated 
food allergy, or between food allergy and food intolerance regarding the labelling of substances or 
ingredients that may cause adverse reactions to foodstuffs.  
 
Table 5.10.3. List of food ingredients/substances subject to compulsory labelling in the EU when used in the in the 
production of foodstuffs and derivatives exempted from labelling.  
 
 
Directive 2003/89/EC - Cereals containing gluten and products thereof (a) 

- Crustaceans and products thereof 
- Eggs and products thereof 
- Fish and products thereof (b) 
- Peanuts and products thereof 
- Soybeans and products thereof (c) 
- Milk and products thereof (including lactose) (d) 
- Nuts and products thereof (e) 
- Celery and products thereof 
- Mustard and products thereof 
- Sesame seeds and products thereof  
- Sulphur dioxide and sulphites at concentrations of more than 10 mg/kg 

or 10 mg/litre expressed as SO2. 
 

Directive 2005/26/EC -       Lupin and products thereof 
-       Moluscs and products thereof 

Directive 2007/68/EC Exempted from labelling: 
 
(a) wheat-based glucose syrups including dextrose (1); wheat-based 
maltodextrins (1); glucose syrups based on barley; cereals used for making 
distillates or ethyl alcohol of a agricultural origin for spirit drinks and other 
alcoholic beverages. 
 
(b) fish gelatine used as carrier for vitamin or carotenoid preparations; fish 
gelatine or Isinglass used as fining agent in beer and wine. 
 
(c) fully refined soybean oil and fat (1); natural mixed tocopherols (E306), 
natural D-alpha tocopherol, natural D-alpha tocopherol acetate, natural D-alpha 
tocopherol succinate from soybean sources; 
vegetable oils derived phytosterols and phytosterol esters from soybean sources; 
plant stanol ester produced from vegetable oil sterols from soybean sources. 
 
(d) whey used for making distillates or ethyl alcohol of agricultural origin for 
spirit drinks and other alcoholic beverages; lactitol. 
 
(e) nuts used for making distillates or ethyl alcohol of agricultural origin for spirit 
drinks and other alcoholic beverages. 

 
(1) And products thereof, insofar as the process that they have undergone is not likely to increase the level of 
allergenicity assessed by the EFSA for the relevant product from which they originated. 
 
 
However, since it is possible that some ingredients or substances, derived from allergens, are not likely 
to be a risk for allergic peoples, Commission Directive 2003/89/EC establishes, during a transitional 
period, a procedure which allows the industry to provide scientific justification for that, and obtain a 
provisional labelling exemption for these ingredients or substances. Commission Directive 2005/26/EC 
establishing a list of substances provisionally exempted was adopted by the Commission on 21st March 
2005, following the opinions of the European Food safety Authority (EFSA) on each request. These 
provisional exemptions were granted until 25 November 2007. Requests for exemptions beyond that date 
required new requests from industry on the ingredients or substances for which temporary exemption 
was granted, that were submitted to the EC and evaluated by EFSA (available at 
http://guido.efsa.eu.int/cs/ContentServer). As a result of this process, the Commission has recently 
adopted Directive 2007/68/EC (EC, 2007) establishing a list of substances permanently exempted form 
labelling (Table 5.10.1). It is to note that the lists of food ingredients or substances under either 
mandatory labelling or exempted form could be updated at any time based on new scientific evidence.  
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5.10.6. Future developments 
 
The first step in dealing with FA and intolerance in the community is establishing their true prevalence 
across age groups, taking into account gender and geographical area, as well as identifying the offending 
foods responsible for the majority of cases. For this purpose, well-designed multicenter, European-based 
epidemiological and clinical studies using common and gold standard diagnostic methods are urgently 
needed (Asero et al, 2007).  
 
Furthermore, any efforts to establish minimum threshold doses for food allergens below which the 
triggering of an allergic reaction in susceptible individuals would be extremely unlikely, whereas this 
could be better achieved with substances responsible for non IgE-mediated food allergies and 
intolerances. Intensive basic research on the methods of detection of food allergens in foods that could 
increase sensitivity and possibly overcome food matrix issues, would be extraordinarily helpful to the 
food industry and policy makers to prevent adverse effects for consumers, and at the same time reduce 
or avoid precautionary labelling. The restriction of advisory labelling statements only to foods that 
actually present an hazard to susceptible consumers is a must to increase food choice and the quality of 
social life of food allergic individuals (de Blok et al, 2007), but it takes as well a great deal of knowledge 
and continuous research on cross-reactivity of allergens, on the way that food processing may affect 
allergenicity of foods or food components, and on the allergenic capacity of new proteins introduced in 
the market (e.g. novel foods, genetically modified organisms, Taylor, 2006; Thomas et al, 2007).  
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5.11. Dermatological diseases 

  

 

Acronyms 
 
BCC  Basal cell carcinoma  
CEHAPE  Children’s Environment and Health Action Plan for 

Europe 
EDEN  European Dermato-Epidemiological Network from 

psoriasis or psoriatic arthritis 
NMSC  Non-Melanoma skin cancer 
SCC  Squamous cell carcinoma  
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5.11.1. Introduction 
 
Diseases of the skin, the largest organ in the body with vital social functions.  
are very common in Europe affecting, about one-quarter to one-third of all the population. With the 
exception of melanoma skin cancer, most skin diseases are not life threatening. Relatively minor skin 
complaints often cause more anguish to people than other more serious medical disorders. The high 
prevalence of skin disease and the variety of associated symptoms result in a large burden of disease in 
global terms. 
 
The skin is a sensitive dynamic boundary between ourselves and the outside world. Its functions include 
defence against infections and infestations, protection against irritants, ultraviolet radiation and trauma. 
The skin is essential for controlling water and heat loss of the body and is an important sensory organ 
which distinguishes pain, touch, itching, heat and cold. Vitamin D is synthesized in the skin. The skin is 
also an important organ of social and sexual contact. Perhaps the greatest disability of all is to be 
unwelcome and to have no confidence in one’s appearance. In addition to the epidermis and dermis, the 
skin contains other structures including nails, hair, blood vessels, nerves, sweat and sebaceous glands, all 
of which can become involved separately or combined to produce a wide range of skin diseases. The skin 
also has a crucial and frequently underestimated social function. 
Historically there has been a tendency to trivialize skin disease within the medical profession and give it a 
low priority in research programmes. However, the public and those involved in primary care have a very 
different point of view. The psychological effects of relatively minor skin complaints can often cause more 
distress to the public than other more serious medical disorders (Ryan et al, 1991). 
Unlike most other medical specialties which usually cite around 50 diseases, dermatology has a 
complement of between 2000 to 3000 conditions. However, less than 10 skin disease groups probably 
account for 70% of dermatological consultations (Williams, 1997). Most of the major systemic diseases 
(e.g. infectious, vascular and connective tissue diseases) have manifestations which frequently affect the 
skin and, conversely, skin failure (e.g. caused by a severe drug reaction) has many systemic effects 
ranging from dehydration to heart failure, septicaemia and death. 
Skin disease which benefits from medical care is very common, affecting around 22.5–33.0% of the 
European population (Rea et al, 1976; Johnson, 1978). 
Despite the magnitude of skin disease morbidity in the general population, research on such pathologies 
has been relatively minor.  
 

 

5.11.2. Data sources 
 
 
This chapter is based on data and information from:  
• the European Dermatological Forum - a non-profit professional organization dedicated to improving the 
healthcare needs of dermatology patients in Europe.  

• the Cochrane Skin Group and  the Cochrane library - The Cochrane Skin Group is a network of people 
from all over the world committed to producing and updating systematic reviews of clinical trials 
relating to skin conditions (www.nottingham.ac.uk~muzd). 

• the European Dermato-Epidemiological Network (EDEN) – an independent non-profit organization of 
volunteers whose aim is to promote the highest standards of education and research into the causes 
and distribution of skin diseases within Europe. 

• the Psonet - a network of independent European registries of patients suffering from psoriasis or 
psoriatic arthritis 

 
These data has been integrated by a review of more recent literature available on Medline source. 
 
 

 
 
5.11.3. Data description and analysis 

 
Diseases of the skin are particularly common and varied owing to the large size of the skin, its complex 
structure and its permanent exposure to environmental influences. The number of skin diseases has been 
estimated to be as high as 3000, not counting questionable or ill-defined subtypes; this figure is higher 
than for that for diseases of any other organ of the body. Every individual is affected by skin problems 
during lifetime. The prevalence of skin diseases tends to increase with age, and there is hardly any 
individual over 50 years of age who does not need dermatologic care (Williams et al, 2006). 
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Skin diseases are a major source of morbidity. For the population as a whole, morbidity results mainly 
from chronic dermatologic illness. Occupational dermatosis (eczema) range among the most frequent 
causes of occupational disability, need for job retraining, and even invalid status with accompanying 
social costs (Dalgard et al, 2003). 
Relatively few skin diseases are directly and acutely life threatening; included in this small group are 
acute severe intolerance reactions such as anaphylaxis and angio-edema, bee and wasp venom allergy, 
drug rashes such as the carbamazepine hypersensitivity syndrome or toxic epidermal necrolysis.  
Chronic severe skin disease accounts for the most part of the patient’s suffering and incapacitation: 
psoriasis, atopic dermatitis, recalcitrant bullous diseases, chronic wounds such as venous and decubitus 
ulcers, smouldering skin lymphomas (usually mycosis fungoides), scleroderma and geno-dermatosis 
including severe ichthyoses and hereditary bullous diseases. Some of the most aggressive tumours arise 
in the skin: melanoma, squamous cell carcinoma, some types of skin lymphomas, Merkel cell tumours 
and others (See Chapter 4.3).  
Some skin diseases may not seem to qualify as severe diseases at first glance, but their psychological 
impact, particularly on the developing personality, may be very detrimental. Acne vulgaris, disfiguring 
birth marks or cutaneous anomalies have a high impact on wellness and the social abilities of 
adolescents, as does balding (androgenetic alopecia) for both sexes in adulthood. Psychological 
consequences of atopic dermatitis vexes its bearers not only by incessant itch, but also by its 
appearance, (“atopic psyche”). Dermatology has to satisfy the patients with those abundant common and 
relatively mild ailments which ill the waiting rooms and may not be so easy to diagnose and treat despite 
their often seemingly trivial background: viral warts, eczemas of various kinds, simple bacterial, viral and 
fungal skin infections, insect bites, dandruff (seborrheic eczema of the scalp), dry skin, the great stigma 
of ageing skin, venous insufficiency of the lower limbs, etc. Among all these, the skin specialist has 
always to keep in mind that skin symptoms may be a warning signal of life-threatening internal disease. 
 
Prevalence of selected dermatological diseases are reported in Tables 5.11.1 and 5.11.2. 
 
Table 5.11.1. Prevalence of selected dermatological diseases 
 

DISEASE STUDY 
POPULATION 

PREVALENCE AUTHORS 

Atopic Dermatitis Swedish birth cohort Point prevalence at 2 yrs of 
age=7% 

Böhme M, et al 

 Swedish school 
children (5-6 yrs) 

Lifetime prevalence=20.7% Broberg A, et al 

 Italian school children 
(9 yrs) 

Lifetime prevalence=15.2% 
Point prevalence=5.8% 

Girolomoni G, et 
al 

 Danish school 
children (12-16 yrs) 

Lifetime prevalence=21.3% 
1-year prevalence=6.7% 
Point prevalence=3.6% 

Mortz C, et al 

Contact 
sensitisation  

German adults 
(population-based, 
nested case-control 
study) 

Prevalence=40% (any contact 
sensitization) 

Schäfer T, et al 

 Danish school 
children (12-16 yrs) 

Prevalence=15% Mortz C, et al 

Hand eczema Swedish adults (large 
questionnaire survey) 

Prevalence=8% (including 
mild cases) 

Meding B, et al 

 Swedish school 
children (16-19 yrs) 

Point prevalence=4%,1-year 
prevalence=10% 

Yngveson M, et 
al 

 Danish school 
children aged 12-16 
yrs 

Point prevalence=3%,1-year 
prevalence=9% 

Mortz C, et al 

Psoriasis Summary of 18 
population-based 
studies within Europe 

Point prevalence=1.7% 
Cumulative incidence=2.1%) 

Radulescu M, et 
al 

 
Source: Modified from H. Williams et al. Epidemiology of skin diseases in Europe Eur J 
Dermatol 2006;16:212-218 
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Table 5.11.2. Prevalence of examined skin disease in Lambeth 

 
Inflammatory skin diseases 
 
Atopic Dermatisis 
Atopic eczema (atopic dermatitis) is a chronic inflammatory itchy skin condition that in most cases 
develops during in early childhood. It is typically an episodic disease of exacerbation (flares, which may 
occur as frequently as two or three times per month) and remissions and may be continuous in some 
cases. Atopic eczema often has a genetic element that leads to the breakdown of the skin barrier. This 
makes the skin susceptible to trigger factors - including irritants and allergens - which can make the 
eczema worse. Many cases of atopic eczema clear or improve during childhood, whereas others persist 
into adulthood. Some children who have atopic eczema will go on to develop asthma and/or allergic 
rhinitis; this sequence of events is sometimes referred to as the ‘atopic march’ Although atopic eczema is 
not always recognised by healthcare professionals as a serious medical condition, it can have a significant 
negative impact on the quality of life for children, as well as for their parents and carers (NICE clinical 
guideline). 
Surveys of specific skin diseases such as childhood eczema (atopic dermatitis) suggest that, like asthma 
and hay fever, is a major problem within Europe, affecting around 10% of all children. The highest rates 
(around 20%) are observed in Scandinavia and UK, whilst the lowest rates of around 5% are found in 
Southeastern Europe. The reasons for this North- West/South-East gradient are unclear.  
Prevalence studies of children in temperate developed countries suggest an overall cumulative prevalence 
of between 5% to 20% by the age of 11 (Kay et al, 1994; Schmied and Saurat, 1991). Point prevalences 
of visible dermatitis in populations of similar ages yield values approximately half of those for a history of 
never having had atopic eczema (Williams et al, 1994b) compatible with the fluctuating nature of the 
disease. Data on the prevalence of severe disease is scanty but it is likely that most cases are mild and 
can be managed with simple treatments. In a study of 695 school children in London, where 8.5% were 
known to have visible atopic eczema, 60% of eczema cases were considered to be very mild by the 
examining physician (i.e. required only a moisturizer), 24% were mild (requiring a moisturizer and weak 
topical corticosteroid) and 16% were moderate or severe (requiring stronger topical preparations and a 
physician’s supervision) (Williams et al, 1995). Prevalence estimates for adults suggest an overall 
frequency of atopic eczema of between 1.2% to 10% (Rea et al, 1976; Johnson, 1978; Herd et al, 1994). 
Comparisons between different studies are limited, as diagnostic criteria suitable for epidemiological 
studies of atopic eczema have only been developed recently (Williams et al, 1994b). Even allowing for 
changes in the diagnostic fashion, there is reasonable direct and indirect evidence to suggest that the 
prevalence of atopic eczema has increased two- to three-fold over the last 30 years. The precise reasons 
for this increase in disease is not known but it is likely that environmental factors associated to 
urbanization are to be considered asimportant. 
Atopic eczema in childhood shows a striking social class gradient for both reported and examined disease, 
(Williams et al, 1994a) with higher rates in socio-economically advantaged groups and smaller families. 
Ethnic group may be an important factor for the expression of atopic eczema. A recent study has found 
that the prevalence of atopic eczema (measured in three different ways) was twice as common in London 
born Afro-Caribbean children when compared to their white counterparts. However, studies of Asian 
children in Leicester showed that, although they are three times as likely to be present in specialist clinics 
than white children, no differences in prevalence rates were seen in a community survey (Neame et al, 
1995). 
Although there are no recent national prevalence studies of atopic eczema in the UK, data for examined 
eczema from a national birth cohort study (the National Child Development Study or NCDS) pointed to 
considerable variation in disease prevalence and region, with higher rates in the South East and 
industrialized Midlands and lower rates in Wales and Scotland. 
 
Contact dermatitis and other eczemas 
The terms dermatitis and eczema are synonymous and refer to a characteristic reaction pattern of the 
skin to a range of external and internal factors. However, the term dermatitis is usually used to denote 
an exogenous process, such as contact dermatitis which may or may not be related to occupational 
exposure, whereas the term eczema refers to an endogenous disease such as atopic or seborrhoeic 
eczema. 
Contact dermatitis refers to either: 
- irritant contact dermatitis (e.g. frequent exposure to mild irritant soaps seen in trainee nurses or 
hairdressers) 
- allergic contact dermatitis, where subjects develop a delayed type of allergic response to certain 
potentially sensitizing substances such as metals in piercing (see Focus Box), perfumes and other 
cosmetics, preservatives and rubber compounds. 
 

FOCUS BOX 
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Piercing and allergic contact dermatitis 
 
Piercing practices are steadily growing among young people, and, with them, the concern about the 
associated allergy risk. 
 
Most body piercing jewellery is made of metal, usually stainless steel, gold, titanium, platinum or alloys. 
Even if stainless steel rarely causes allergic skin reactions some stainless steel products are not “nickel-
free”. Gold itself is often combined with nickel or other metals to make alloys that have improved 
hardness and durability. Moreover, jewellery with a high carat rating is commonly paired with less 
expensive studs or earring backs made of nickel and plated with a thin and imperfect layer of precious 
metals.  
 
Metallic piercing with intense linear irregularities on their surface and which have lack of resistance to 
sweat corrosion are able to release metallic ions in the local tissue and generate several types of adverse 
effects in the human body, including allergic contact dermatitis (ACD) (CRF Azevedo, 2003). ACD is 
characterized by rash in the skin which is usually very itchy and consists of redness, scaling, fissuring, 
vesicles, and lichenification. In addition to primary eruptions at the site of contact, secondary eruptions 
might occur on the flexor surfaces of the arms and elbows (CG Mortz and KE Andersen, 1999; DV 
Belsito, 1999).  
 
Nickel allergy is the most common and has a great socio-economic impact. The European Surveillance 
System on Contact Allergies (ESSCA) linking dermatological departments from 11 European countries 
was founded with the aim of providing scientific information necessary for primary prevention,. In the 
year 2004, altogether 11,643 patients were patch tested and the highest sensitization prevalence (32.2 
%) for nickel was observed consistently for Italian departments; on the other side of this spectrum, the 
lowest percentage positive for nickel (9.7%) were reported in the Danish department (The ESSCA 
Writing Group, 2008).  

 
It is estimated that between 10% and 15% of women and 2-5% of men in Europe are nickel-sensitised, 
thus, the danger of a customer suffering bad reactions from a non-conforming product is significant. The 
significant differences in prevalence between females and males correlates with the much higher 
prevalence of body piercing among women, particularly in European cultures. The 30–40% of nickel-
sensitive people develop hand eczema that may be recurrent, chronic and severe, and might affect work 
ability (C Lidén et al, 2001). Moreover, nickel allergy can be so severe as to induce asthma (LM Koenig 
et al, 1999). In population studies from Scandinavian countries, the prevalence of nickel allergy among 
young females with pierced skin has varied from 13 to 20% in the 1980s (B Larsson-Stymne and L 
Widström, 1985), while in the 1990s it was reported to be roughly around 30% (L Dotterud and E Falk, 
1994). In Finland, the occurrence of nickel sensitivity in female university students increased from 13 to 
39% during the 1985–1995 period (L Mattila et al. 2001). 
 
Available studies supported the point of view that the risk of becoming allergic to piercing is higher 
depending on the number of piercing applied and if the piercing is practiced before 20 years of age (L 
Dotterud and E Falk, 1994). Sensitivity has even been shown to develop in infants who have their ears 
pierced within the first few weeks of life (AA Fisher, 1991).  
 
Once an allergy to nickel has been acquired, it generally lasts for life. An individual who has become 
sensitized to nickel, when re-exposed to nickel ions might have an allergic response within a matter of 
hours and at a much lower concentration of nickel than that required for inducing sensitization. 
Moreover, it has been demonstrated that small pieces of nickel and other metals remain in the skin 
lesions of pierced earlobes long after the studs have been removed. The researcher hypothesized that 
nickel was retained in the tissues for a mean of hundreds of days (H Suzuki, 1998). For this reason, the 
physical persistence of allergen can cause prolonged irritation and various cutaneous manifestations long 
after a patient stops wearing the nickel-releasing ear piercing. 
 
In addition, there is emerging evidence that other metals such as chromium, cobalt, gold, platinum and 
palladium are also sensitizing agents. The ESSCA data revealed a percentage of European people allergic 
to cobalt chloride which varied from 1.1% in Denmark to 17.6% in Italy, and to potassium dichromate 
from 1.3% in Sheffield (UK) to 9.1% in Liverpool (UK) (The ESSCA Writing Group, 2008). In a Swedish 
girls group (956), a total of 44 (4.6%) had contact allergy to both nickel and cobalt, whereas 7 (0.7%) 
had contact allergy to cobalt (B Larsson-Stymne and L Widström, 1985). Evidence that ear piercing 
increases the risk of gold sensitization is that there were significantly more positive reactions to gold 
chloride in the patients with pierced ears than in those without pierced ears (T Nakada et al, 1997). In 
Portugal, contact allergy to gold sodium thiosulfate (0.78%) was found in 23 patients; all the reactors 
were women and had their ears pierced with gold earrings (R Silva et al, 1997). Silver may also cause 
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problems such as localized argyria; this lesion has been typically associated to embedded jewellery. The 
skin is believed to become discovered from the leaching of silver with formation of silver salts (LM 
Koenig et al, 1999). Last but not least, as most patients with strong sensitization to nickel also react to 
other elements such as palladium because of cross-reactivity, piercing posts that do not leach nickel but 
which contain other elements such as palladium do not represent a safe alternative.  

 
There is a widespread unanimity among dermatologists that the main way in which sensitization can be 
induced appears to be by contact with a high concentration of sweat-soluble nickel from a localized area. 
In the case of piercing, where the duration of exposure may occur for an entire life, the chronic exposure 
to a low concentration of allergenic metal in the alloy might be sufficient to elicit a response. On this 
basis, the European Directive 94/27/EC limited the content of nickel in products where intimate and 
prolonged skin contact will result in solubilization of nickel at a rate exceeding 0.5 µg/cm2/week. It 
should be noticed that the 0.5 µg Ni/cm2/week release rate is likely not to protect 100% of sensitized 
people from ACD elicitation. However, clinical data indicate that the vast majority of sensitized 
individuals would not experience ACD at this level of nickel release, whilst the vast majority of 
individuals not previously sensitized require substantially higher concentrations than 0.5 µg Ni/cm2/week 
to be released into the skin for sensitization to occur. 
The Directive represented the instrument for the primary and secondary prevention of nickel ACD. Many 
of the major suppliers have included nickel in their quality control programme and are trying to follow 
the regulation. Since some years have elapsed from the Directive emanation, one of the chief questions 
is “has the limitation had a real impact in reducing allergies?” Actually, some reports indicate a decrease 
in the sensitization rate to nickel. Among Danish children aged 0–18 , nickel allergy decreased 
significantly from 24.8% to 9.2% over a 12-year period (CS Jensen et al, 2002). In 2002-2003, the 
Swedish market showed that only 8% of the tested piercing posts released nickel compared to a 
percentage of 25% in 1999 (C Lidén and K Norberg, 2005). In a study published in 2003, nickel 
sensitization was found to have decreased significantly from 36.7% to 25.8% among German women 
below 30 years over a 9-year period (A Schnuch, and W Uter, 2003). In the USA, where no nickel 
regulation has been introduced, nickel continues to be responsible for clinical disease among youngsters 
(SH Nguyen et al, 2008). In other countries the situation is different. In Italy, in 2005, the percentage of 
subjects living in Rome allergic to nickel contained in cheap jewellery was the same as that found in 
1994 and a part of the jewellery market was not yet in compliance with the law standards (B Bocca et al, 
2007). Similarly, in Finland, in the years 1995–97 and 2000–02 the patch tests revealed percentages of 
20.8% and 21.9 % for nickel allergy, thus testifying that the frequency of allergy had remained at the 
same level (T Hasan et al. 2005).  
 
 
From an experimental point of view, alloys used for piercing are mostly uncharacterized especially for 
the content of new emerging metals; the metal amount from piercing that penetrates the skin and 
transports mechanisms in the human body is almost unknown. Moreover, we little is known about other 
health effects of piercing, in particularly about long-term effects. Consequently, the importance of efforts 
in collecting and analyzing data to create a common base of knowledge about this emerging health 
problem is definitely important for obtaining an overview of the dangers and adopt prevention programs. 
Moreover, the phenomenon is so widespread that its observation and understanding represent a 
challenge that stimulates researchers, doctors, parents, teachers and the young people themselves.  
The identification of new metals as significant contact sensitizers can be the basis for the development of 
standardized patch tests, in vitro predictive tests, in vitro skin absorption assays and chemical methods 
that in the future could be available for dermatologists, medics and scientists. Moreover, the knowledge 
about the occurrence of metals in products and the concentration of metals that does not induce an 
allergic response and does not penetrate the skin might be the basis for labelling products or use 
concentration limitation not only for nickel but also for new allergens. Alternatively, new chemical 
formulations of alloys with new candidate materials for ear piercing with an higher corrosion resistance 
and also a non-toxicity pattern could be a part of future outcomes.  
 
In addition. gaining more information on the chemical risk induced by metals at pierced sites will assist 
in reviewing some aspects related to the piercing industry, in particular those regarding toxicity 
requirements and could be a tool for the decision-makers to improve and reinforce the actual legislation.  
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Although both mechanisms may occur simultaneously, distinction between the two requires further 
investigation by means of patch testing, a process whereby a standard battery of known allergens is 
applied in non-irritant concentrations on the subject’s back and read 48 to 96 hours later. If the subject is 
found to be positive to a particular substance which is clinically relevant to that person’s dermatitis, then 
complete avoidance of that substance offers the opportunity of a permanent cure. 
Other eczemas in this section refer to any eczema that is not contact eczema or atopic eczema. Examples 
are seborrhoeic eczema, discoid eczema, asteatotic eczema, pompholyx eczema, varicose eczema, 
photosensitive eczema and lichen simplex. Detailed prevalence rates for the various endogenous eczemas 
are not available, but a study suggested that around 1% of the population had clinically significant 
eczema that was not atopic eczema or contact dermatitis (Johnson, 1978). Seborrhoeic dermatitis was 
recorded separately in that study, while clinically significant disease was found to affect 2.8% of the 
population, mainly adults. Asteatotic eczema may be especially common in old age, affecting around 29% 
of those in residential old people’s homes (Weismann et al, 1980). 
Overall estimates of the prevalence and incidence of contact dermatitis in the general population are 
scarce, whereas a number of studies have looked at special groups such as occupations at high risk of 
disease. The Lambeth study found a bimodal distribution of eczema prevalence thought to warrant 
medical care with 7.3%, 3.4% 8.9% and 3.8% in the following age groups:15–24, 25–34, 35–54 and 55–
74, respectively (Rea et al, 1976). This study did not distinguish between endogenous and contact 
eczema. Younger ages may also suffer from contact dermatitis and a study in Sweden found that 9% of 
school girls had nickel allergy, with the highest rates in those with pierced ears (Larsson-Stymne and 
Widstrom, 1985). 
Age-specific prevalence showed a bimodal distribution to the Lambeth study probably corresponding to a 
peak of irritant dermatitis occurring in housewives in their 20s and occupational hand eczema in men and 
women in the 40 to 60 years of  age group (Rea, 1976).  
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A study of an unselected population of Danish adults found that 15.2% were allergic to one or more 
substances when patch tested but the proportion with clinically relevant dermatitis was not clear (Nielsen 
and Mennè, 1992).  
Irritant and allergic contact dermatitis are also a serious problem affecting around 10% of adults in 
Europe.  
Hand eczema represents one of the four most common occupationally-related diseases, accounting for 
substantial lost earning potential in otherwise young healthy populations (van Coevorden et al, 2004). 
 
Psoriasis 
Psoriasis is a common, chronic, relapsing, inflammatory skin disorder with a strong genetic basis. The 
plaque type is the most common, although several other distinctive clinical variants of psoriasis are 
recognized. Plaque psoriasis is most typically characterized by circular-to-oval red plaques distributed 
over extensor body surfaces and the scalp. The plaques usually exhibit scaling as a result of epidermal 
hyper-proliferation and dermal inflammation. The extent and duration of the disease is highly variable 
from patient to patient, and up to 10-20% of patients with plaque psoriasis also experience psoriatic 
arthritis. Acute flares or relapses of plaque psoriasis may also evolve into more severe diseases, such as 
pustular or erythrodermic psoriasis. 
Psoriasis affects 1–5% of Europeans overall, with rates as high as 6% in France and Germany (Fouere et 
al, 2005). The disease afflicts men and women equally and is present in all races and socio-economic 
classes and usually begins in early adulthood. Heredity is strongly involved in the pathogenesis, and a 
series of genetic susceptibility loci have been described. 
Examination of available population-based studies reveals prevalences ranging from 0.2% to 4.8%. The 
highest prevalence, observed in Norway, was obtained by relying on ascertainment by questionnaire 
without validation of positive responses. In another study from Denmark, after validation of a subset of 
positive questionnaire respondents by dermatological examination, prevalences were adjusted downward 
by 25%. With the exception of the Norwegian questionnaire study, the highest reported incidences in 
Europe have been in Denmark (2.9%) and the Faeroe Islands (2.8%), with the average for northern 
Europe being around 2% (Gudjonsson and Elder, 2007). 
 
Acne 
Acne is so common as to be almost universal during teenage years. Yet surveys have suggested that only 
few affected individuals receive good medical advice regarding the most appropriate treatment that can 
prevent lifelong facial scarring. Acne vulgaris is a very common condition characterized by papules, 
pustules, comedones (blackheads) and scars. It is caused by a combination of factors such as excessive 
and abnormal grease production, a bacterium (Propionibacterium acnes) and other abnormalities of the 
skin which lead to plugging of pilo-sebaceous openings. Mild degrees of acne are extremely common 
among teenagers and some have even considered it as a physiological disorder. In discussing disease 
prevalence it is essential that some form of further breakdown according to disease severity is 
considered. It is also important to realize that whilst these severity gradings are reasonably objective, 
they do not usually take into account the points of view of the sufferer. Acne vulgaris is a common skin 
disease that affects 85-100% of people at some time during their lives.  
 
Rare skin diseases 
Historically, skin diseases have been mainly perceived as caused by internal disease (“skin as a mirror of 
the body”). While it is clear that this extrapolation was generally untenable, it still holds true for some 
skin disorders. Metabolic diseases (e.g. diabetes, hyperlipidemias, porphyrias, amyloidosis) are often 
accompanied by highly specific skin symptoms which may alert the physician to the correct diagnosis; the 
same is true for a spectrum of cardiovascular, pulmonary and 
digestive tract diseases (e.g. dermatitis herpetiformis accompanying gluten sensitive enteropathy) and 
cancer of internal organs which may be associated to pathognomonic paraneoplasias of the skin.  
Systemic autoimmune disorders – collagen vascular diseases, systemic vasculitides – are regularly 
associated to skin symptoms. The skin is also the target of organ specific autoimmune diseases (e.g. 
alopecia areata, vitiligo) and of autoimmune bullous disorders (pemphigus and pemphigoid groups). 
Therefore, it is quite easy to forget the importance of rare skin diseases such as epidermolysis bullosa (a 
genetic form of mechanical blistering which can result in severe scarring and deformity), vitiligo (a patchy 
and disfiguring complete loss of pigment in the skin), and severe autoimmune blistering disorders such as 
pemphigus (resulting in large areas of eroded skin and increased morbidity) when considering skin 
disease only from a public health perspective. The study of such rare skin diseases is an area which lends 
itself very well to a Europe-wide approach. This allows to have a sufficient number of patients to conduct 
reliable studies e.g., the mapping of molecular defects underlying genetic skin diseases that may greatly 
profit from such joint European enterprises (see also Chapter 7 on “Rare Diseases”). 
 
Skin cancers 
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Melanoma and non-melanoma (basal and squamous cell carcinoma) skin cancer (NMSC) are now the 
most common type of cancer in fair skinned populations. The incidence of skin cancer has reached 
epidemic proportions (Diepgen and Mahler, 2002; Boyle et al, 2004).  
 
Non-Melanoma skin cancer 
According to recent population-based studies from Australia, the incidence rate is over 2% for basal cell 
carcinoma (BCC) in males, 1% for squamous cell carcinoma (SCC) and over 50 new cases of melanoma 
per 100,000. Many cancer registries probably underestimate the true incidence, especially of NMSC 
(Table 5.11.3).  
 
Table 5.11.3. Age-standardized rates of non melanoma skin cancer in European fair skinned population 
(per 100 000). 
 
 
There is little information systematically collected and available regarding NMSC in Europe. In Trentino, 
Italy, the Skin Cancer Registry calculated (for the period 1993–1998) that an incidence rate of 88 per 
100 000 for BCC, of 29 per 100 000 for SCC and 14 per 100 000 for melanoma (de Rijke et al, 2000). 
This tendency was confirmed in Izmir, Turkey, where nearly half the lesions appeared on the face and, 
while SCC was equally common in men and women, BCC were nearly three times more frequent in men 
(Ceylan et al, 2003). 
In Vaud, Switzerland, BCC was the most common form of skin cancer reported in both men and women. 
Its incidence has been rising steadily since registration was introduced in the mid 1970s (Levi et al, 
2001). In Sweden, 39 805 SCC were registered between 1961 and 1995 (Levi et al, 2001). Incidence 
rates increased substantially in men (by 42%) and in women (by 146%) during this period and 
interpretation of mathematical models led the authors to conclude that these increases could probably be 
explained by increased cumulative sun exposure and increasing incidence among the elderly (Wassberg 
et al, 2001). 
Between 1978 and 1995, the Slovakian Cancer Registry registered 38 629 cases of NMSC (19 600 in men 
and 19 029 in women). During this period, incidence rates of BCC increased by 70.4% in men and 65% 
in women, while incidence rates of SCC increased by 13.5% in men and 18.8% in women. Head and neck 
were the most common sites (84.2% BCC and 74.7% SCC) followed by the 
trunk for BCC (17% in men and 11% in women) and upper limbs for SCC (12% in men and 12.5% in 
women) (Plesko et al, 2000). 
Mortality from NMSC is almost always from SCC, a form of cancer whose risk is strongly linked to 
cumulative lifetime sun exposure (Rosso et al, 1996). NMSC mortality in Europe presents an entirely 
different picture than melanoma. The rates are higher in men and women in Southern European countries 
(Greece, Spain, Portugal and Italy) and low in the Nordic countries (Boyle and Smans, 2003).  
Both basal cell carcinoma and squamous cell cancer are cured by adequate surgical removal. The 
capacity of many current health care systems to cope with such surgical demand, associated with skin 
cancers, is currently stretched to a maximum in some European countries due to the increasing incidence 
of NMSC. 
 
Melanoma 
Melanoma is the most serious form of skin cancer, and its incidence has been rising steeply in the fair 
skinned population over the last 30 years (doubling the number of cases every 10-15 years), probably 
due in part to an increased leisure exposure to the sun. It is estimated that in 2000 there were 132 000 
cases of melanoma diagnosed world-wide and 37 000 deaths caused by melanoma. In Europe, it is 
estimated that in 2000 there were 35 000 cases of melanoma diagnosed and 9000 deaths caused by 
melanoma. The annual world-wide melanoma burden is split unevenly between high-resource countries 
(104 000 cases and 25 000 deaths) and low- and medium-resource countries (28 500 cases and 12 000 
deaths) (Ferlay et al, 2001). The death incidence ratio is strikingly different in these categorizations.  
In Europe, during the 1990s, incidence rates were higher in northern and Western Europe whereas 
mortality was higher in men in eastern and southern Europe. Mortality rates have been rising steadily 
and in Northern Europe a deceleration has been taking place since the early 1980s. Mortality rates have 
also leveled off in Western Europe whereas in eastern and southern Europe both incidence and mortality 
are still rising (De Vries et al, 2003). The net effect is that melanoma mortality rates in the mid-1990s 
(1993–1997) are higher in Nordic countries and lower in southern European populations, such as Greece, 
Spain and Portugal (Boyle and Smans, 2003).  
Melanoma is at least to some degree preventable, but approaches to educate the public on the dangers of 
sunbathing have been variable, ranging from unsatisfactory in some European countries to highly 
proactive educational campaigns aimed at primary prevention (preventing the development of skin 
cancer in the first place) and secondary prevention (catching established disease early) in others. 
Although melanoma is curable when recognised at an early stage, availability of facilities for detecting 
such early cases varies widely within relatively short distances in Europe. 
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5.11.4. Societal impact 

 
Disability due to loss of function 
Public sympathy and charity for people with skin disease is limited. This is surprising considering skin 
disease is so common and that it can affect people in so many ways. Scleroderma, both systemic and 
localised, directly restricts mobility and functioning of the limbs, while leg ulcers produce chronic pain and 
limit the ability to walk. Some inflammatory skin diseases such as occupational hand dermatitis or hand 
psoriasis confer a direct disability by affecting one’s ability to use his/her hands. Atopic eczema and 
scabies are intensely itchy disorders, leading to loss of sleep for those who suffer from it and for their 
families. Moreover, on the next day they also cause lack of concentration due to drowsiness. 
 
Mortality and Morbidity 
Chronic suffering rather than mortality is characteristic for most skin diseases. Nevertheless, there are 
exceptions, e.g. once melanoma has spread beyond the regional lymph nodes or into the bloodstream, 
the outlook is very poor. Melanoma kills a disproportionate number of young economically active people 
when compared to other cancers (melanoma comprises 1-2% of all cancer-related fatalities). Several 
other less common skin cancers such as Merkel cell tumours, malignant fibrous histiocytomas, mycosis 
fungoides, other lymphomas, angiosarcomas and Kaposi sarcoma are similarly aggressive or particularly 
difficult to treat. A wide range of multisystem dermatological diseases are associated with reduced life 
expectancy: collagen vascular diseases, acquired blistering diseases and genetic diseases such as 
xeroderma pigmentosum, epidermolysis bullosa and many others. Rare skin diseases such as blistering 
drug reactions can result in a person losing almost their entire skin - as in a severe burn. In the absence 
of a correctly functioning skin, temperature regulation, salt and water balance and defense against 
infections are largely impaired. 
These types of skin conditions are associated to a mortality of around 30%. 
 
Profound psychological effects 
In addition to physical symptoms, perhaps the most significant way in which skin disease affects people 
is the effect it has on personal psychological well-being (Ryan, 1991). Disfiguring skin disease on visible 
sites such as the face (e.g. acne) can result in loss of self-esteem, depression and poorer job prospects. 
Indeed, the quality of life scores for people with skin disease are often worse than those of people with 
more traditional “medical” disorders such as angina and hypertension.  

 
High economic costs 
Although skin disease is rarely life threatening, the moderate morbidity and its high prevalence place skin 
disease among the top four chronic diseases when entire communities are considered. Various studies 
have assessed the economic impact of specific skin diseases and these have shown that direct costs are 
as high as for many other diseases, with much of that cost being borne by patients as well as society. 
Small changes in the way this balance functions can have a profound effect on a country’s health care 
budget because skin disease affects so many people (Verboom et al, 2002; Williams, 1997). Other costs 
such as unemployment and losing an economically viable sector of the country’s workforce are also 
important. Indirect costs e.g. the adverse effects on the quality of life and the opportunity costs due to 
time lost for daily topical therapy and skin care in many skin diseases also need to be considered within 
the framework of economic evaluations. 
 

 
5.11.5. Control tools and policies 

 
Prevention of skin disease is still at an early stage, even though the knowledge to develop some more 
effective preventative strategies is already available. Thus, measures aiming at changing the public’s 
behaviour to avoid excessive sun exposure, to recognise the visible signs of melanoma and to seek 
advice at an early stage could already have a more substantial impact on this devastating disease. Other 
studies in Europe suggested that at least one third of children born from parents with an allergic disease 
can be prevented from developing atopic eczema through a range of measures intended at reducing 
allergic factors before or around birth (Mar and Marks, 2000).  
Between the Third Ministerial Conference on Environment and Health in London 1999 and the Fourth 
Conference, held in Budapest in 2004, the WHO Regional Office for Europe traced the path for a public 
health policy response to reduce the burden of environment-related disease on children. The children’s 
environment and health action plan for Europe (CEHAPE) has set out measures aimed at various sectors 
to decrease environmental exposures and give priority to preventing atopic dermatitis and many other 
diseases such as asthma, neurodevelopmental disorders and birth defects, water- and food-related 
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diseases, and injuries. Based on evidence on the whole WHO European Region, CEHAPE provides a 
framework in which Member States can develop national plans and policies adapted to their needs. This 
will contain tools for monitoring and implementation, core and extended sets of indicators and case 
studies, including examples of good practice and ways to increase access to environmental health 
information and education.  
Also relevant in this context is the Environmental and Health Plan of the European Commission that puts 
a lot of emphasis on children. 
 
Better labeling of cosmetic ingredients along with legislation to reduce harmful exposures, may play an 
important part in reducing contact dermatitis. In Denmark for instance, a legislation has been adopted to 
reduce nickel contact with the skin to reduce nickel dermatitis, which can affect up to 20% of young 
women. Infectious skin diseases, such as outbreaks of fungal infections of the scalp or head lice, are all 
preventable to some degree. 
 
European countries have for years now been actively included in the European Academy of Dermatology 
and Venereology prevention campaign against melanoma entitled Euromelanoma Day. Several countries 
in Europe have agreed to participate by holding a screening day.  
All of the participating centres in Europe will use the same questionnaires; all results will be collated and 
analyzed. The outcome of this initiative will be very interesting and even if only a small number of 
melanomas are picked up, the event should help us to further promote the general message of skin 
cancer prevention. 
Moreover, the European Commission has launched an information initiative to alert consumers to a new 
sunscreen labelling regime. Sunscreen products protect from UV radiation and can be effective in 
preventing sun-burn and skin cancer. Consumers should, therefore, use sunscreens and clearer labelling 
should help consumers to make informed choices. Through this information campaign, the Commission is 
also seeking to remind consumers that there are several reasons why sunscreen products should be only 
one out of a number of measures to protect from sunray UV radiation. 
 

 
5.11.6. Future developments 
 
What is clear from the analysis of the available data section is that: i) skin disease is very common ii) 
some skin diseases such as skin cancer are becoming more common; and iii) that future demand for skin 
services is likely to increase due to the growing consumer awareness and the society’s attitudes towards  
people with skin impairments (Williams, 1997). It is evident that skin diseases can profoundly influence 
the quality of life of affected people and that their economic consequences can also be high. Research 
into the causes of skin disease is still in its infancy, but there are already clear indications that some skin 
diseases can be prevented to some degree. There appear to be at least four major knowledge priority 
gaps to be filled in relation to the epidemiology of skin disease in Europe: 
The first gap is the complete absence of any comparative prevalence surveys of skin disease in general 
involving more than one country. Even though skin diseases have the advantage of being easily visible, 
such population-based surveys are difficult and costly to conduct. They nevertheless would provide an 
essential foundation of data on which to plan appropriate health services. 
The second gap could be filled by exploring the evidence of effectiveness for the various health care 
systems that currently operate within Europe. Such an evaluation should begin with the users’ 
perspective in mind. These studies could initially be observational studies based on data already collected 
within current systems and could, then, progress to more elaborate controlled intervention studies. 
The third priority is to invest in epidemiological research that seeks to find out the causes of skin diseases 
which could, in turn, improve treatment and lead to a more effective disease prevention. 
The fourth is to develop better links and coordination between epidemiology and laboratory research to 
ensure that laboratory research priorities are more guided by important clinical questions. 
In conclusion, urgent research into the prevalence, incidence and cost of skin diseases is required in 
order to formulate more effective public health strategies to respond to the impending crisis of the 
increased demand for services. 
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5.12. Liver cirrhosis 
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APC Annual percent change 
EU  European Union 
HBV  Hepatitis B virus 
HCV Hepatitis C virus 
ICD International Classification of Disease 
WHO  World Health Organization 
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5.12.1. Introduction  
 
In the late 1970s, the highest cirrhosis mortality rates (around 30-40/100,000 men and 10-16/100,000 
women) in Europe were observed in Austria, France, Italy and Portugal, whereas the lowest ones (below 
10/100,000 men and 5/100,000 women) were registered in the UK and Nordic countries (La Vecchia et 
al, 1994). Subsequently, mortality from cirrhosis tended to decline in Southern European countries, but 
to rise in Northern, and mostly in Central and Eastern Europe reaching rates over 58/100,000 men and 
22/100,000 women in Hungary in 1990 (Corrao et al, 1997; La Vecchia et al, 1994). A substantial 
increase in cirrhosis mortality over the last two decades has also been reported in the UK, mainly in 
Scotland (Leon and McCambridge, 2006).  
In order to monitor recent trends in Europe, we have systematically reviewed mortality from cirrhosis up 
to 2002,and quantified the changes in trends since 1970 (Kim et al, 2000; Bosetti et al, 2007). The 
patterns in mortality from cirrhosis are largely due to changes in the major recognized causes of this 
disease, i.e., hepatitis B and C virus (HBV and HCV) infection and alcohol drinking: the control of alcohol 
drinking is the most immediate instrument to obtain a favourable impact on cirrhosis. 
In relation to the important role of HBV and HCV in causing liver cirrhosis, this Chapter can be read in 
connection with the relevant Sections of Chapter 6. 
 

 

5.12.2. Data sources 
 
 
Official death certification numbers for cirrhosis over the period 1970-2002 were derived from the World 
Health Organization (WHO) database (WHO Statistical Information System, 2006b) for 28 European 
countries, plus separately England and Wales, and Scotland. European Union (EU) as a whole included 
the 27 countries as to January 2007. For Belgium, data were available only up to 1996, for Denmark up 
to 2001, and for Switzerland up to 1992. Data for Croatia were available only since 1985, for the Czech 
Republic since 1986, for Estonia since 1994, for Latvia since 1996, for Lithuania since 1993, for Slovakia 
since 1992 and for Slovenia since 1985. No data was available for Cyprus. 
During the calendar period considered, three different Revisions of the International Classification of 
Diseases (ICD) were used (WHO, 1967; WHO, 1977; WHO, 1992). Since no appreciable change was 
introduced in the coding procedures of deaths from cirrhosis during this period, classification of cirrhosis 
deaths was recoded, for all calendar periods and countries, according to the Tenth Revision of the ICD 
(WHO, 1992). 
Estimates of the resident populations, based on official censuses, were also obtained from the WHO 
database (WHO Statistical Information System, 2006b). From the matrices of the certified deaths and 
resident populations, age-specific rates for each five-year age group and calendar period were computed. 
Age-standardized rates per 100,000 population, at all ages and truncated at age 35 to 64 years, were 
computed using the direct method based on the world standard population (Doll and Smith, 1982). In a 
few countries, data were missing for one or more calendar years. No extrapolation was made for missing 
data. 
 
Joinpoint regression analysis was used to identify years where a significant change in the linear slope (on 
a log scale) of the temporal trend occurred (Chu et al, 1999; Kim et al, 2000). This analysis chooses the 
best fitting point(s) (called joinpoint(s)) at which the trend changes significantly. The analysis starts with 
the assumption of constant change in rate over time (i.e., no joinpoint, which is a straight line, on a log 
scale), and then tests whether one or more joinpoints (up to 3) are significant and must be added to the 
model. In the final model each joinpoint (if any) informs of a significant change in trend (including both 
changes in direction or in the rate of increase/decrease). The estimated annual percent change (APC) is 
then computed for each of the identified trends by fitting a regression line to the natural logarithm of the 
rates using calendar year as a regressor variable. In the graphs, lines are used to represent the predicted 
trend in the joinpoint analysis, and symbols to represent the observed rates. Joinpoint regression models 
are performed using the “Joinpoint” software from the Surveillance Research Program of the US National 
Cancer Institute (National Cancer Institute, 2005). 
Alcohol consumption data (litres of ethanol per year) for selected countries were derived from the WHO 
(WHO Statistical Information System, 2006a). 
 
 

 
 

5.12.3. Data description and analysis 
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Graphic representations of cirrhosis mortality for men and women since the 1970’s have been reported in 
Figures 5.12.1 (A and B) and 5.12.2 (A and B). 
 
Figure 5.12.1.a. Joinpoint analysis of cirrhosis mortality for men - 35-64 years of age in selected 
European countries, 1970-2002 
 
Figure 5.12.1.b. Joinpoint analysis of cirrhosis mortality for men all ages in selected European countries, 
1970-2002 
 
 
Figure 5.12.2.a. Joinpoint analysis of cirrhosis mortality for women - 35-64 years of age in selected 
European countries, 1970-2002. 
 
 
Figure 5.12.2.b. Joinpoint analysis of cirrhosis mortality for women all ages in selected European 
countries, 1970-2002. 
 
Table 5.12.1 gives the age-standardized death certification rates from cirrhosis in men at all ages and at 
35 to 64 years of age for various European countries in 1980-82, 1990-92, and 2000-02, plus the 
corresponding changes in percentage.  
 
Table 5.12.1. Age-adjusted (world population) mortality rates from cirrhosis per 100,000 men at all 
ages and at 35-64 years of age from various European countries in 1980-82, 1990-92 and 2000-02, and 
corresponding change in rates. 
 
For European men, the highest rates in the early 1980s were in Southern and Central Europe, i.e. 
Portugal (38.7/100,000), Italy (35.0), France (30.9), as well as in Austria (34.5) and Hungary (33.9), 
while the lowest ones were in the England and Wales (3.6/100,000), Ireland (3.4), Norway and the 
Netherlands (around 5.5). In the subsequent two decades, substantial declines in male cirrhosis mortality 
were observed in Southern Europe, and in the early 2000s France, Italy and Spain had rates between 12 
and 15/100,000, and Portugal of around 18/100,000. Similar declines were observed in Greece, Malta 
and Sweden, where rates were around 10-13/100,000 men in the early 1980s and around 5/100,000 in 
2000-02. Consequently, these countries had the lowest male cirrhosis mortality in 2000-02, together with 
the Netherlands and Norway, whose rates remained around 5/100,000 men throughout all the calendar 
period considered. The falls were smaller in Austria, Germany and the Czech Republic, whose rates 
declined from 27-34 in 1980-82 to 18-20/100,000 in 2000-02, and even smaller in Slovakia and 
Slovenia, whose rates in 2000-02 were 31-35/100,000 men. Eight European countries diverged from the 
favourable trends of cirrhosis mortality in European men: Denmark whose rates increased from 11.3 in 
1980-82 to 15/100,000 in 2000-2002, Finland from 7.4 to 13.6, Ireland from 3.4 to 4.8, England and 
Wales from 3.6 to 8.9, Scotland from 7.8 to 20.3, Bulgaria from 12.5 to 19.4, Poland from 13.0 to 15.9, 
and mainly Hungary, where mortality from cirrhosis rose from 33.9 in 1980-82 to 67.3 in 1990-92, and 
stabilized around 68 in the following decade. Consequently, in 2000-02 there was still an over ten-fold 
difference in mortality from cirrhosis in European men, although the pattern had totally changed as 
compared to only two decades earlier. The downward trends in several European countries in truncated 
rates (35-64 years of age) from cirrhosis in men were similar to those observed in overall rates. 
However, the rises were larger – at least in absolute terms – in some European countries, with truncated 
rates reaching 172.2/100,000 men in Hungary and 106.1 in Romania. Slovakia and Slovenia showed also 
extremely high mortality rates from cirrhosis in middle-aged men (around 75/100,000). 
Mortality rates from cirrhosis were lower in women from all countries (Table 5.12.2), but trends were 
similar to those of men, with substantial declines throughout Southern Europe. As in men, rises were 
observed in women from a few Nordic countries (Denmark and Finland), the UK, central and Eastern 
European countries (Bulgaria, Romania and particularly Hungary). In European women, the highest rates 
in 2000-02 were 22.6/100,000 in Romania, followed by Hungary with 20.9, and the lowest ones, below 
2/100,000, were in Greece and Malta. Taking into consideration truncated rates (35-64 years of age), in 
2000-02 the highest values for women were 53.9/100,000 in Hungary and 44.3 in Romania. Slovakia and 
Slovenia had also extremely high truncated mortality rates from cirrhosis (around 24-30/100,000).  
 
Table 5.12.2. Age-adjusted (world population) mortality rates from cirrhosis per 100,000 women at all 
ages and at 35-64 years of age from various European countries in 1980-82, 1990-92 and 2000-02, and 
corresponding change in rates. 
 
The main findings from joinpoint regression analysis of cirrhosis mortality rates over the 1970-2002 
period in selected European countries are given in Table 5.12.3 for men and in Table 5.12.4 for women. 
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Given the substantial variation in absolute values across countries, a limited number of different scales 
has been chosen. Thus, it is important to check the scale for each country before making an inference on 
trends. Joinpoint analysis indicates that the rates have been steadily declining in several Western and 
Southern European countries since the mid or late 1970s (APC between -5 and -1.5% in both sex in the 
last decade only). In contrast, rates have been rising in Eastern European countries (such as Bulgaria, 
Hungary, Poland and Romania) up to the mid 1990s. Subsequent declines have, however, been observed 
also in these countries in more recent years particularly in men, with an APC between -4 and -3%. In the 
UK and other Nordic countries, mortality from cirrhosis was still steadily rising, with an APC around +7% 
in men and +3% in women from England and Wales, around +9% in men and +7% in women from 
Scotland and around +9% in men and +4% in women from Ireland. 
 
Table 5.12.3. Joinpoint regression analysis for age-standardized cirrhosis mortality rates in men from 
selected EUGLOREH countries, 1970-2002 
 
Table 5.12.4. Joinpoint regression analysis for age-standardized cirrhosis mortality rates in women from 
selected EUGLOREH countries, 1970-2002. 
 
This updated analysis of mortality from cirrhosis shows a general favourable trend in several countries of 
southern Europe, with a history of high rates. Conversely, persisting upward trends up to the more recent 
calendar periods were observed in Ireland, the UK (mainly Scotland), and in a few countries from central 
and Eastern Europe (e.g., Hungary, Romania, Croazia, Slovakia), which in the early 2000s had extremely 
high cirrhosis mortality.  
Changes in trends over time cannot be attributed to changes in the ICD, since no meaningful changes 
were observed around the years when subsequent Revisions of the ICD were introduced. Some of the 
variation may, however, be due to changed validity of cirrhosis diagnosis and certification, which has 
been stigmatized and may consequently not be systematically reported in death certificates in several 
countries. Improvements in the management of cirrhosis – including endoscopic banding, drug treatment 
and transjugular intraheatic portosystemic stent shunt to prevent variceal bleeding, better control of liver 
functions and liver transplantation – may also have had some favourable impact on mortality from the 
disease in selected countries (de la Pena et al, 2005; Ioannou et al, 2003; Poynard et al, 1999; Sauer et 
al, 2002). However, the impact of these factors on national mortality rates is difficult to quantify and 
unlikely to be substantial. 
At least part of these changes may be due to the classification as deaths from cirrhosis of deaths from 
acute liver intoxication or failure (as well as from cardiovascular conditions) in subjects with cirrhotic 
liver; further attention to diagnosis and death certification validity from liver disease is therefore 
required. 
 
 

 

5.12.4. Risk factors 
 
The patterns in mortality from cirrhosis are largely due to changes in the two major recognized causes of 
this disease, i.e., hepatitis B and C virus (HBV and HCV) infection (see also Chapter 6) and alcohol 
drinking (Corrao and Aricò, 1998). 
 
In addition to its association with HBV and HCV (see Chapter 6), cirrhosis mortality trends and their 
variability across countries appear to be mainly related to short-term changes in the patterns of alcohol 
consumption in several countries. In most countries, changes in alcohol consumption were followed after 
a few years by comparable changes in cirrhosis mortality. Historically, short-term substantial variation in 
cirrhosis mortality following sudden changes in alcohol consumption have been described in Paris, France, 
during World War II, when both alcohol consumption and cirrhosis mortality declined substantially. Thus, 
earlier excess of cirrhosis mortality in countries of Southern Europe are consistent with the extremely 
high alcohol consumption in these countries between the 1950s and the 1970s (WHO Statistical 
Information System, 2006a), and the subsequent favourable trends followed the decline of alcohol 
consumption observed thereafter (Corrao et al, 1997; La Vecchia, 2001; Ramstedt, 2001). The 
exceedingly high rates in the countries of Central and Eastern Europe (Hungary, Romania, Slovakia, 
Slovenia, Croatia) can be related to the prevalence of hepatitis and the quantity of alcohol consumption, 
but also to the pattern of drinking (out of meal) and to the type of alcohol consumed. In these countries, 
in fact, a substantial proportion of alcohol derives from fruit (plums, peaches, apricots). Moreover, home-
made alcoholic beverages are widespread. There is, however, a lack of data about potentially hepato-
toxic chemicals in these alcoholic beverages. Investigations on potential changes in alcohol consumption 
in those centres are therefore required. Likewise, the marked rises in the mortality from cirrhosis in 
Ireland and the UK (particularly Scotland) over the last two decades – which remain in any case far from 
the level reached in central and Eastern European countries – are mainly due to recent rises in alcohol 
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consumption in these populations (Leon and McCambridge, 2006). Although there are suggestions that 
changes in the type of alcoholic beverages in these countries – with increasing consumption of spirits and 
wine – may have affected cirrhosis mortality, there is no doubt that total alcohol consumption is a major 
determinant of the increase of mortality from cirrhosis.  
 

 

5.12.5. Control tools and policies 
 
Primary prevention 
 
A policy for the avoidance of cirrhosis and other chronic liver diseases is based on the control of HBV 
vaccination (sse Chapter 6), control of HCV transmission (see Chapter 6) and of alcohol drinking.  
 
Thus, control of alcohol drinking is the most immediate instrument to obtain a favourable impact on 
cirrhosis (mortality), and should therefore be widely adopted in all European countries.  
See Chapter 8 for what concerns prevention of alcohol drinking . 
Universal vaccination against HBV and control of HCV infection will also have favourable impacts to 
control this cause of disease and death ( see also Chapter 6). 
 
There is inadequate information on the prevalence and trends of HBV and HCV in various populations; 
consequently, their contribution to cirrhosis mortality trends is difficult to quantify. However, at least part 
of the favourable trends observed in Southern European countries is due to the declined prevalence of 
HBV infection in younger generations. In fact, HBV serum markers have considerably declined since the 
late 1970s in Italy, as in several other developed areas of the world (D'Argenio et al, 1989; Shapiro and 
Margolis, 1990; Stroffolini, 2005). In the absence of a vaccine, the control of HCV has been later and less 
effective, but HCV prevalence has remained low in most of Northern and central Europe, ranging between 
1-2% in most Western European countries but up to 5-10% in Italy (Alter et al, 1999; Armstrong et al, 
2000; Negri et al, 2004; Shepard et al, 2005). 
 
 
 
Secondary prevention and European policies 
 
There is no clear secondary prevention for cirrhosis and no diagnostic test or screening program which 
can be recommended at population level to avoid cirrhosis. 
In subjects with cirrhosis, it is possible to reduce complications and related mortality through the 
reduction or avoidance of alcohol drinking. 
Control of alcohol drinking is also the key measure of secondary prevention of cirrhosis complication and 
death. This is of specific importance in areas of central, Eastern and Northern Europe, where cirrhosis 
incidence and mortality has been substantially rising over the last few decades. 
Since the rise of alcohol drinking in those countries is essentially related to a fall in the real cost of 
alcoholic beverages, fiscal policies to rise the price of alcohol should be adopted, together with adequate 
information and education policies in order to increase social acceptability of such measures. 

 
 
5.12.6. Future developments  
 
In most European countries, changes in alcohol drinking appear to well explain short-term changes in 
cirrhosis mortality at population level. Sudden variations in cirrhosis mortality are real and follow rapid 
changes in alcohol consumption in periods of political and socio-economic transformation.  
 
Over the last few years, a contribution towards treatment and prognosis of cirrhosis has been provided 
by the introduction of liver transplantation.  
 
The impact of the introduction of this procedure on cirrhosis mortality at national level in various 
European countries is however difficult to evaluate. In any case, it is likely to be modest to date due to its 
use mainly in very advanced and selected (i.e. comparatively younger) cases, the lack of population-
based data on long-term prognosis after liver transplantation and the fact that the procedure has been 
only recently introduced on an appreciable scale,. 
 
Furthermore,, in an appreciable – though again difficult to confidently quantify – proportion of cirrhosis 
cases, liver transplantation is performed after identification and diagnosis of liver cancer foci. Thus, at 
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least part of the favourable impact of transplantation on chronic liver disease would be attributed to liver 
cancer following cirrhosis, rather than to cirrhosis itself. 
 
A wider adoption of liver transplantation in the future is likely to increase its role in the treatment and 
prognosis of cirrhosis, but evaluation and quantification of any such role should be possible only in a few 
years time. Active monitoring of clinical practice in this field and, whenever possible, implementation of 
randomised trials, is advisable. (Schuppan D, Afdhal NH, 2008) 
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5.13. Overweight, obesity and other conditions 

related to an imbalanced nutrition 
  

 
Overweight, pre-obesity and obesity are associated with excessive food consumption and with the intake 
of excessive (as compared to physiological needs) energy-dense food (i.e. food containing large amounts 
of saturated fats and free sugars), often cheaper than good quality food. The prevalence of overweight 
and obesity is also growing rapidly in many European countries for both women and men. According to 
WHO estimates, excessive body weight derived from excessive food consumption and inadequate physical 
activity, is responsible for more than 1 million life-years of ill health every year in the WHO Europe 
region. 
 
Current EU environments favour overweight and obesity. There is an abundance of food in Europe that, 
while energy-rich, is often poor in nutrients. Food portion sizes are growing, though people with 
sedentary lifestyles actually need less energy. Social and economic pressures can mean that both work 
and leisure hours offer decreasing opportunities for physical activity. There are distinct differences in the 
Northern and Southern (Mediterranean) food cultures. Nevertheless, it has been seen across all Member 
States that it is the least educated who consume fewer vegetables and are on average shorter and more 
obese than the most educated, though the dimension of these differences can vary between men and 
women and in accordance with the drinking and diet culture (European Commission, 2003). 
 
Excess body weight associated with excess energy intake poses one of the most serious public health 
challenges for the 21st century in particular parts of the world, including the Member States of the 
European Union (EU) (Commission of the European Communities, 2005; WHO, 2000). A body mass index 
(BMI) above the optimum level of 21 kg/m2 is among the five global disease burden risk factors closely 
related to diet and physical activity; these are high blood pressure, high blood cholesterol level, high BMI, 
low fruit and vegetable intake and physical inactivity (James et al, 2004; WHO, 2002; WHO Regional 
Office for Europe, 2005).  
 
Lifestyle factors, including eating habits and levels of physical activity/inactivity are often adopted during 
the early years of life. Childhood obesity is an important predictor of obesity in adulthood (Branca et al, 
2007a; Branca et al, 2007b). The best time to address the problem is early in life. Moreover, a systematic 
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review shows that childhood obesity is strongly associated with risk factors for cardiovascular disease and 
diabetes, orthopaedic problems and mental disorders. A high BMI in adolescence predicts elevated adult 
mortality rates and cardiovascular disease, even if the excess body weight is lost. Many obesity-related 
health conditions once thought to be applicable only to adults are now being seen among children and 
with increasing frequency (Dietz, 1998). A true epidemic of overweight is progressing in the WHO 
European region (53, Member States) among children and adolescents. It is predicted that about 38% of 
school-age children will be overweight by 2010 and that more than a quarter of these children will be 
obese. 
 
Apart from the health consequences, overweight and obesity also impose an economic burden on society 
through increased medical costs to treat the diseases associated with it (direct costs); lost of productivity 
due to absenteeism and premature death (indirect costs); missed opportunities, psychological problems 
and poorer quality of life (intangible costs) (Branca et al, 2007a; Branca et al, 2007b). It is estimated 
that in the EU, obesity accounts for up to 7% of health care costs and this amount will further increase 
given the rising obesity trends (Commission of the European Communities, 2005). In 2002, the total 
direct and indirect annual costs of obesity in the EU15 (EU members before 2004) were estimated to be 
€32.8 billion per year (Fry and Finley, 2005). The WHO Regional Office for Europe prepared a compilation 
of direct cost studies worldwide including those carried out in the EU (Branca et al, 2007a; Branca et al, 
2007b): health expenditure per inhabitant attributable to obesity ranges between US$ 17 (Germany, 
2001) and US$ 202 (France, 1992). 
 
In spite of the excessive food consumptions occurring in very large population groups throughout Europe, 
some nutrients ( e.g. folate, calcium, iodine and iron and specific vitamins) are not ingested in sufficient 
quantities by specific population groups; this originates diseases such as neural defects, osteoporosis, 
goiter, anaemia and hypovitaminoses. The prevalence of these diseases is particularly significant in 
certain risk groups among elderly, children, pregnant and lactating women.  
 
The above-mentioned diseases are dealt with in Chapter 10.2.1.7 in view of the close connection of these 
diseases with excessive food intake and unbalanced nutrition.  
For the quoted references, see Chapter 10.2.1.7.  
 
 

 
5.14 Dental and oral diseases 

 

 
Acronyms 
 
CECDO Council of the European Chief Dental Officer 
DMFT Decayed, Missing, Filling Teeth 
EGOHID European Global Oral health Indicators Project 
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5.14.1 Introduction 
 
Oral disease such as dental caries, periodontal disease, tooth loss, oral mucosal lesions, oropharyngeal 
cancers and dental trauma are major public health problem. Dental caries, otherwise known as tooth 
decay, is one of the most prevalent chronic diseases of people worldwide; individuals are susceptible to 
this disease throughout their lifetime (Selwitz and Ismail, 2007). To avoid pain and discomfort, decayed 
primary teeth need to be restored, particularly molars in children aged 6 to 8 years. Retention of primary 
molars until they fall out normally – age 10 to 12 – allows adequate dental arch space for the eruption of 
succeeding permanent premolars, avoids the tipping forward of first permanent molars, and might 
possibly create serious orthodontic problems.  
 
Carious permanent teeth should be repaired promptly in order to keep fillings small and maintain as 
much natural tooth as possible. Often, fillings have to be replaced several times during life; each time, 
additional tooth structure has to be removed, thus weakening the tooth. Current research also indicates 
that children from low income households have higher caries rates and more unmet dental treatment 
needs than their higher income counterparts. A concern among public health policy makers is that some 
special groups are disadvantaged in terms of untreated disease and less desirable patterns of dental care. 
Information from the surveys on patterns of untreated dental care in Europe will assist in identifying 
disadvantaged groups and will contribute to oral health policy development. 
 
Periodontal diseases are usually seen as a multifactorial chronic inflammatory disease initially caused by 
bacterial infection with the destruction of the supporting tissue of the teeth. One consequence of 
periodontal diseases can be the loss of attachment. This manifestation of periodontal diseases is a major 
cause of tooth loss after the age of 40-45. Epidemiology has further enabled the distribution of 
periodontitis in various populations that still have to be assessed and whose risk factors are still to be 
identified. It has recently been suggested that untreated periodontal disease constitutes a risk for general 
well-being and health, especially with respect to cardiovascular and respiratory disorder, pre-term birth, 
and diabetes (Bourgeois and Baehni, 2003).  
 
Recently in Europe, the roles of oral health professionals are changing in a variety of ways. They include 
imbalances between supply and demand, the creation of new roles in response to changing patterns of 
disease and emerging technologies, changing professional expectations and changing public expectations. 
The need for workforce planning in the oral health sector may be considered as an acknowledgement of 
one aspect of market failure in the health sector, giving rise to the challenge of ensuring sufficient staff 
with appropriate skills to meet the needs of a labour intensive service with high social utility. The overall 
aim of workforce planning is the provision of an adequate number of personnel with appropriate 
competencies to meet the service needs of the population and ensure that personnel is available and 
distributed equitably and coherently between geographical regions, establishments, and levels of care. 
Thus, the importance of reframing regulatory systems to ensure that the health workforce of the future is 
prepared to meet the changes that must take place in health care delivery cannot be underestimated.  
 
Public policymakers have long recognized the need for programs to facilitate access to dental services for 
children and adults especially from low-income households. Despite the potential for improved oral health 
status, the level of untreated dental caries tends to vary in Europe on the basis of sociodemographic 
factors. 
 

 

5.14.2 Data sources 
 
 
Data were collected from national, regional or local oral health surveys or in specific communities 
including sample registration systems, surveillance systems, national survey data, and literature review. 
Major sources of information are the WHO Global Oral Data Bank (WHO, 2008), the CECDO Database 
(CECDO, 2008), ministries of health and scientific reports from population studies on oral health carried 
out in various countries. A total of more than 1,890 scientifically validated studies are contained in the 
WHO database but the fact that these surveys have more local or regional rather than national 
representativeness somewhat limits their impact. Oral health surveys were based on nationally 
representative samples. The data stored in the databank are updated regularly and the WHO GODB is 
currently linked with new information’s systems for surveillance of chronic disease and risk factors 
(Petersen et al, 2005). Few countries in Western Europe have established a data collection system at the 
national level: only United Kingdom has secular epidemiological data on the prevalence of caries in young 
children, adolescents and adults (Bourgeois, 2004). In Scandinavia, oral health information’s systems are 
an integral part of health services system. In Denmark, an advanced computer system has been 
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established for children whereas surveillance of the oral health of the adult population is based on 
integrated chronic questionnaire schemes. In France, Germany, Spain, a series of surveys have been 
conducted on random sample of children, adolescents, adults age group and elderly. The tradition of 
surveillance is less developed in southern and Eastern Europe but progress have been established 
recently in Hungary, Poland and Portugal. 
 
The indicators, issue from the EGOHID I project (www.egohid.eu), identified for this document are: 

a. Decay Experience in Permanent Molars in Children 

Mean number of decayed, missing and filled permanent molars present per children at 6 and 12 years of 
age. 
Numerator: Total number of decayed (specify diagnostic threshold), missing and filled permanent 
molars present per children at 6 and 12 years of age. 
Denominator: Total number of children at 6 and 12 years of age surveyed. 
 
b. Dental Contact within the Previous Twelve Months 
Proportion of population aged 2 and over who visited the dentist or dental clinic within the past year. 
Numerator: Number of subjects aged 2 and over who visited a dentist or dental clinic within the past 
years. 
Denominator: Total number of subjects aged 2 and over surveyed. 
The question to be asked should be: When did you last visit a dental professional about your teeth, 
dentures or gums? 
 
c. Periodontal Health Assessment 
Proportion of population in the age group 12, 15, 18 and 35-44 and 65-74 years in the four categories: 
healthy periodontium, gingivitis only, periodontal pockets of from 4mm - 6 mm, periodontal pockets of 6 
mm or deeper. 
Numerator: Number of individuals in the age group 12, 15, 18 and 35-74 years in each of the four 
categories. 
Denominator: Number of individuals in the age group 12, 15, 18 and 35-74 years examined. 
Only bleeding status is recommended at age 12 and 15. 
 
d. Edentulous Prevalence 
Proportion of adult population aged more than 35 years who have lost all their natural teeth. 
Numerator: Number of adults aged more than 35 years who have lost all their natural teeth. 
Denominator: Number of adults surveyed. 
 
e. Dentists and Other Oral Care Clinical Providers 
The number and rates (per 100,000 population) of active dentists, dental hygienists, oral health 
therapists and clinical dental technicians. 
Numerator: Number of active dentists and other oral care clinical providers per 100,000 population. 
Denominator: Mid-year population. 
 
Methods 
The international epidemiological monitoring of oral health is a relatively recent initiative. Many countries 
traditionally recorded the number and type de services provided i.e. the number of teeth extracted and 
number of filled of dental fillings, but not the outcomes, i.e. whether interventions contributed to health 
or not. Some western European countries have established outcome-oriented information’s systems, but 
neglected the processes. The development of more comprehensive data systems for improving the 
quality of oral health care and systems is encouraged. 
Comparisons of the global frequency and distribution of dental caries are complicated by diagnostic 
criteria that differ from study to study, but a fall in the prevalence and severity of caries in permanent 
teeth has been seen in many developed countries over recent decades. Also, the rate of progression of 
the disease slows down with increased age. The disease is mainly found in specific teeth and tooth types 
in both primary and permanent teeth. 
 
European Union has not been in a position to estimate the impact and burden of periodontal diseases and 
its determinants and risk factors on the morbidity rates and quality of life of the population. The 
prevalence of moderate to severe attachment loss in the general population remains unclear in many 
countries. The major reason is that the description of periodontal condition is difficult, due to the scarcity 
of data from national studies based on a representative sample of the population of the country. In 
addition, the variation in methodological aspects of epidemiological studies markedly limits comparisons 
between countries and regions. There is therefore a need to address this deficiency. Surveillance of 
periodontal diseases condition should encourage dental professionals, consumers, private and public 
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health care financing agencies, and decision-makers authorities to adopt an evidence-based approach to 
periodontal services, in order to rationally control costs, help assure quality and favourable outcomes, 
and extend more affordable dental care to a wider public. 
 
The WHO data bank is based on specific methods that are recommended in oral health epidemiology, 
themselves resulting from basic epidemiological methods. It seems that synthesis international articles 
i.e. Pubmed databases are the main sources used to proceed to a state analysis of trends. A critical 
analysis of the methodological criteria used published for the oral health period 1986-1996 underlined 
weaknesses in the evaluation of oral health trends: weaknesses in terms of methodology, quality control, 
and presentation of results. The interpretation and conclusions in public oral health are therefore limited. 
New and complementary trends should be recommended so as to improve the production of higher 
quality information in oral health epidemiology.  
 
The expansion of oral epidemiology during the 1970s overcame the obvious shortcomings in terms of 
knowledge about the oral health status of populations even though developed actions mainly targeted 
school children. Collected data favoured cross-section studies with no repetitive character since their aim 
was not to target the cohorts. At this stage of the produced information analysis, research and 
development perspectives should focus on the setting up of a health monitoring and recording system 
and furthermore, on respecting the rules of results dissemination that should lie within a benchmark 
methodological framework. 
 
 

 
 

5.14.3 Data description and analysis 
 
Dental caries 
 
In a European perspective, the variability of the extent of tooth decay observed in the 1970s has greatly 
declined. At least in countries within the Union, tooth decay status greatly improved in the recent past. 
An analysis of the literature on this subject states that: between 1970 and 2000 improvement among 
children rose from 50 to 80%. Similarly, most cavities were treated. These are predominantly cases of 
quality dental care, meaning more fillings and fewer extractions. An even more remarkable fact is that 
the state of dental health among European populations, including adults, appears to have been 
« internationalised». All countries within the Union are currently converging on a serious decay threshold 
at age 12, varying around 1-1.5 score of decay severity (DMFT). (Table 5.14.1). For instance, the actual 
level of dental caries in Portuguese children seems to be relatively low and now similar to what has been 
observed recently for countries with advanced public oral health care programmes for children. For 12-
year-olds the United Kingdom has reported the mean caries experience at 1.1 DMFT, France at 1.1, 
whilethe corresponding figure for Denmark is 1.0 DMF-T. 
 
Table 5.14.1. Dental Health in 12 year-old children in selected EUGLOREH countries 
 
Such a positive trend of lower dental caries experience in children is shown also for certain Eastern 
European countries where school oral health programmes were established and maintained until recently 
This is the case for instance for Slovenia and Hungary. However, the general pattern is that the 
prevalence rate of dental caries in children has remained high in most of Central and Eastern Europe but, 
equally important, the decayed element of the index is also high in children. This shows that significant 
proportions of children are in need of dental care. In adults, the data underlined the global amelioration 
of the oral health status in the last 20 years.  
 
Despite the widespread decline in caries prevalence and severity in permanent teeth in high-income 
countries over the past few decades, disparities remain and many children and adults still develop caries. 
The rate of progression of the disease slows down with increased age. The disease is mainly found in 
specific teeth and tooth types in both primary and permanent teeth. In some countries, the positive trend 
in caries decline could deter action to further improve oral health or sustain achievements. It might also 
lead to the belief that the caries problems no longer exists at least in developed countries, resulting in 
precious resources currently available for caries prevention being diverted to other areas. However, it 
must be stressed that dental caries, as a disease, has not been not eradicated but only controlled to a 
certain extent. 
 
Despite the great achievements of oral health in European countries in the last 20 yrs, an unsolved and 
ongoing problem still remains. Minorities and deprived groups in many European countries have a high 
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level of untreated diseases. Oral health is characterized by social inequalities in the face of disease and 
patient management. In France, 40% of 12-year olds have no caries experience; most other children fall 
in the range of 1 to 4 DMFT teeth. In contrast, 10.8% of all children have a dental caries experience 
greater than 4 teeth. In the trend observed in European countries with good demography, 30% of the 
children have about 80% of decayed teeth, and 25% of the children have about 65% of DMF teeth, 10% 
of the children have about 40% of DMF teeth. Current researches indicate that children from low income 
households have higher caries rates and more unmet dental treatment needs than their higher income 
counterparts.  
 
Despite the widespread decline in caries prevalence and severity in permanent teeth in high-income 
countries over the past few decades, disparities remain and adults still develop caries. Dental caries is 
increasing in frequency among elderly people and elsewhere as more people are retaining more teeth 
throughout their lifespan. Older adults might have similar or higher levels of new caries formation than 
children. Studies show that nursing home residents are more likely to have root caries than elderly 
people who live in their own homes. Other population groups at high risk for dental caries include people 
living in poverty; people with poor education or low socioeconomic status; ethnic minority groups; 
individuals with developmental disabilities; recent immigrants; elderly people who are frail; and people 
with several risky lifestyle factors. Only adults aged 65-74 present significant differences for what 
concerns the rate of tooth loss in Europe (Figure 5.14.1). Edentulous prevalence differs significantly 
within European countries (12.8% in Italy, 16.3% in France, 58% in United Kingdom, 65.4% in 
Netherlands). These differences are related to sanitary conditions and historical cultural customs, but 
should rapidly disappear in the future. 
 
 
Figure 5.14.1. Edentulous people aged 65 in selected EUGLOREH countries 
 
The effect of dental caries on the overall quality of health and wellbeing has not been studied well . This 
disease and its sequelae can cause significant pain and are expensive to treat. The burden of dental 
caries lasts a lifetime because once the tooth structure is destroyed it will usually need restoration and 
additional maintenance throughout life. As retention of teeth in populations in Europe increases, dental 
caries has become a burden for ageing adults. In Canada, Locker reported that one third of adults aged 
50 or older reported problems with eating, communication, and social interaction, while 18·7% worried a 
great deal about their oral health. Almost a third were dissatisfied with some aspect of their oral health 
status. Adults in France also reported high needs for dental care. Physical functioning together with social 
functioning is one of the dimensions of oral health related quality of life. Dissatisfaction with the ability to 
chew (subjective measure) and difficulty to chew hard foods (objective measure) have been found to be 
strongly related to socio-economic level, low income being a strong predictor of dissatisfaction with oral 
functioning measure. Studies have also shown that large proportions of adults wearing dentures – 
ranging from 25% to 70% across the seven countries of the WHO International Collaborative II studies – 
experience difficulty in eating and speaking clearly because of their denture. Difficulty in chewing can 
lead to nutritional problems and affect general health; this is particularly true with the older population 
groups. It can also profoundly affect one’s social life, make people avoid getting together around meals, 
an important component of social behaviour in the ageing population. Measures of oral pain and oral 
functional limitation were more strongly predictive of oral disadvantage than disease and tissue damage 
antecedents. Surveillance of oral disadvantage due to functional limitation has implications regarding the 
use of oral disadvantage to assess the long-term effectiveness of dental care. 
 
Therefore, the « traditional» preventive methods emphasized in most cases limitations among population 
groups with a high risk of tooth decay. These populations at high risk for tooth decay -perhaps not their 
only risk factor - remain on dental health charts recorded in the years 1965, the same populations for 
whom treatment is apparently difficult to come by. The failure of prevention is also the failure of the 
dental health care system. It is therefore necessary to identify alternative approaches if we wish to make 
progress. Getting rid of inequalities for minorities and deprived people should be the primary purpose of 
the health system, whence the suggestion of innovative, integrated approaches. 
 
Periodontal diseases 
 
Gingival bleeding is highly prevalent among adult populations in all regions of Europe; advanced disease 
with deep periodontal pockets (6 mm or more) affects 10% to 15% of adults (Figure 5.14.2). According 
to the results of recent epidemiologic surveys in industrialized countries, gingivitis affects most 
adolescents and 40 to 50% of adults. Surveys also show that early-onset periodontitis are rare. Moderate 
periodontitis affects the majority of the adult population but the severe generalized form of periodontitis 
is clustered in only 5% to 10% of any population.  
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The majority of the young adult population adults in Western countries have few periodontal problems. In 
older adults moderate periodontitis affects a large proportion but the extent of the disease is very limited. 
Severe periodontal destruction is clustered in only 5% to 10% of the adult population. In the 35 to 44 
years old group, the prevalence of deep pockets is lower in populations of OECD countries with 2% to 
28% when compared to the Eastern European countries where 2% to 40% of the population is affected. 
Prevalence of deep pockets (> 5 mm) is low (10.21%); this underlines that periodontal pockets, is an 
uncommon condition in France (2003). Most localized forms were slight (96%), well ahead of the 
moderate (3%), cases. Severe forms were marginal in this regard (1%). The distribution of generalized 
forms was even more: 78% slight, 18% moderate and 4% severe. 
 
Figure 5.14.2. Adults aged 35-44 with Severe Periodontal Health Assessment (Pocket >6mm) in 
selected EUGLOREH countries 
 
Untreated, severe periodontal disease is a potential risk for general health and well-being, and has been 
implicated as a co-factor in the progression of diabetes, some cardiovascular diseases and the risk of 
premature birth. Periodontal health disparities are associated with the burden of these diseases and 
disorders, falling disproportionately upon adults from particular underrepresented minorities, and lower 
socioeconomic classes. It is therefore essential to detect from the point of view of oral health planning, 
the percentage of these people in the population as a whole. Proper diagnosis and risk assessment are 
prerequisites for prevention. Knowledge of periodontal health assessment is an essential element for 
decision-making and would reduce the cost of care for periodontal disease and shift more professional 
time and health care funds to patients who need more intensive and frequent professional management 
due to severe periodontal destruction. In its severe form, periodontal disease could affect 10% of all 
European adults in a few places. 
 
Dental erosion 
 
Evidence has been collected that dental erosion, i.e. the loss of tooth enamel caused by acid attack, is 
currently increasing among young people. The prevalence measure in a random sample of 1379 12-year 
old children in Leicestershire and Rutland (United Kingdom) was about 60% (Dugmore and Rock, 2004a). 
In the same study the authors found significant positive associations of dental erosion with decay 
experience and drinking fruit juice and carbonated drinks (Dugmore and Rock, 2004b). Dental erosion 
showed a higher than average prevalence in ethnic minorities. 
 
Economic impact 
 
Because of the economic and political changes in Eastern Europe, oral health systems are now in 
transition. Prior to 1989, oral health care for children was provided by public health services and most 
countries of the region had established school dental services. Since 1989, privatization and 
decentralization of oral health services has been taking place and most public health programmes have 
been brought to a halt. This change in the systems has had a negative impact on utilization of oral health 
services. Figure 5.14.3 illustrates the difference in dental visit frequency of children across Europe. In 
Portugal, toothbrushing twice a day was reported for 31% of 6-year-olds and 55.6% of 12-year-olds; 
17.8% of children aged 6 had seen a dentist during the past year and this was found to be 58.3% at the 
age of12. 
 
Figure 5.14.3. Children aged 12 with a dental contact within the previous twelve months  
 
In Eastern Europe, many children attend the dentist with dental emergencies (pain/problems) rather than 
for preventive reasons. Recent surveys carried out in Eastern Europe revealed that the dental self-care 
capacity of schoolchildren needs to be improved. For example, studies in Poland showed that only 64% of 
schoolchildren brushed their teeth at least twice a day. 
 
Serious disparities exist in the access to oral health care across Europe, especially for low income 
populations. Poor children are more than twice as likely as their peers to have dental decay and their 
disease is more likely to go untreated. Low-income people often have difficulty in finding a dental 
provider who will treat them, even if they have insurance coverage or qualify for the oral health 
insurance program. Residents of institutions face several barriers for obtaining needed dental services. 
Several national surveys show that the proportion of the population that annually makes at least one 
dental visit and the average number of visits made that vary significantly depending on age, race, dental 
status, level of education and family income.  
 
The oral health care system in Europe, which represents 4-8% of the total health expenses, has an 
economic significance, thus the industrialized countries’ clear policy, despite the disparities observed in 
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health care expenses. 245 169 dentists, 13 295 dental hygienists work in 1998 the European Union and 
EEA. The dental profession has an impact on employment in advanced health care. Dental expenditures 
represent 3.8 to 8% of all health care expenditures. For the eight OCDE countries used in this example, 
average expenditures for dental care per individual increased by 1.5 between 1990 and 2000, with 
variable differences according to the country (Widström  and Eaton, 2004). 
In 2000, expenditures for dental care represented an average of 0.5% of the GDP, or approximately 
1/17th of overall health care expenditures. Germany spent proportionally the most for its oral health: 
0.8% of the GDP. France falls in the middle with 9.3% of the GDP devoted to health care and 0.5% 
reserved for dental care. Finland (0.4%) and the Netherlands (0.3%) have the smallest expenditures.  

 
 
5.14.4. Risk factors 
 
The caries decline observed in many developed countries was the result of a number of public health 
measures, associated to the different living conditions, lifestyles and improved self-care practices. Market 
globalization within Europe has a significant impact on dietary excess leading to chronic diseases such as 
obesity, diabetes, cardiovascular diseases, cancer, osteoporosis and oral diseases. Oral health is an 
integral part of systemic and nutritional health. Oral health and nutrition have a synergistic relationship. 
Dental diseases related to diet include dental caries, developmental defects of enamel, dental erosion and 
periodontal disease. Children and adolescents can benefit from diet analysis and modification. Diet 
analysis, along with professionally determined recommendations for maximal general and dental health, 
may be a part of an adolescent’s dental health management. Nutrition education by dental professionals 
must address dietary risk factors associated with oral disease. The effects of nutritional changes 
demonstrate how common risks influence public health, including oral hygiene. The public health 
community involved with oral health should gain an understanding of the health effects of these complex 
developments in order to prevent or control oral diseases 
 
Currently available evidence shows that important risk factors for periodontal disease relate to poor oral 
hygiene, tobacco use, excessive alcohol consumption, stress, and diabetes mellitus. The focus of recent 
studies in periodontics is on systemic connections between untreated periodontal disease and other 
health problems, including heart disease, stroke, obstructive pulmonary disease and diabetes. It has 
already been shown time ago that some of these conditions (especially diabetes) worsen the periodontal 
status of patients already affected by periodontitis and make them 2-5 times more susceptible to develop 
severe periodontal disease. 
 

 
 
5.14.5. Control tools and policies 

 
Primary prevention 

 
For the control of smoking see Chapter 8; for the control of excessive alcohol consumption see Chapter 8 
; and for diabetes mellitus see Chapter 5.4. 
It is possible to develop public knowledge and practices on health promotion and prevention by 
implementing community health programmes. Even if the most common oral diseases are preventable, a 
large proportion of the community still lacks sound information or does not benefit from appropriate oral 
health promoting actions. Informing mothers on the benefits of appropriate promoting of oral health 
behaviours can significantly improve their confidence in managing the oral health of their children. 
Schools provide an ideal setting for promoting oral health. The school years are an influential stage in 
people’s life for the development of a lifelong oral health related behaviour as well as beliefs and 
attitudes. Schools are also the only places where economically and socially disadvantaged children, who 
are at risk, can access oral health services. Although meticulous oral hygiene and appropriate dietary 
practices contribute to caries prevention and control, the most effective approaches include fluoride use. 
 

Secondary prevention 

 
Special attention should be given to the systematic integration of oral health indicators in any health 
surveillance system so that trends and changes in life-style and quality of life behaviour in relation to oral 
health can be monitored effectively. If there is a general move of health strategies towards health 
promotion and prevention, consideration should nevertheless be given to the fact that the situation varies 
considerably from country to country. There will be situations for example, where the information priority 
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will be given to the organisation or the reorganisation of the health system for a better quality of care. 
Clearly health priorities are considerably variable in time and from country to country. 
Numerous projects have been proposed by different teams from European countries within the framework 
of the Community Action Programme in the area of health surveillance. The European Commission Health 
Monitoring Programme has as its main objectives to monitor the trends in the European community, 
evaluate community programmes and actions, as well as provide Member States with appropriate health 
information to make international comparisons and support their national health policies. The 
development of national and international health surveillance systems has resulted in a deluge of 
indicators overwhelming health services personnel in charge of epidemiological surveillance and 
evaluation of care programmes. The oral health sector is no exception. 
Within a context of a profusion of health indicators, operating a selection is not an easy task. The need 
for the necessary integration of the oral health sector within the national and European health 
information systems is an added challenge, considering that this should be done at all levels of the 
reference system. A challenge that this European public health project will contribute to meet with 
practical and decisive recommendations. In recent years, the European Commission has supported the 
development of a set of European Global Oral Health Indicators (www. egohid.eu). The objectives of this 
international project are to help to identify basic oral health indicators for a European surveillance system 
and to make recommendations for improving health system information performance through the 
establishment of the major indicators of reference. A core group of oral health indicators is being 
designed for integration into national health systems. The indicators will focus in particular on health 
status, morbidity and oral function, behavioural determinants, oral health delivery models and outcomes, 
and oral health related quality of life. 
 
Oral health systems play an important role in establishing optimum oral health by integrating oral health 
promotion and oral disease prevention into oral health services. Interdisciplinary and inter-sectoral 
approaches to the promotion of oral health have the potential for reorienting oral health services towards 
primary oral health care and services that may better diminish oral disease burdens (Petersen et al, 
2005). Increasingly European Member States or regions within Members States have formulated health 
priority areas or targets for health policies. There is a noticeable trend to broaden the spectrum of health 
objectives moving from simple morbidity measurements, or prevalence of specific diseases to objectives 
expressed in terms of quality of life improvements, reduction of health inequalities with reference to 
social policies enabling goals. For example, health promotion and prevention tend to focus on specific 
population groups according to specific life-styles – i.e. children or elderly people; goals are formulated 
for quality of care and access to care, or in terms of social life involvement of entire groups of population 
such as the ageing population. For the oral health sector, this evolution implies a broader concept of the 
role of oral health professions and their contribution to general health.  
Public policymakers have long recognized the need for programs to facilitate access to dental services for 
children and adults especially from low-income households. Despite the potential for improved oral health 
status, the level of untreated dental caries tends to vary in Europe on the basis of sociodemographic 
factors. A concern among public health policy makers is that some special groups are disadvantaged in 
terms of untreated disease and less desirable patterns of dental care. Information from the surveys on 
patterns of untreated dental care in Europe will assist in identifying disadvantaged groups, and will 
contribute to oral health policy development. Countries of the European Union have undertaken a number 
of strategies to address access problems, such as providing incentives to dentists to serve people 
enrolled in primary oral care services, expanding the scope of practice for dental hygienists and other 
providers, and supporting education and prevention activities. Primary care services need to be 
accessible to all, including those with mobility, sensory or mental impairments. Surveillance to evaluate 
best practices for expanding oral health service care services for vulnerable and underserved populations 
is necessary to provide those populations with access to necessary preventive and restorative primary 
oral health care. 
 
The burden of oral disease is particularly high among older people affecting their quality life (Petersen 
and Yamamoto, 2005). An EU oral health strategy must take full account of the changing demography of 
the European population. The challenges which may result from a constantly ageing population require 
the development of sustainable measures, e.g. through innovative projects and cross-sectoral work both 
at EU and at national level. The strategy is to promote oral health among older people, aiming at 
improving oral health, general health and well-being into old age through a life-long perspective in health 
promotion, integrated disease prevention, and emphasis on age-friendly primary health care. 

 
 

5.14.6. Policies 
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At the 60th World Health Assembly, which took place in May 2007, Member States of the World Health 
Organisation (WHO) adopted an action plan for oral health (WHO, 2007). The adoption of this action plan 
gives a clear sign to the international health community that oral health shall no longer be neglected. It is 
also a commitment at global level to improve oral health worldwide. The action plan is an important 
advocacy tool for countries in the European Union (EU). It recognises oral health as a significant public 
health problem that requires the sharing of responsibilities among Member States. It offers an 
opportunity to strengthen cooperation within the EU and move towards a collaborative approach to 
health. The action plan highlights the need to integrate oral health into public health policies, ensure 
information surveillance and knowledge transfer across borders, coordinate human resources and 
workforce planning and integrated approaches to oral health promotion. 
 
Although carious lesions affect a relatively small portion of the population in some European countries, in 
others prevalence is still substantial. It is necessary to sustain the effort which has led to good progress 
over the past 20 years with improving oral health in some parts of Europe and to extend and build on this 
progress to reduce the prevalence and severity of dental caries in those countries and subsets of 
populations who still suffer a burden from this preventable disease. At the same time, the issues 
associated with managing the problems of contracting most appropriately with dental health care 
professionals and limiting treatment costs have also to be taken into account. Children are part of the 
most vulnerable groups affected and within this age group further difficulties arise for those affected by 
specific systemic conditions, those with developmental disturbances of tooth structure, the socio-
economically deprived and the handicapped. It is, therefore, necessary to make preventive efforts on 
these special groups of populations. This will optimize the cost-effectiveness ratio of the health 
programmes implemented within the framework of a policy aiming at reducing inequalities in health. 
However, surveillance programmes are somewhat lacking in Europe, thus complicating the identification 
of these groups and the decision making process. 
 

 

5.14.7. Future developments 
 
Access to oral health services is limited by factors such as the availability of providers. However, people 
without health insurance, ageing people, deprived communities are not only less likely to receive health 
coverage but also less likely to get the necessary dental care. More directed efforts are needed to assure 
adequate oral health care for indigent, institutionalized and homebound older adults. Some efforts have 
been made to accommodate the service delivery system to the needs of older adults, but more consistent 
attention needs to be given to reaching out and meeting. The overall quality of life of any individual 
particularly an older one, can be enhanced through oral diseases prevention and health promotion. In 
oral health, an important cornerstone for maintaining a healthy smile is to replace missing teeth. 
Prosthetic treatment is not uniquely limited to technical aspects. Indeed, it includes multidimensional 
aspects of patient perceived needs, desires and expectations. A surveillance system based on a 
sociodental approach to help determine patient’s needs in order to assure safe and effective practice in 
dentistry and treatment decision making is absolutely necessary. 
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5.15. RARE DISEASES 

  
 
Acronyms 
 
AFM Association Française contre les Myopathies 
COMP Committee of Orphan Medicinal Products 
EMEA European Medicines Evaluation Agency 
ERCN European Reference Centres Network 
MIM Mendelian Inheritance in Man 
MS Member States 
NORD National Organization of Rare Disorders 
OD Orphan Drugs 
RD Rare Diseases 

 
 
5.15.1. Introduction 
 
The concept of “rare disease” (RD) emerged more clearly in 1978 with the publication of an article 
(Holzman, 1978) stating that all rare diseases have common problems: a problem of recognition and a 
problem of management as their knowledge is very limited and there is little clinical research in the field. 
More recently, the public health dimension of rare diseases was recognised by the European Commission 
as well as by several countries; thus ,specific action plans were developed.  
There is no unique definition of when a disease becomes “rare”. Such a definition depends on the reason 
for asking the question. There is a clear answer when considering the prevalence of the disease as a 
potential market size for drug development. In this case, rarity is defined as the threshold under which 
the cost of developing a drug will not be counterbalanced by the future profits, due to the small number 
of affected patients. Different regions of the world have defined this prevalence threshold as around 1 in 
2,000 (precisely 1 in 2,000 in Europe). 
For the organisation of health care services, a condition is considered “rare” when the health 
professionals have not been trained to identify it, when they have not heard of it or when the knowledge 
about such a condition is not available from commonly used sources of information. The threshold for this 
is probably around 1 in 5 000 or 1 in 10 000  
( http://ec.europa.eu/health/ph_threats/non_com/rare_8_en.htm). 
From a public health perspective, the rarity starts when there is no specific code for a disease in 
International classification systems, and, as a consequence, when it is not possible to collate data. The 
threshold for that is probably around 1 in 1 000. 
 
Therefore, although it is difficult to develop a public health policy specific for each rare disease, it is 
possible - and necessary - to have a global rather than a piecemeal approach in the areas of scientific 
and biomedical research, drug research and development, industry policy, information and training, social 
benefits, hospitalisation and outpatient care. 
 
Most rare diseases are life-threatening and chronically debilitating conditions, and the vast majority of 
them are genetically determined (van Weely and Leufkens, 2004; Wastfelt et al, 2004). Among the most 
common ones there are: Sclerodermia, Charcot-Marie-Tooth disease, Marfan syndrome, Retinitis 
Pigmentosa, Neurofibromatosis, Turner syndrome, Hemophilias, Sickle cell disease, Cystic fibrosis and 
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Duchenne Muscular Dystrophy. Some other very rare diseases are known to the general public despite 
their rarity, such as Huntington disease and Creutzfeld Jacob disease. 
Ensuring equity is not the only reason for considering RD from a public health perspective. RD are also a 
true public health issue through their contribution to morbidity and mortality, although solid data are very 
much lacking (See: http://ec.europa.eu/health/ph_threats/non_com/rare_diseases_en.htm). 
 
Depending on the definition, it is estimated that there are between 5 000 and 8 000 distinct rare 
diseases, affecting maybe around 3% of the population in total - in other words, around 13.5 million 
people in the European Union. Therefore, although the impact of each rare disease is limited, rare 
diseases collectively are a true challenge for public health authorities (Eurordis, 2005). 
 

 

5.15.2. Data sources 
 
As regards the list of RD, two main databases are listing thousands of rare diseases: OMIM and 
Orphanet, plus a third database called NORD. 
OMIM is the Online version of the Mendelian Inheritance in Man. It is a comprehensive knowledge base of 
human genes and genetic disorders. It consists of full-text overviews of phenotypes which started to be 
written in the early 1960s on the basis of published articles (McKusick, 2007). OMIM lists 5,760 genetic 
diseases which are rare. The definition of what is a disease in OMIM is very much linked to the level of 
knowledge about its genetic origin. When the genes behind phenotypes are not yet identified, the 
phenotype is the basis for the disease definition. When genes are discovered first, the condition may be 
split in several genetic diseases.  
 
Orphanet is a database of rare diseases which was established in 1997. It contains a list of over 5 000 RD 
and provides textual information on 2 100 of them. The RD included in Orphanet are not exclusively 
genetic diseases as for OMIM, but also infectious RD, rare intoxications, auto-immune diseases, and RD 
of unknown aetiology (Orphanet, 2005). The definition of what is a disease is based on the phenotypic 
uniqueness, no matter the number of genes at the origin of the disease. 
 
A third database of RD which is available is maintained by a patients’ umbrella organization: NORD, 
standing  for National Organization of Rare Disorders (NORD database, 2007). The number of RD for 
which information is provided is 1,150. 
 
There is no other comprehensive source of information on all RD but hundreds of sources dedicated to a 
specific RD or a group of RD. Orphanet is tracing them. Currently 5,200 distinct URL addresses are listed. 
All these resources can be accessed via Orphanet through a query by disease name. 
 
As regard the prevalence of RD in general, and of each RD is particular, there is no comprehensive source 
of information as most RD have no specific code and, for that reason, cannot be retrieved in most 
information systems. No survey has ever been designed to assess the prevalence of RD in general. All the 
figures that are widely used have no identified source. The only source of reliable information may come 
from the Italian National Register Rare Diseases, which collects data from a few regional registries 
recently established in Italy.  
 
Orphanet is conducting a permanent analysis of published reports providing information on incidence and 
prevalence of RD. The published articles only deal with small subsets and their quality is low in general as 
the studies were mostly conducted by non-epidemiologists. A compilation of the results is published as a 
report accessible on the Orphanet website. It is updated twice a year. The data is provided by disease. 
The diseases are listed by alphabetical order and by decreasing prevalence rate. 
 
As regard the natural history of RD, the sources of information are even more limited. Most registries, 
cohorts and observatories of cases started to be established for research purposes very recently and the 
data are not publicly available. Orphanet lists 250 registries in Europe which are dedicated to one disease 
or a group of RD. These registries may be in a position to provide useful information in the future but 
currently the published data are very limited. 
The mortality data is not useful as most RD have no specific ICD code. A pilot survey is ongoing to assess 
the feasibility to retrieve data from death certificates on the 250 RD which have a specific ICD10 code. 
The results are not available yet. 
 
 
 

 

5.15.3. Data description and analysis 
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The distribution of RD prevalence is skewed toward very low numbers. Of the 5,000 RD listed in 
Orphanet, only 105 have a prevalence ranging from 5 to 1 in 10 000 and 233 RD have a prevalence 
ranging between 1 in 10 000 and 1 in 100 000. Another 1 000 RD have probably a prevalence of around 
1 per million, all the other ones (over 3 500 RD) affecting only a few patients worldwide, usually due to a 
single mutation segregating in family members. These figures have been extracted from literature and 
cannot be considered as well established. Nevertheless, they are the best information available to date. If 
accepted, this means that 350 RD affects 80% of the patients and 1,500 RD affect 95% of the patients. 
The estimated numbers have to be validated by data from RD patients’ registries. 
 
Today, most rare diseases registries monitor a single disease or group of diseases. However, in order to 
evaluate the total burden of rare diseases on the population, it is necessary to establish area-based 
monitoring systems that would include all rare diseases. For that purpose, a special legislation was 
adopted in Italy in 2001 and a specific list of 2 138 specific rare diseases subject to systematic 
registration has been defined by law. Several regions of Italy (Piedmont, Lombardy, Tuscany, Veneto) 
have implemented population-based registries. The observed prevalence is 1 in 500 in the general 
population; this prevalence estimate is however rather conservative, since it is possible that some 
patients have not been recorded in the registry. A more extended prevalence estimate, which utilises 
hospital discharge records (HDRs), is 5 per 1 000 inhabitants with a confidence interval of 1-9. This 
estimation is lower than the prevalence figures typically presented in Europe. However, the estimates 
provided by the Italian registries, 5 per 1000, can only be considered as minimum estimates, since the 
registry system has several limitations. The main one is that not all rare diseases are included in the list. 
Rare tumours, for instance, are excluded, as well as cystic fibrosis. In addition, the health care system, 
both in Northern Italy and in other places, may produce both underestimation and latency. 
 
Currently, there is no published report available regarding the contribution of RD to morbidity and 
mortality., A study was performed in 2001 (Drummond et al, 2007) on request by the French muscular 
dystrophy association (AFM) to assess the contribution of the 200 more frequent RD with a precise ICD 
code. This study demonstrated that 75% of these 200 RD affect children. In terms of incapacities, 66% of 
these RD are disabling and for 10% of studied diseases, the patients have no autonomy. In terms of vital 
risk, only 20% of the studied diseases do not affect life expectancy. For 39% of the diseases the life 
expectancy is rather short. An analysis of the death certificates in France between 1990 and 1997 
revealed that these 200 RD contribute to 1.4% of total deaths, and in particular to 8.3% of deaths before 
the age of 1 year, to 9.6% of deaths between the age of 1 and 5 and to 12.5% of deaths between 5 and 
15 years of age. In terms of hospitalisation, these 200 RD contributed to 1.3% of all hospitalisations 
during the year 1999 in France. These are the only data available to date. 
 
The cost of treating RD and caring for patients has not been documented. The only available data 
concerns Orphan Drugs (OD), drugs developed for a rare condition. The European Commission's DG 
Enterprise and Industry DG has published an independent study on the price of orphan drugs (OD). The 
study, conducted by Alcimed, looks at the price of orphan drugs authorised in the EU and how these 
prices were set (ALCIMED, 2004). Several articles have been published which discuss the impact of the 
OD regulation and the economic burden of these new therapies (Drummond et al, 2007; Dear et al, 
2006; Kesselman et al, 2006; Aronson, 2006; Haffner, 2006; Clarke, 2006; McCabe, 2005). Currently 
over 40 new orphan medicinal products are on the EU market following this regulation. They roughly 
contribute for 1% of the total pharmaceutical expenses in a country like France. Three times more OD 
are expected to reach the market in the next 10 years.  
 
A survey, conducted by EURORDIS, has collected data on the access to orphan drugs in Europe (dates of 
national registries, prices, reasons for unavailability, level of reimbursement, population of patients 
treated etc.). The survey shows that access differs between countries and is very much delayed in 
general, a situation judged inequitable and unethical. The study stresses that “the 180 day legal delay for 
placing medicinal products on the market is not respected, and orphan drugs are made available in a 
timeframe and under conditions of access that are worse than those for other drugs, although they are 
intended for rare conditions where there are unmet medical needs”. 
 
Most rare diseases are mendelian genetic disorders and all mendelian genetic disorders are rare as the 
causal mutations occur rarely and selection forces prevent their wide dissemination. For what concerns 
mendelian genetic disorders, the MIM catalogue lists 3,600 diseases for which the causal gene(s) is 
identified and 2,160 for which it remains still unknown. According to Orphanet 1,360 diseases can be 
diagnosed through a biological test in Europe (mostly molecular). This means that for most diseases, the 
diagnosis can only be established clinically, i.e. by expert clinicians. The vast majority of genetic diseases 
are inherited through a recessive mode. The parents are heterozygote for the mutation although healthy. 
Only 25% of their children carry the double mutation which causes the disease. The identification of at 
risk couples is hardly feasible. The fact that most genetic diseases mode of inheritance is recessive, 
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implies that consanguinity plays a major role in providing a high likelihood for two people to carry the 
same recessive mutation, especially for very rare conditions. The consanguinity rate is very different from 
one population to another, depending on cultural habits. In some cultural groups, up to 25% of couples 
are first cousins. The prevalence of the recessively determined very rare diseases is therefore dependant 
on the composition of the population in terms of cultural groups and may vary in time. 
 

 

5.15.4. Control tools and policies 
 
Several policies are already in place in Europe either at EU level or at Member States (MS) level. 
Regulation No 141/2000 of the European Parliament and of the Council of 16 December 1999 on orphan 
medicinal products sets up the criteria for orphan designation in the EU and describes the incentives (e.g. 
10-year market exclusivity, protocol assistance, access to the Centralised Procedure for Marketing 
Authorisation) to encourage the research, development and marketing of medicines to treat, prevent or 
diagnose rare diseases. Commission Regulation No 847/2000 of 27 April 2000, lays down the provisions 
for implementing the criteria for orphan designation and defining the concepts of "similar medicinal 
product" and "clinical superiority". A general report has been recently published regarding the experience 
acquired with the application of Regulation No 141/2000 on Orphan Medicinal Products in the first five 
years. 
 
Regulation 1394/2007 of the European Parliament and of the Council on advanced therapy medicinal 
products (European Commission, 2007), amending Directive 2001/83/EC and Regulation No 726/2004, 
adopted (in first reading) on 31st May 2007, is also directly linked to activities closely related to RD. This 
Regulation establishes new EU-wide rules to facilitate gene, cell and tissue-based therapies development 
and will set up a centralised marketing authorisation procedure, a new expert Committee at the EMEA 
and strengthen the requirements for risk management and traceability of advanced therapy products. 
 
At Member State level, several countries have taken action to specifically support research in the field of 
RD, support the development of Orphan Medicinal Products and adapt their health care systems to the 
needs of the RD patients’ community. A first inventory of these initiatives and incentives was published in 
January 2001, and made available in all Community languages in June 2001. In 2005, Member States 
were asked to communicate details on measures introduced in or in force since 2002. The information 
collected was published in 2006 (European Commission, 2006). This second publication represents the 
status of such incentives as of the end of 2005.  
 
In 2000, a Committee for Orphan Medicinal Products (COMP) was established at the European Medicines 
Agency (EMEA) to review designation applications from persons or companies with the intention to 
develop medicines for rare diseases. This committee is responsible for studying the applications for 
orphan designation, for giving opinions on the designation of orphan medicinal products, and for advising 
and assisting the Commission in discussions on orphan drugs.  
 
DG Public Health established in 2004 a Rare Diseases Task Force to advise and assist in promoting the 
optimal prevention, diagnosis and treatment of RD and to provide a forum for discussion, exchange of 
views and experience on all issues related to rare diseases. 
 
In November 2008, the European Commission also adopted a Communication on Rare Diseases: Europe’s 
challenges (available at http://ec.europa.eu/health/ph_threats/non_com/rare_10_en.htm). The 
Communication aims at the general objective of setting out an overall Community strategy for support to 
Member States in ensuring effective and efficient recognition, prevention, diagnosis, treatment, care, and 
research for rare diseases in Europe. It promotes the development of integrated strategies including 
actions to improve recognition and visibility of rare diseases; support policies on rare diseases in the EU 
Member States; develop European cooperation, coordination, and regulation for rare diseases; ensure 
empowerment and involvement of patients and patients' organisations. Following the Communication, the 
European Commission prepared a proposal for a European Council Recommendation on a European action 
in the field of rare diseases (COM(2008) 726 final). This proposal is available on line at the URL indicated 
above. 
 
The European Commission issued in November 2008 a Communication defining the elements for a policy 
on RD in Europe through public consultation. The general aims of this policy are: strengthen the 
cooperation between the EU programmes; encourage EU MS in developing national health policies; 
ensure that common policy guidelines are shared everywhere in Europe. The attainment of these goals 
should require the improvement of knowledge and identification of RD; improvement of diagnosis and 
care of patients with RD; accelerate research and developments in the field of RD and OD; empower 
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patients with RD at individual and collective level; coordination of policies and initiatives at MS level and 
EU level. 
 
A Community action programme on rare diseases, including genetic diseases, was adopted for the period 
1 January 1999 to 31 December 2003 with the aim of ensuring a high level of health protection in 
relation to rare diseases. As a first EU effort in this area, specific attention was given to improving 
knowledge and facilitating access to information about these diseases. Rare diseases are still one of the 
priorities in the EU Public Health Programme 2003-2008. The two main lines of action are the exchange 
of information via existing European information networks on rare diseases, and the development of 
strategies and mechanisms for information exchange and co-ordination at EU level to encourage 
continuity of work and trans-national co-operation. Several networks of centres of reference for a specific 
rare disease or a group of rare diseases (Cystic Fibrosis, Rare bleeding disorders, Alpha 1 antitrypsin 
deficiency, Porphyries, Dysmorphology, Paediatric Hodgkin's Lymphoma, Histiocytosis, and Paediatric 
Neurological diseases) have been selected for funding. They will serve as pilot projects for reference 
networks of centres of expertise, which is the denomination they have now adopted. 
 
The Sixth Framework Programme (FP6) for Research, Technological Development and Demonstration 
Activities (2002-2006) has included among its priorities the fight against major diseases, including rare 
diseases to improve the prevention and management of important causes of mortality and ill health in 
Europe and to pool Europe's research resources for tackling rare diseases. The funded research projects 
are giving a decisive contribution to improving knowledge for several dozens of RD. In the Seventh 
Framework Programme (FP7) support for rare-disease research will be targeted at pan-European studies 
of natural history, patho-physiology, and the development of preventive, diagnostic and therapeutic 
interventions. This sector will include rare mendelian phenotypes of common diseases.  
 

 

5.15.5. Future developments 
 
The EU and several MS have well identified the needs of patients affected with a RD and have defined 
policies to meet these needs. These initiatives should be continued as they have proved to be effective 
and correspond to the Lisbon strategy. The European model based on equity and solidarity is particularly 
suitable to the problems raised by RD. 
 
Following the adoption of the Recommendation now under discussion at the European Council, rare 
diseases diagnosis and patient care in the EU are expected to change rapidly. Developing European 
collaboration for the delivery of health care and medical services in the field of rare diseases, including 
the set up of networks of centres of expertise - some of which have already been established - has major 
potential in bringing benefits to European citizens. It will overcome the limited experience of 
professionals confronted with very rare conditions; will improve access for EU citizens to treatment 
requiring a particular concentration/pooling of resources (infrastructure and knowledge) or expertise; will 
offer patients the highest possible chance of success through the sharing of expertise and resources; will 
maximise cost-effective use of resources by concentrating them where appropriate; will help to share 
knowledge and provide training for health professionals; will act as a benchmark to help develop and 
spread best practice throughout Europe; will help small countries with insufficient resources from their 
health care sector to provide a full range of highly specialised services of the highest quality.  
 
Pressure for change in this direction comes from all stakeholders. However, in establishing and funding 
such cooperation, we must remember that health services and medical care are not in the European 
competency and any type of cooperation could have potential consequences on the national/regional 
health care systems.  
 
The scope of European Collaboration may include the early research and development of therapeutic 
solutions; the establishment and maintenance of pooled resource centres to host databases and 
repositories of biological samples; the organisation of the health care system.  
 
RD are model diseases for improving the level of empowerment of patients. RD patients and their 
organizations are among the most empowered groups of the health sector, mainly as a result of their 
own fight for recognition and for improved care. Patient organizations now play an active and 
instrumental role in determining RD research policies and projects. Patients are directly involved in 
shaping their future, and are setting an example of how to proceed with other deprived and excluded 
groups. 
 
The rise of attention for rare diseases is also witnessed by a recent initiative: Eurordis in partnership with 
National Rare Diseases Alliances have organised on 29 February 2008 the First European Rare Diseases 



 287

Day. The event (which will be repeated on 28.02.09) was also supported through the creation of a new 
website aiming also at reporting all national initiatives on rare diseases. 
(see: http://www.eurordis.org/article.php3?id_article=1593 and http://www.rarediseasesday.org). 
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(27) GOLD Criteria for the Spirometric Classification of COPD Severity: 
Stage I:  Mild FEV1/FVC < 0.70 FEV1 ≥ 80% predicted 
Stage II:  Moderate FEV1/FVC < 0.70 50% ≤ FEV1 < 80% predicted 
Stage III:  Severe FEV1/FVC < 0.70 30% ≤ FEV1 < 50% predicted 
Stage IV:  Very Severe FEV1/FVC < 

0.70 
FEV1 < 30% predicted or FEV1 < 50% predicted plus 
chronic respiratory failure 

 

(28) http://www.eea.europa.eu/pressroom/newsreleases/our_childrens_health-en  
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6. 
MAIN COMMUNICABLE DISEASES AND 
RELATED TIME-TRENDS: PREVALENCE, 

INCIDENCE AND MORTALITY 
 
 

Acronyms 
 
AMR  Antimicrobial Resistance 
BSE  Bovine Spongiform Encephalopathy 
CCHF  Crimean-Congo haemorrhagic fever  
DHF  Dengue Haemorrhagic Fever  
DSNs  Dedicated Surveillance Networks 
ECDC  European Centre of Disease Prevention and 

Control 
EWRS  Early Warning and Response System 
HBV  Hepatitis B Virus 
HCAI  Health Care Associated Infections 
HCV  Hepatitis C Virus 
HIB  Haemophilus Influenzae type B 
HPV  Human Papilloma Virus 
IDU  Injecting Drug Users 
LGV  Lymphogranuloma Venereum 
MDR  Multi-Drug Resistance 
MMR vaccine  Measles, Mumps and Rubella Vaccine 
MRSA  Methycillin-Resistant Staphylococcus Aureus 
PLHIV  People Living with HIV 
SARS  Severe Acute Respiratory Syndrome 
SARS-CoV  SARS-Associated Corona Virus 
STI  Sexually Transmitted Infections 
TBE  Tick-Borne Encephalitis 
VCJD  Variant Creutzfeldt-Jakob disease 
VHF  Viral Haemorrhagic Fevers  
VPD  Vaccine-Preventable Diseases 
VTEC  Verocytotoxin-producing Escherichia coli  
XDR  Extensive Drug Resistance 
YFV  Yellow Fever Virus  
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6.1. Introduction 

 
This chapter gives an overview and outlines the patterns and trends for the most important 
communicable diseases in 2005 in the 25 EU countries and the three EEA/EFTA countries (Norway, 
Iceland and Liechtenstein). The diseases are grouped under six major headings, each of which contains 
an epidemiological analysis, based on available data and indicators about the trends of the communicable 
diseases under EU-wide surveillance as well as the results and implications of the monitored health 
threats.  
 
One of the main purposes of this chapter is to identify those diseases or disease-specific areas where 
further concerted action is needed in the EU to anticipate and counter rising trends.  
 

 
6.2. Data sources 

 
The results presented here are mainly based on official data for the year 2005 reported by the countries, 
and from Eurostat for data on trends for the years 1995–2004(1). This information is complemented with 
data from several other sources, including EU-funded dedicated surveillance networks (DSNs), and 
relevant articles from scientific journals(2). 
 
However, the data on which to build such conclusions are far from perfect, and one important lesson to 
draw is that surveillance of communicable diseases in the European Union must be improved. There are 
huge differences of accuracy, and hence usefulness, of the reported data, both between diseases and 
between Member States. 
 

 
6.3. Data description and analysis 

 

 

6.3.1. Overview 
 
For some diseases there has been significant reduction in the incidence and number of cases 
through concerted prevention and control action by Member States (even though levels remain 
high in specific population segments and risk groups). For some of these diseases further joint 
actions (e.g. through vaccination and similar control measures) could lead to the EU, and 
eventually Europe, be declared ‘free’ of the disease. The fact that this can be done has been 
shown most recently by the WHO that declared Europe as being ‘polio free’. However, 
surveillance and prevention would remain necessary until the disease is eradicated, to reduce 
the consequences of importation of the disease.  
 
Why this sort of vigilance is important can be deducted from the overview of trends for the 49 
diseases under surveillance (Table 6.1). Of the 49 diseases, 21 have incidence levels that are in 
double or triple digits per million population with half of these 21 also having rising (or steady) 
trends. It is of concern that three of the six communicable diseases with the highest incidence 
in the EU belong to this group. Rising trends are also observed for the two diseases with the 
highest crude incidence rates in the EU (Chlamydia infection and campylobacteriosis) which 
could in part be due to improved surveillance. In 22 diseases the age groups most affected 
were those under 24, indicating that more action is needed to protect the health of our future 
generations. Most of the remainder (apart from TB) affect the economically active population. 
Of the main disease groups, the ‘Zoonoses’ and ‘Serious imported disease’ groups had the 
lowest incidence rates and also showed decreasing trends (except for avian influenza, AMR and 
malaria).  
 
Table 6.1. Summary of general trends (1995–2005), EU incidence (2005), main age groups 
affected (2005), and major threats detected (2005) for diseases reported on EU-level. 
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The analysis of other chapters in this report also shows that across the EU there is a 
heterogeneity in health services organisation, in the way communicable disease prevention 
and control are managed and in the surveillance systems (with a consequential effect on the 
comparability of incidence data) not to mention inherent socioeconomic differences. Whilst the 
main responsibility for action lies with the Member States, EU level initiatives can assist in 
providing the evidence base for action, in identifying and sharing best practice, and in 
suggesting methods for follow-up of interventions made. Also more and better data and 
scientific studies are needed to clearly understand the relative importance of the different 
disease areas.(3) 
 
Most of the information will continue to rely on data from routine surveillance in the Member 
States. In order to interpret these data properly, one must realise that the original function of 
national surveillance systems was the detection of outbreaks and not the production of  data 
for more in-depth analysis of risk factors, determinants, or burden of disease. Furthermore, 
most routine surveillance systems are built on the paradigm that a person is infected, falls ill, 
goes to see a doctor, is diagnosed, and finally the case is notified. For a large number of 
diseases under EU-wide surveillance, this ‘classical’ view does not hold at all: HIV, Chlamydia 
infection, hepatitis C, toxoplasmosis, to name just a few, are often discovered by the 
laboratory in asymptomatic patients either by chance, as a more or less unexpected finding in 
a medical investigation, or as part of a screening programme. For many of the diseases 
discussed in this report, national incidence figures thus often reflect activity to find 
asymptomatic patients rather than reflecting the ‘true’ incidence of an infection. 
 
This shift from a ‘clinic-based’ to a ‘laboratory-based’ surveillance has important implications. 
One is that the laboratory capabilities of the Member States must be brought up to the same 
level, another is that we need ‘denominator data’ for a number of such asymptomatic 
infections; in other words, we need to know the number of tests performed, not just the 
number of tests found positive. 
 
The annual costs for health services for treating communicable diseases are significant, as 
indicated by country-based estimates. For example, in England, from GP consultations and 
hospital admissions, the costs related to communicable diseases have been estimated at 
around 5.3 billion €, increasing to around 7.2 billion € when the two major areas of HIV/AIDS 
and hospital-acquired infection treatment are included. Also, a recent study in the Netherlands 
has estimated annual costs based on both the direct health service costs and indirect costs 
(i.e. the impact on sectors other than health). This study showed that for the Netherlands 
(population of 16 million) in 2004 the cost attributable to norovirus was € 25.0 million, to 
campylobacteriosis €22.3 million, to rotavirus € 21.7 million and to salmonellosis € 8.8 million. 
Extrapolated to the EU level these country estimates indicate annual costs in the EU of the 
order of billions of euro.  
 
Besides the direct and indirect annual costs, the last decade saw high profile crises such as 
SARS and avian influenza. In a globalised world, the overall consequences of communicable 
diseases can be very severe and instantaneous, affecting many countries and sectors other 
than health. The 2003 SARS outbreak cost some countries about 1% of their economies, 
primarily through lost tourism and travel revenues. In the case of pandemics, no part of 
society and no country is immune. Country-specific outbreaks (vCJD and avian influenza) have 
also shown the huge impact on specific sectors (especially in the food and agricultural sectors) 
with costs around €10 billion per episode in some countries.  
 
The visible impact of these communicable diseases on the: 

• health of present and future generations;  
• annual and continuing costs to the health and related sectors; and  
• health and cost consequences of recent high profile outbreaks, 

 
has given a new impetus, importance and urgency to effective disease surveillance, prevention 
and control: not only within countries but also to collaboration between countries and between 
the relevant and concerned sectors. 
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6.3.2. Antimicrobial resistance and healthcare-associated infections 
 
Resistance to antibiotics is a large problem in the community, but even worse in healthcare settings. 
Hospitals, especially intensive care units often have their own resident bacterial flora, which are often 
highly resistant to those antibiotics that are commonly used locally. Although not all health care 
associated infections (HCAI) are caused by resistant bacteria, a very large and increasing proportion is, 
intertwining the two problems of antimicrobial resistance (AMR) and HCAI. 
 
 
6.3.2.1. Antimicrobial resistance and antibiotic consumption 
 
AMR is one of the most serious public health problems both at globally and European level. If the present 
rapid negative development is not halted, mankind will soon lose one of its most important weapons 
against infectious diseases.  
 
Resistance has also evolved against bacterial, viral (e.g. HIV, influenza), parasitic (malaria) and fungal 
infections, making AMR the most serious of all communicable disease threats.  
 
The bacterium that has received prime attention is methycillin-resistant Staphylococcus aureus 
(MRSA). A larger and larger proportion of all invasive S. aureus infections are caused by MRSA. Data on 
AMR show that in general the problem is somewhat lesser in Northern Europe (Scandinavia and the 
Netherlands), and more serious in the Southern and South-Eastern parts of the Union. Intra-country 
variation is also reported to be significant and deserves attention, in view of the general increase in 
MRSA, which occurs throughout Europe, and includes countries with high, medium, as well as low 
baseline figures (figure 6.1). However, two countries (Slovenia and France) have succeeded at 
significantly reducing the proportion of MRSA, thus demonstrating that this MRSA pandemic may not be 
irreversible. 
 
Figure 6.1. Proportion of methicillin-resistant isolates over total S. aureus blood stream infections in 
selected EUGLOREH Countries. 
 
For most other bacteria and virus under EU surveillance the overall trend is also very worrying. AMR is a 
particular concern when it comes to the global killer diseases TB, malaria, HIV and pneumococcal 
infections. AMR data are currently collected via several surveillance networks, whilst coverage across and 
within countries shows a lot of variation. Furthermore, there may be big regional differences within 
countries, which are not visible the way the data are presented. A prerequisite to be able to follow the 
trends of resistance patterns is that the methodology for sensitivity testing is the same in all laboratories 
and that it is reliable and quality assured.  
 
For other bacteria under EU surveillance, such as the intestinal bacteria enterococci, E. coli, Klebsiella 
pneumoniae, Campylobacter, Salmonella and Pseudomonas aeruginosa, the overall trend is also 
worrying. For Streptococcus pneumoniae (pneumococcus), the most common bacterium causing 
respiratory tract infections and a major microbial cause of death in young children, the picture is more 
mixed, with decreasing penicillin-resistance in some highly endemic countries and increasing resistance 
to penicillin and other antibiotics elsewhere. Resistance is mainly confined to a few serogroups, all of 
which have been included in the recently introduced conjugated vaccines. This suggests that vaccination 
of young children would represent an effective additional means of controlling antibiotic-resistant 
pneumococci in Europe. 
The emergence of strains resistant to the two most effective agents against TB, isoniazid and rifampicin, 
(multi-drug resistance, MDR), as well as to other second line antibiotics (extensive drug resistance, XDR), 
poses a serious challenge to TB control today. Multi-drug resistant TB (MDR-TB) was present in 15–20% 
of cases reported by the Baltic Republics (Estonia, Lithuania and Latvia), but ranged from 0–6% in the 
rest of the countries. MDR is more frequent in previously treated cases, and in foreigners, especially 
those originating from the former Soviet Union. The wider participation of countries in surveillance of 
drug resistance is needed to ensure a better monitoring of this public health concern. 
 

Risk factors 

 
A key factor in the development of AMR is the inappropriate utilization of antibiotics. Since their 
discovery, antibiotics have revolutionised the way we treat patients with bacterial infections and have 
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significantly contributed to reducing death and morbidity from bacterial diseases. They are also absolutely 
essential for modern medicine. Common procedures such as transplants, chemotherapy for cancer, and 
even orthopaedic surgery could not be performed without the availability of potent antibiotics. 
Unfortunately, they have also been liable to inappropriate use, often unnecessarily prescribed for viral 
infections. Similarly, when diagnoses are not accurately made, more often than not broad-spectrum 
antibiotics, i.e. antibiotics that kill a large proportion of the normal bacterial flora and not only the 
disease-causing bacteria, are prescribed. These examples of the misuse of antibiotics promote the 
emergence and selection of resistant bacteria. 
 
Data on antibiotic consumption are difficult to obtain and come from different sources. Yet in most 
countries it has been possible to differentiate antibiotic usage in hospitals and outpatient settings. It has 
been shown that the amount of antibiotic consumed per inhabitant varies three-fold between Member 
States, though it is difficult to understand why. 
 
As for AMR, antimicrobial use shows a general gradient from low use in Northern Europe to higher use in 
Southern Europe; the highest user prescribing three times more antibiotics than the lowest. Additionally, 
there are marked differences in the type of antibiotics that are used. In the Nordic countries, a larger 
proportion of total use is still represented by older narrow-spectrum antibiotics, whilst newer broad-
spectrum classes are seldom used on outpatients. This is the most likely reason for the low levels of 
resistance to the newer antibiotics classes in these countries. A consistent association between the level 
of use of specific antibiotic classes, and resistance to these classes has been reported. 
 

Control tools and policies 

 
Control tools include surveillance, and other specific measures for primary prevention. 
 

Surveillance 

 
AMR is a phenomenon that affects most, if not all, pathogens of importance to human health; therefore, 
the demands on effective surveillance systems are immense. The current EU surveillance networks are 
focused on a few key pathogens, but most pathogens are not covered and the system relies on voluntary 
reporting from a limited number of laboratories, sometimes disguising regional differences within 
countries. Ideally, surveillance of AMR should work on three levels:  

• following trends of resistance in major important pathogens; 
• detecting outbreaks and/or spread of different ‘problem bacteria’; and 
• spotting novel ‘super strains’ where each isolate requires immediate and forceful action. 

 
Today, EU-level (and national) surveillance only covers the first of these three levels. Further developing 
surveillance of AMR is therefore a priority. 
 

Primary prevention 

 
Considering the mechanisms behind the emergence of AMR, the EU Health Council has provided 
recommendations to Member States to establish national strategies to contain AMR: use them in the 
correct way; and block the spread of resistant strains between people. There are many examples from 
across Europe of good practices and success stories. 
 
 
6.3.2.2. Healthcare-associated infections 
 
HCAI also referred to as nosocomial infections, are a huge public health problem in Europe. On the basis 
of recent surveys, the total number of patients acquiring a HCAI in the EU25 every year can be estimated 
at 3 000 000, and approximately 50 000 deaths occur every year as the consequence of the infection. Of 
87 000 patients staying more than two days in an intensive care unit, 7.2% acquired pneumonia, and 
3.1% acquired bloodstream infections. 
 
The most frequent infections are urinary tract infections (28% of all HCAI), followed by respiratory tract 
infections (25%), surgical site infections (17%), bacteraemia (10%), and others (including diarrhoea, 
with the increasingly important Clostridium difficile). Other major nosocomial pathogens are 
methycillin-sensitive Staphylococcus aureus (Figure 6.1), Pseudomonas aeruginosa, 
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enterobacteriaceae (E. Coli, Enterobacter, Klebsiella), Enterococci, fungi (Candida, Aspergillus), and 
Acinetobacter.  
 
 
Control tools and policies 
 
 
Approximately 20–30% of nosocomial infections are considered to be preventable by an intensive 
infection control programme that includes surveillance. National or regional surveillance is mostly 
performed in the context of a surveillance network of hospitals, whereby individual rates are compared to 
those of other participating hospitals and services as a measure of own performance using risk-adjusted 
infection rates. Since the latter requires the collection of risk factors and the involvement of clinicians, 
infection control staff and microbiologists, HCAI surveillance is labour-intensive and therefore targeted at 
specific high-risk populations (such as intensive care patients) or infection types (surgical site infections, 
bloodstream infections). Furthermore, several EU Member States still do not have a national surveillance 
network for nosocomial infections, since setting up such a programme usually involves important political 
decisions, specific legislation and a financial investment at both national and hospital levels in order to set 
up or reinforce infection control programmes with surveillance.  

 
 

6.3.3. HIV infection, sexually transmitted infections (STI) and blood-

borne viral infections 
 
HIV, other STI and blood-borne viral infections remain a priority in Europe. Even though available 
surveillance data have to be interpreted with caution, it is apparent that there have to be targeted 
approaches since each of the diseases has a different pattern in different countries.  
 
There is a need to improve data collection for STI, e.g. through screening programmes where cost-
effective, in order to determine the full picture of these diseases. Best practices for preventive campaigns 
and screening programmes could be exchanged between Member States. 
 
 
6.3.3.1. Human papilloma virus infection 
 
Infection with human papilloma virus (HPV) has received renewed interest through the introduction in 
2006 of a vaccine, but is not a reportable disease in most Member States. Moreover, tere is a general 
lack of figures for prevalence or incidence. Properly designed epidemiological studies would help to define 
the profile of HPV strains most prevalent in the EU and its association with cancer of the uterine cervix, 
assisting with the design of adequate vaccination strategies. 
 
 
6.3.3.2. HIV infection 
 
HIV remains one of the most important communicable diseases in Europe. In western and central Europe, 
it is estimated that 720 000 people were living with HIV/AIDS at the end of 2005 and that about 15 000 
individuals are becoming infected each year.  
 
Effective antiretroviral combination therapies introduced in the mid-1990s and widely used in 
industrialised countries, have had a profound effect on the course of HIV infection, improving the quality 
of life and delaying the onset of AIDS and death in HIV-infected individuals, although intolerance to side 
effects and emergence of resistant strains remain cause for concern. AIDS surveillance is therefore no 
longer relevant to assess the spread and burden of HIV but is solely of historical interest. HIV reporting 
has become the key instrument for monitoring this epidemic in Europe. 
 
 
Surveillance data on HIV/AIDS are collected by the EuroHIV surveillance network in the 53 countries of 
the WHO European Region, including the data from the EU and EEA/EFTA countries (Figure 6.2). The 
epidemic exhibits very different patterns in the different EU Member States in terms of magnitude, 
trends, and affected populations. In the EU15 countries, the epidemic is older and mature, with the 
highest rates found in Portugal. Among the other most affected countries, HIV data are not available in 
Italy and Spain, and have only become recently available in France. Where data are available, the 
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number of new HIV diagnoses has been observed to have increased again in recent years in a number of 
countries, with a particularly marked increase seen in the UK and in the Netherlands. 
 
 

Figure 6.2. HIV cases per million. 
Source: ECDC, 2007 
 
 
 
  
The epidemic in the new Member States is again diverse. In the Baltic States, the number of HIV 
diagnoses, which had been extremely low until then started to rise abruptly in the late 1990s, peaked in 
2001 or 2002, and then declined. Estonia has, by far, the highest rate. In the other new Member States, 
although the number of new HIV diagnoses is increasing, the rise is slow and the epidemic remains at a 
low-level. 
 
Much of the overall rise in the number of new HIV diagnoses in the EU is due to a steady increase in 
HIV infections diagnosed in people believed to have been infected through heterosexual contact: 
from 2 314 cases in 1996 to 6 386 in 2004. This increase is largely due to the rising number of 
diagnoses in people originating from high-prevalence countries outside Europe. The HIV diagnoses in 
men who have sex with men declined until around the year 2000 and since then has risen from 
2 615 cases in 2001 to 4 151 in 2004. The number of newly diagnosed cases of HIV among injecting 
drug users (IDU) accounts for a low proportion of total cases, and has declined since 2001 (from 
1 491 to 860 cases in 2004), although data are unavailable for Estonia, Italy, Spain and Portugal, 
where severe epidemics among IDU have been reported in the past. 
 
In contrast to HIV diagnoses, AIDS incidence has been declining since 1995, when the AIDS incidence 
reached its peak in Europe. Similar trends have been observed in most EU countries. Exceptions are the 
Baltic States, where the HIV epidemic is much more recent and access to antiretroviral treatment likely 
to be less than in other countries. 
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Risk factors 
 
In 2005, 28 044 HIV diagnoses were reported by 26 countries. Previous trends have generally continued 
throughout 2005, i.e. a rise in diagnoses in men who have sex with men and people infected through 
heterosexual contact. Heterosexual contact accounts for the largest proportion of HIV infections 
diagnosed overall and in most countries, but reflecting the diversity of the epidemic across Europe, men 
who have sex with men is the largest transmission group in several countries (Czech Republic, Denmark, 
Germany, Greece, Hungary, the Netherlands, Slovenia), and IDU the largest group in Latvia, Lithuania 
and Poland (no data by transmission available from Estonia). With 171 cases reported in 2005, mother-
to-child transmission accounts for less than 1% of all new HIV diagnoses. 
EuroHIV collects information on the country of origin of the case, rather than on the possible location of 
infection. Overall, nearly half (47%) of the newly diagnosed cases of HIV infection believed to have been 
acquired by heterosexual contact were among people originating from countries with more generalised 
epidemics, ranging from 17% in Portugal to 80% in Iceland. Data from several countries suggest that the 
majority of these people were infected in their country of origin, although transmission within the host EU 
country does occur. 
 
Control tools and policies 
 
It is estimated that 30% of the people living with HIV (PLHIV) in the EU are unaware of their infection. 
There is evidence to suggest that this group may be contributing disproportionately to the spread of the 
disease. Strong efforts must be made to increase testing uptake; thus, ECDC has started work to provide 
guidance on this issue for Member States. As for prevention, action should continue to target the 
populations at a higher risk. These are the high-incidence countries, where an integrated national effort is 
needed; men who have sex with men, where new methods are needed to implement the prevention 
messages; and migrants from high-risk countries, where research is needed on how to successfully 
approach these groups in society. 
Immediately following diagnosis, PLHIV will need to receive life-long treatment, care and support. 
Currently 90% of infected people in the EU receive highly active anti-retroviral therapy (HAART). More 
work is needed to improve accessibility of this therapy to PLHIV. Counselling and support is of paramount 
importance to PLHIV and vulnerable populations at higher risk of infection and therefore best practices 
will have to be reviewed on how to improve these services in the EU. 
 

 
6.3.3.3. Other sexually transmitted infections (STI) 
This section addresses Chlamydia infections gonorrhoea and syphilis.  
 
Chlamydia infection 
 
Chlamydia infection, caused by the bacterium Chlamydia trachomatis, is often asymptomatic, but can 
lead to severe long-term complications such as ectopic (outside the uterus) pregnancy and infertility. In 
many European countries, Chlamydia infection is the most commonly reported STI, but in several 
countries the infection is not notifiable. Comparisons between reporting countries are also inhibited by 
differences in data collection. Screening studies in Europe have shown that between 1.7% and 17% of 
women with no symptoms are infected. Fourteen countries reported data for the full period (a further 
four reported for part of the period), and of those, quite dramatically increasing trends over the period 
1995–2004 were observed in the Nordic countries, Belgium, the United Kingdom and Ireland, while the 
opposite was seen in Estonia, Latvia and Slovakia (Lithuania shows a stable trend). In 2005, 203 691 
cases of Chlamydia infection were reported by 17 countries, with almost 96% of cases from (in 
descending order) UK, Sweden, Denmark and Norway. The highest incidence rate was reported by 
Iceland with 552.45 per 100 000, followed by Denmark with 441.29 per 100 000. Available data show 
that the disease is most common in the 15–24 age group and that infection is reported more often in 
women than in men (female to male ratio, 1.5:1).  
 
A specific variant of the bacteria, lymphogranuloma venereum (LGV), gives a more severe systemic 
disease. LGV considered eradicated from Europe has again, since 2004, been noted in several large 
European cities among men who have sex with men. 
 
 
Gonorrhoea 
 
Gonorrhoea is caused by the bacterium Neisseria gonorrhoea. The extent of the infection can range 
from genital infection to a variety of systemic symptoms. In the last 10 years, the Baltic States (Estonia, 
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Latvia and Lithuania) saw a steady decrease from levels of up to 200 cases per 100 000 per year in 1995, 
to below 40 per 100 000 per year in 2004. In the low-incidence countries in central Europe (Slovakia, 
Poland and Hungary) gonorrhoea incidences declined steadily to very low levels in 2001–03. In the 
Southern European countries, gonorrhoea has been decreasing since 1995, while in the UK, Belgium and 
Sweden the incidence appeared to decline during 1996–97 (and Norway in 1998), but has risen steadily 
since then (figure 6.3). In 2005, a total of 27 537 cases were reported by 22 countries. The highest 
incidence rate was observed in the UK (33.98 per 100 000), followed by Latvia (30.09 per 100 000) and 
the lowest in Luxembourg (0.22 per 100 000), followed by Spain and Portugal (both with 0.42 per 
100 000). However, different surveillance systems operate in these countries making direct comparisons 
inappropriate. The highest incidence rates were observed in the 15–24 age group , while the incidence 
was 4.5 times higher in men than in women. 
 
Figure 6.3. Trends of Gonorrhoea within the EU, 1995 - 2004 
 
Syphilis 
 
Syphilis significantly declined after World War II thanks to the widespread use of penicillin. However, a 
considerable resurgence of syphilis occurred in the late 1980s in the industrialised countries. 
In the last 10 years, the incidence decreased steadily after 1996 from just under 3.5 to 2.2 per 100 000 
per year in 2000, but has been rising steadily since then reaching 3.1 per 100 000 per year in 2004, 
mainly due to outbreaks in large cities involving men who have sex with men. In the Baltic States 
(Estonia, Latvia and Lithuania) where syphilis incidence was very high in the early 1990s (over 60 cases 
per 100 000 per year in 1995), a sharp decrease in incidence was observed from 1996 to 2004. In some 
central European countries (Slovakia, Slovenia and Poland) syphilis incidence remained below 10 cases 
per 100 000 per year, with an overall decreasing trend. In 2005, 12 945 syphilis cases were reported by 
24 countries. The highest incidence rates were still recorded in Latvia (19.21 per 100 000), Lithuania 
(8.61 per 100 000) and Estonia (8.24 per 100 000), with the 25–44 age group as the most affected. 
Incidence was higher in men than in women (male to female ratio, 4.4:1). 
 
Neonatal syphilis is still unacceptably common in the EU. It is a potentially eradicable form of syphilis 
within the next decade, this depending essentially on the adequate performance of and coverage with 
antenatal care services and supervised labour care of pregnant women.  
 
 

 
6.3.3.4. Blood-borne viral infections 
This section addresses hepatitis B and C. 
 
Hepatitis B 
 
Hepatitis B is an infection of the liver caused by hepatitis B virus (HBV). HBV can result in either 
asymptomatic or symptomatic infection. As for other types of acute viral hepatitis, acute infection may 
vary from mild to severe symptoms, and HBV infection in children usually goes with few or no symptoms. 
Conversely, the fatality rate can reach 2% in the elderly. A significant proportion of those chronically 
infected can develop liver cirrhosis (25%) or cancer (5%), and patients with chronic infection serve as a 
reservoir for continuing HBV transmission. Hepatitis B has to be considered increasingly as an STI, 
although there is evidence that common practices (tattooing, beauty treatments, etc.) are still important 
in spreading HBV infection. The infection remains concentrated in migrants from high-prevalence 
countries and in people whose activities place them at high risk of becoming infected, such as IDU and 
people with multiple sex partners. 
 
Almost 180 000 cases of Hepatitis B were reported in Europe during the last 10 years, with an overall 
decreasing trend from 6.6 to 2.6 cases per 100 000 per year over the period. However, this pattern is not 
consistent across Europe and some countries have reported an increasing incidence since the late 1990s. 
Of the 6 977 cases reported in 2005 by 26 countries, the highest incidence rates were reported by 
Iceland (11.24 per 100 000), followed by Latvia (7.37 per 100 000). Incidence was higher in men than 
women (male to female ratio, 2.3:1). 
 
 
HBV vaccination is currently the most effective way to prevent HBV infection. Most of the EU Member 
States have included hepatitis B vaccine in their national vaccination programmes. Even before this could 
have had any noticeable effect, incidence of acute hepatitis B infection had been declining slowly in most 
countries. 
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Hepatitis C 
 
Hepatitis C is the most common type of viral hepatitis in the E.U. 
 
Hepatitis C is caused by the hepatitis C virus (HCV), for which no vaccine is available. Up to 90% of HCV 
infections are asymptomatic. A high proportion of those infected develops a chronic infection and many of 
those go on to develop liver cirrhosis or cancer. Injecting drug use is the dominant mode of transmission 
and studies show that IDU are generally infected within one year of their first injection. Sexual 
transmission seems to be infrequent. After 1994 transmission via blood transfusion and use of plasma-
derived products became rare, as routine HCV tests became more available.  
After a relatively stable period during 1995–2000, the incidence in Europe has increased steadily from 7.0 
per 100 000 per year in 2001, to 7.9 per 100 000 per year in 2004, but this increase may possibly be a 
surveillance artefact. In 2005, more than 29 000 hepatitis C cases were reported by 24 countries. The 
highest incidence rates per 100 000 per year were reported by Ireland (34.99), Sweden (28.96), and the 
UK (17.54). However, due to the nature of the disease (mainly chronic, asymptomatic infections) and the 
relatively recent introduction of HCV infection into the list of diseases under surveillance at national level, 
the currently available data do not permit a clear picture of the HCV trend in Europe. 

 
 

6.3.4. Respiratory tract infections 
 
This section addresses influenza, tuberculosis, legionellosis and SARS.  
 
 
6.3.4.1. Influenza 
 
Seasonal influenza is an acute viral disease of the respiratory tract, caused by influenza virus A and B. 
Each year there are epidemics during the winter season, although sporadic cases do occur throughout the 
year. Seasonal influenza poses a considerable public health threat.  
 
The 2004–05 influenza season in Europe started in late December 2004 with the first influenza activity 
occurring in the Northwest and Southwest (Spain, United Kingdom and Ireland). The intensity of clinical 
influenza activity in 10 out of 23 countries was higher than during the 2003–04 season, but lower or 
equal to the 2003–04 season in the other 13 countries. The highest consultation rates were generally 
observed among children aged 0–14 years. In all, the peak consultation rates due to influenza-like illness 
or acute respiratory infection were not especially high when compared with historical data. The 
predominant virus strain was influenza A/H3N2, and similar to the vaccine strain for the season. 
Influenza B viruses were co-circulating with the A viruses during the whole influenza season in 11 out of 
24 countries. Seven of these were located in the North-East of Europe and in these countries the 
proportion of B viruses was higher than in the rest of Europe. The seasonal influenza strain of the 2004–
05 and 2005–06 winter seasons was mainly of type A/H3N2, just like in previous years, and both 
epidemics were of ‘medium’ size in the EU.  
 
Most EU Member States follow the WHO guidance that recommends vaccination against human seasonal 
influenza be offered annually in the early autumn for three major risk groups (the elderly, healthcare 
workers and those with chronic medical conditions of all ages, such as diabetes or heart disease). There 
is a WHO vaccination coverage target, accepted by all European countries but this vaccine is currently 
underused in the EU. Some countries cannot routinely monitor their coverage even for the elderly, and 
for those that can, they are seemingly not meeting the WHO target. Therefore, there still is a 
considerable potential for health gain in Europe not only through an improved vaccination coverage in 
these selected groups, but also by adopting other effective measures that minimise virus transmission. In 
this sense, better application of the ECDC recommended personal protection measures (regular hand-
washing, good respiratory hygiene, mask-wearing in healthcare settings during acute febrile periods, 
early isolation of symptomatic personnel, etc.), would reduce the risk for all people.  
 
The risk of an influenza pandemic 
 
At irregular intervals new influenza A virus subtypes emerge, leading to an influenza pandemic which 
may last for six to eight months, and usually with a much higher disease and death rate than the 
seasonal variety. It is impossible to predict which will be the next pandemic strain, or when it will appear.  
 
In recent years, a new strain of avian influenza (A/H5N1) has spread globally among birds, and also 
occasionally infected humans. The threat of avian influenza, and its potential for starting a human 
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influenza pandemic was a main concern in 2005. Starting in late summer, the avian influenza virus 
A/H5N1 was detected in birds ever closer to Europe, with human cases as close as Turkey, but no human 
cases in Europe. This virus in its present form is poorly adapted to humans, and therefore, the human 
health issue is minor as long as the A/H5N1 virus stays in its current form. The risk of infection is almost 
entirely confined to people who own domestic poultry and have close and intense contact with sick birds 
or their droppings. However, they can protect themselves by applying the measures recommended by 
ECDC. People travelling to countries where A/H5N1 is prevalent can sometimes enter this category if they 
are staying with families with domestic poultry.  
 
Since 2005 there has been an extraordinary concerted effort by all EU countries to strengthen their 
readiness for a pandemic. However, much remains to be done and it is believed that another two to three 
years of intense work is required by all Member States as well as EU institutions to reach an acceptable 
level of preparedness.  
 
Key areas where further work is especially needed are: 
 

• integrated planning across governments; 
• making plans operational at local level; 
• inter-sectoral operability at national level; 
• stepping up prevention efforts against seasonal influenza; 
• extending influenza research; 
• improving EU influenza laboratory capacity. 

 
 
 
 
6.3.4.2. Tuberculosis 
 
TB is a bacterial disease, caused by inhaling a bacteria belonging to the Mycobacterium tuberculosis 
complex in droplets produced by another person with pulmonary disease, and less frequently through the 
ingestion of contaminated milk or through laboratory contamination. Only 10% of people infected develop 
active TB. HIV infection increases the likelihood of progression, while preventive therapy reduces this 
risk. The BCG vaccine may be effective in limiting severe disease in childhood, but has no effect on 
transmission. Therefore, TB control relies mainly on the detection of infectious patients and treatment for 
at least six months with a combination of antibiotics. Inadequate treatment may result in failure of cure, 
early relapse or the development of drug-resistant disease (see section on antimicrobial resistance, 
above).  
 
 
In the early ’90s, a number of EU countries experienced an increase or stabilisation in their TB 
notification rates. Subsequently, rates declined in most countries and have reached very low levels in 
recent years. This is the result of the sustained efforts of public health authorities. In many EU countries 
TB is becoming a rare disease and many Member States are heading towards elimination. In the Baltic 
States rates increased in the late 1990s, but have similarly decreased since 2002. In Sweden and the 
United Kingdom, however, overall rates increased substantially between 2001 and 2005, largely as a 
result of TB in immigrants. With the exception of the Baltic States, Hungary, Poland and Portugal, rates 
have remained below 20 per 100 000 per year since 2001 in all countries. 
 
Annex 6.1. Selected tables and figures from the Tuberculosis Annual Report     

        

        

Table 6.A1.1 Number of cases of tubercolosis     

Figure 6.A1.1 TB cases per 100,000 selected countries and EU 25 

Figure 6.A1.2 Tubercolosis cases by age and gender    

Figure 6.A1.3 Combined MDR in 2005     

Figure 6.A1.4 New culture positive cases (Sweden smear)   

Table 6.A1.2 Cases of TB between 1995 and 2004    

Table 6.A1.3 Cases of TB by age groups     
 
 
The EU countries today fall into three broad patterns with respect to TB: 
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• Industrialised countries with Westernised economies where TB rates are low and disease 
increasingly aggregates in sub-populations and settings associated with poverty and lowered 
immunity. Prevalence of HIV and drug-resistance among TB cases is low to moderate. 

• The Baltic States, characterised by high TB rates, low migrant TB and high frequency of drug 
resistance and where HIV is low but steadily increasing among TB patients. 

• Countries in central Europe which joined the EU in 2004, where TB rates are moderate, cases of 
foreign origin rare, and levels of HIV and drug resistance low. 

 
 

In 2005, the 25 EU countries plus Iceland and Norway reported 59 497 TB cases corresponding to an 
overall rate of 13 per 100 000 per year, with a countrywide range from four to 75. Five countries (France, 
Germany, Poland, Spain and United Kingdom) had more than 5 000 cases each, accounting for 62% of all 
cases reported. With the EU expansion in 2007, Romania will be the country with the highest notification 
rate (135 per 100 000 per year in 2005) and will effectively increase total notifications in the EU27 by 
one half. 
 

Risk factors 

 
Recent demographic, political and socioeconomic changes in Europe, such as the increased immigration 
and the upheaval that followed the collapse of the former Soviet Union leading to a poorer control of the 
disease, have been major determinants of the tuberculosis situation in Europe. Trends show a continuous 
decline, at least in the western countries, but the general pattern has changed. In the EU, TB is most 
prevalent in migrants coming from high-prevalence countries outside the EU, the homeless, prisoners and 
drug users.  
 
TB is more common in males (male to female ratio, 1.7:1). Cases aged over 64 accounted for 22% of the 
cases overall, while children under 14 represented 4%. Mean age is lower in western countries like 
Denmark, the Netherlands, Sweden and United Kingdom, where foreign-born individuals nowadays 
represent the majority of notified cases. In people of foreign origin, TB concentrates in young adulthood, 
while, in the indigenous population, rates increase slowly with age and are the highest in the elderly. 
Cases of foreign origin accounted for 30% of all cases reported in the 25 countries (range 0–78%). Most 
cases of foreign origin were from Africa, Asia or from other countries within the European Region itself. In 
countries with higher overall rates, the proportion of foreigners was lower in general, suggesting that 
local transmission was relatively important. 
 
In the EU in 2005, 22% of AIDS cases had TB as the initial AIDS-indicator illness. The contribution of HIV 
to the TB caseload differs between countries. While 15% of TB cases in Portugal were HIV positive, the 
co-prevalence was much lower in other countries with data. However, a doubling in prevalence was 
registered in the UK in 2000–03 (from 4.2% to 8.3%) associated with recent migration. HIV prevalence 
among TB cases has also increased since 2000 in Estonia and Latvia, reaching 6.4% and 3.5%, 
respectively in 2005.  
 

Control tools and policies 

 
In the coming years there is a need to improve surveillance on risk groups and drug resistance and to 
better link laboratory results with epidemiological surveillance data. The overall decline in incidence also 
implies that several of the countries that still have a programme for general BCG vaccination of children 
could consider switching to vaccination of high-risk groups. Since the vaccine is not without adverse 
effects, there is a break point where the number of serious adverse reactions outweighs the few 
infections prevented. 
Guidance on interventions for specific risk groups, including guidelines for prevention and control of TB in 
immigrants, needs to be promoted. 
 

 
6.3.4.3. Legionnaires’ disease (legionellosis) 
 
Legionnaires’ disease is a respiratory disease caused by the bacteria Legionella pneumophila, which 
can give severe pneumonia with high case fatality rates, especially among elderly (figure 6.4) and 
immuno-compromised individuals. Sporadic cases and outbreaks occur worldwide. The most common 
mode of transmission is airborne and the reservoirs are aquatic systems such as cooling towers, 
evaporative condensers, humidifiers, decorative fountains, etc. Legionellosis can usually be treated 
effectively with antibiotics.  
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Figure 6.4. Trends of legionellosis 1995 - 2004. 
 
The incidence of legionellosis increased between 1996 and 2002 in the EU. Since 2002, the incidence has 
remained stable at around one per 100 000 per year. In 2005, a total of 4 189 human legionellosis cases 
were reported by 23 countries. The highest incidence of 3.36 per 100 000 per year was seen in Spain, 
followed by Iceland with 2.38 per 100 000 per year. In 2005, 746 cases of travel-associated Legionnaires’ 
disease with onset in 2005 were reported to the EWGLINET surveillance scheme by 15 Member States, 
Iceland and Norway. Ninety-three new clusters were identified. Prophylactic measures include regular 
cleaning and maintenance of the various water systems. Guidelines for water plants sanitation have been 
prepared by EWGLINET experts. 
 
 
6.3.4.4. Severe acute respiratory syndrome (SARS) 
 
SARS is a viral respiratory illness with a high fatality rate, caused by a corona virus, the SARS-associated 
corona virus (SARS-CoV). The main way that SARS seems to spread is by close person-to-person 
contact, through respiratory droplets produced when an infected person coughs or sneezes. 
SARS was first recognised as a global threat in mid-March 2003 in East Asia. By July 2003, the 
international spread of SARS-CoV had resulted in 8 098 SARS cases in 26 countries, with 774 deaths. In 
addition to the direct impact on health services, the epidemic caused significant social and economic 
disruption in areas with sustained local transmission of SARS and in the international travel industry. 
Although sporadic imported cases of SARS also appeared in Europe in 2005, the EU was largely spared 
from the infection. No SARS cases were reported in the world in 2005. 
Today, the most likely sources of infection with SARS-CoV would be exposure in laboratories where the 
virus is used or stored for diagnostic and research purposes, or from animal reservoirs of SARS-CoV-like 
viruses. It remains very difficult to predict when or whether SARS will re-emerge in epidemic form. The 
resurgence of SARS leading to an outbreak remains a distinct possibility, and in the inter-epidemic 
period, all countries must remain vigilant for its recurrence and maintain their capacity to detect and 
respond to the re-emergence of SARS should it occur. 

 
 

6.3.5. Vaccine-preventable diseases (VPD) 
 
Several of the serious vaccine-preventable diseases are now almost eradicated from the EU. There have 
been no endemic cases of polio since 1992, only a few cases of diphtheria are still being reported 
annually from a couple of Member States, and reported tetanus rates are around one per million or lower. 
 
All diseases covered by the MMR vaccine (measles, mumps and rubella), continue to show a good decline 
in the EU (apart from mumps in recent years), even though vaccine coverage is not uniform, with 
Germany reporting almost three quarters of all EU measles cases. The same downward trend is seen for 
invasive infection with Haemophilus influenzae type b in the countries that have introduced this 
vaccine. For pertussis, the picture is somewhat more complex: overall EU incidence seems to be rising 
slightly, and there are indications that the programmes have not achieved the intended effect of 
preventing death in young infants, which is one of the main objectives of a pertussis programme. 
 
There are two invasive bacterial infections for which vaccines are available for some of their strains but 
that are still not routinely used in most Member States. These are invasive pneumococcal and 
meningococcal infections. Rates for invasive pneumococcal infection seem to remain stable across the EU 
at between five and six cases per 100 000 per year, but this is a serious infectious disease causing 
several thousand deaths each year, especially in the very young and the very old. Meningococcal 
meningitis is one of the diseases for which surveillance figures are most reliable: it is a serious and very 
characteristic disease receiving high public attention. Annual rates remain relatively stable at between 
one and two cases per 100 000 per year. Good vaccines are only available for one of the two types 
commonly seen in Europe, but are being introduced in some Member States. 
 
Important challenges in the coming years are to meet the goal of eliminating measles and congenital 
rubella and maintaining the polio-free situation. Most of the childhood diseases that are now preventable 
by vaccination have been decreasing over the past few years as a result of effective childhood vaccination 
programmes. Yet, despite all the efforts, outbreaks still occur in population subgroups where vaccination 
uptake remains poor.  
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New vaccines have recently been, or soon will be, licensed (against varicella (chickenpox), human 
papilloma virus (HPV), and rotavirus). This raises the question as to whether these vaccines should be 
included in vaccination programmes, and if yes, how to monitor their impact and adverse effects.  
 
Although Europe has maintained high vaccination coverage and even increased it, there have been areas 
of decline in the uptake of certain vaccines, with important consequences for the re-emergence and 
outbreaks of certain diseases. Examples are diphtheria during the 1990s in the Russian Federation and 
the former Soviet Republics and Baltic States (particularly in Latvia). Also some Western European 
countries have had to cope with a decrease from previously attained vaccine coverage levels. Political and 
socioeconomic changes that followed the collapse of the former USSR, and population density and 
deprivation in specific inner urban areas, were both strongly correlated with lower vaccination uptake. 
High vaccination coverage does not exhibit a direct relationship with the wealth of a country, but with 
proper public health policies. For example, there is a cluster of countries under the GNP threshold, but 
with over 95% measles vaccine coverage; most of these are in the new EU Member States (figure 6.5). 
 
Figure 6.5. Measles (MCV1) vaccine coverage. 
 

 

6.3.5.1. Bacterial infections 
 
Infection due to Streptococcus pneumoniae (pneumococcus) mainly affects the youngest and the 
oldest, and is the main cause of bacterial respiratory tract infections in all age groups, but is also 
common as asymptomatic carriage in the nasopharynx of young children. Invasive infections carry a high 
death rate, and are a major cause of infection-related death in young children. Unlike the older 
‘polysaccharide’ vaccines, a new generation of ‘conjugated’ vaccines provide good protection against 
invasive disease even in very young children. As these vaccines also protect against the carriage of the 
bacteria, they have a potentially important role in preventing the spread of antibiotic-resistant 
pneumococci in the child population.  
 
The trends of invasive pneumococcal infections over the last 10 years were stable in most countries, with 
the exception of Denmark (declining) and the UK (increasing). In 2005, a total of 19 665 invasive 
pneumococcal infections (5.83 per 100 000 per year) were reported by 19 countries. Sweden (15.76 per 
100 000) followed by Belgium (15.45 per 100 000) reported the highest incidence rates. Incidence rates 
were the highest in the over-65 age group (15.3 per 100 000), followed by the under-4 age group (14.1 
per 100 000), while the incidence rate in the five to 24 year-olds remained low. After 25 years of age, the 
incidence rates increased with age. 
 
 
Conjugated pneumococcal vaccine was registered in the EU in early 2001, and 12 European countries 
have now introduced it as a universal vaccine in their childhood vaccination schemes, while several others 
recommend it for children at-risk. As the vaccine does not cover all serotypes of pneumococci, there is a 
need for enhanced surveillance both of the occurrence of the disease and the distribution of serotypes. 
 
Invasive meningococcal disease 
 
Invasive meningococcal disease, caused by the bacterium Neisseria meningitides (meningococcus), is 
most common in young children, with a secondary peak among teenagers. The death rate from invasive 
disease remains high (around 8%) and survivors may suffer from serious complications, including 
deafness, neurological problems and even amputations. Most disease in Europe is caused by serogroups 
B and C. Since 1999, several countries have introduced vaccination programmes against serogroup C 
disease, using a new conjugated vaccine, but to date there is no vaccine against serogroup B disease. 
 
Since 1999, countries such as Iceland and Ireland, that experienced high incidence, show a sustained 
decrease possibly due to the introduction of the meningococcal C vaccine in high-risk populations. In the 
other countries, the reported incidence varied below 2/100 000 per year with stable trends or even with a 
slight decrease in the past few years after the introduction of the vaccine. In 2005, a total of 5 494 cases 
were reported by 26 countries. Ireland (with 4.94 per 100 000) and Malta (2.73 per 100 000) reported 
the highest incidence rates. 
 
Invasive infection caused by Haemophilus influenzae type b 
 
Haemophilus influenzae type b (Hib) is a respiratory tract bacterium, capable of causing meningitis 
and other severe systemic infections in young children. Effective vaccines are available against invasive 
Hib infection, and there has been a clearly declining trend in Europe over the last 10 years (most 
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markedly in 1996–2001). Most countries had a stable incidence rate over the past five years, but a slow 
increase was observed in the Netherlands, Ireland and the UK. In 2005, 1 145 cases were reported by 25 
countries. Estonia reported the highest incidence rate, with 1.48 per 100 000, followed by Sweden (1.31 
per 100 000). Hib vaccination is now included in all immunisation schedules in the EU countries except in 
Poland, Romania and Bulgaria. 
 
Pertussis 
 
Pertussis is an acute bacterial infection of the respiratory tract caused by the bacterium Bordetella 
pertussis. There is an effective vaccine for this disease. 
In the last 10 years, an overall higher incidence has been observed in the Northern countries: Estonia, 
Finland, the Netherlands, Norway and Sweden. A dramatic decrease was observed in Sweden at the 
beginning of this period and in the UK and Ireland over the whole period. For the other countries, the 
general incidence was lower. A slight decrease was observed between 1995 and 2000, but after 2002, 
some countries have been showing increasing trends. A very high proportion of cases have been reported 
among the youngest age groups (0–14 years).  
 
In 2005, a total of 13 207 cases were reported by 24 countries. The highest rate by far was reported in 
the Netherlands (40.17 per 100 000), with Norway reporting a rate of 19.10 per 100 000. By contrast, 
the overall incidence rate in the EU was 4.10 per 100 000 per year. Thus pertussis, although known to be 
preventable by vaccine, still affects several European countries, and in some cases quite dramatically. 
Close monitoring in all EU countries is needed to better assess the real burden and risk of transmission of 
pertussis in order to refine control measures.  
 
Diphtheria 
 
Diphtheria is an acute disease with inflammation of the mucosal surfaces of the upper respiratory tract 
caused by a toxin from the bacterium Corynebacterium diphtheriae. Diphtheria is transmitted from 
person to person through small droplets, and the disease is preventable by vaccination. Since 1995, the 
Baltic countries, in particular Latvia, have been most affected. The incidence in Latvia peaked in 1995 (15 
per 100 000 per year) with a second peak in 2000 (11 per 100 000 per year). In Estonia and Lithuania 
the incidences in 1995 were about one tenth of that of Latvia, and have gradually decreased over the 
period. In the other EU countries, cases are only observed sporadically. In 2005, only Latvia reported 
cases (20) with an incidence of 0.87 per 100 000. 
 
Tetanus 
 
Tetanus is induced by an exotoxin of the bacterium Clostridium tetani. The disease is characterised by 
painful muscular contractions primarily of the facial muscles. Generalised spasms can occur. The case 
fatality rate ranges from 10% to over 80% with the highest risk in infants and the elderly. Tetanus is 
mostly seen after contaminated injuries, and the infection is not transmissible between humans. There is 
an effective vaccine available. 
 
An overall decreasing trend has been seen over the last 10 years, with a slight increase between 2001 
and 2003. The incidence rates were always below 0.2 per 100 000 per year in the EU15 states, except for 
Italy and Portugal in 1995. In the new Member States, tetanus incidence rates were below 0.35 per 
100 000 per year, except for Slovenia where incidence was at 0.45 per 100 000 per year in 2000 (nine 
cases) and for Malta with 0.5 per 100 000 per year in 2002 (two cases). In 2005, altogether 137 cases 
were reported by 21 countries. Italy reported almost 50% of all cases and the highest incidence rates 
were in Malta (0.25 per 100 000), followed by Italy (0.11 per 100 000). 
 
 
6.3.5.2. Viral infections 
 
Measles 
 
Measles is an acute illness causes by morbillivirus. The disease is preventable by a vaccine that provides 
life-long immunity. The elimination of measles by 2010 (interruption of indigenous measles transmission) 
is part of the strategic plan for measles and congenital rubella infection in the European Region of the 
WHO.  
 
Due to the two-dose vaccination policy, the incidence of measles in Europe has decreased dramatically 
over the last 10 years from almost 35 per 100 000 per year before 1997 to less than 10 per 100 000 per 
year after 1998 (Figure 6.6). 
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Figure 6.6. Measles trend in Europe between 1995 - 2004. 
 
This drop is mainly due to a sharp decrease in the number of cases in France and in Italy, but the 
incidence has decreased greatly in most countries over the 10-year period. A recrudescence of measles 
was observed in the Netherlands (1999–2000), Spain (2003), Poland (1998) and Lithuania (2002). Since 
2000 a significant number of cases have still been observed in France, Germany and Italy. The incidence 
in these countries has fluctuated between five and 42 per 100 000 per year. In the other countries, 
incidence has fluctuated between one and 10 per 100 000 per year since 2000.  
 
In 2005, a total of 1 291 cases were reported by 25 countries, with more than 50% of cases (776) from 
Germany. The overall incidence in the EU was 0.28 per 100 000 per year and the highest rates per 
100 000 were reported by Ireland (2.26) and Germany (0.94). Elimination has not yet been achieved, 
and few countries were able to maintain an incidence rate below one per 1 000 000 per year during the 
past few years.  
 
Mumps 
 
Mumps is caused by the mumps virus. Mumps is preventable by a vaccine.  
 
Between 1996 and 2005, there was a generally decreasing incidence until 2002, but since then the 
number of cases has again been steadily increasing. Various countries experienced peaks in incidence 
over this 10-year period, notably Poland in 1998 and 2004, Estonia in 1998, France in 1995–96, Italy in 
1995–96 and 1999–2000, Latvia in 2000–01, Lithuania in 1999, Malta in 2000, Portugal in 1996–97 and 
Spain in 1996 and 2000.  
 
In 2005, a total of 52 918 cases were reported by 23 countries. The UK, followed by Iceland, reported the 
highest incidence rates (77.24 and 28.95 per 100 000, respectively). In those countries, mumps mainly 
affected young adults. The overall incidence in the reporting countries was 17.65 per 100 000 per year.  
 
Rubella 
 
Rubella is a mild febrile illness affecting both adults and children. The most serious consequence of 
rubella results from infection during the first trimester of pregnancy, when rubella infection can cause 
miscarriage, foetal death or severe birth defects. The overall trend of rubella in the last 10 years is 
declining, with two peaks seen in 1997 and 2001. However, recrudescence was observed particularly in 
Poland in 1997 and 2001, in Latvia in 1996 and 2002, in Lithuania in 1995 and 1999–2000, Czech 
Republic in 1998 and 2002, Italy in 1996–97 and 2001–02, Iceland in 1996 and Spain in 1996.  
In 2005, a total of 1 498 cases were reported by 22 countries. The overall incidence was 0.51 per 
100 000 per year, with Lithuania (3.44 per 100 000) and the Netherlands (2.23 per 100 000) reporting 
the highest rates. The age and sex distribution varied across countries, and may reflect a variation in the 
vaccine coverage by sex (some vaccination programmes started in women first) together with a variation 
in notification (more attention is given to rubella in girls and women). 
 
Polio 
 
Polio is caused by poliovirus. Childhood immunisation has been an effective preventive measure. In 
Europe, the last case of flaccid paralysis caused by wild polio was reported by Turkey in November 1998, 
and in June 2002 the WHO European Region was declared polio free. However, poliovirus imported from 
endemic countries remains a threat, as demonstrated in 1992–93 when imported polio caused an 
outbreak of 71 cases with two deaths in an unvaccinated community in the Netherlands. Polio eradication 
has implications in terms of the vaccination policies of Member States as many are changing from the live 
vaccine to inactivated vaccines in order to avoid vaccine associated flaccid paralysis.  

 
 
6.3.6. Food and waterborne infections 
 
Mass catering, intensified farming, industrial food production, and a largely international food market 
have created new, wide-ranging pathways along which infectious disease agents can spread. Changes in 
consumer behaviour (and, consequently, in the production and distribution of foods) have led to the 
situation that one contaminated part of food can affect a large number of individuals, often in 
geographically distant areas. Large multinational food-borne outbreaks are much more difficult to prevent 
and control. Effective surveillance of this group of diseases is restricted by variations in reporting systems 
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and different degrees of coordination between food, animal and environmental control authorities. 
Effective prevention and control requires close collaboration not only between microbiologists and 
epidemiologists in public health, but also with veterinary and food safety authorities. At EU level, besides 
the ECDC, also the Commission, EFSA and WHO EURO are important players.  
 
For several of these diseases surveillance has improved considerably in many Member States over the 
last decade, and it is difficult to decide whether an increase in reported incidence reflects a genuine 
increase or simply the improved detection. However, for two important infections, salmonellosis 
(including typhi and paratyphi) and shigellosis, there seems to be a declining trend in the EU. 
Campylobacter is the most commonly diagnosed food-borne bacteria in the EU, and may have been 
slightly increasing over time, while Cryptosporidium has caused waterborne outbreaks in several 
Member States. Although the majority of the symptomatic Campylobacter and Salmonella infections 
do not require any drug treatment, invasive infections do occur. Hence the monitoring of antibiotic 
resistance is important and should be included in the surveillance. The available vaccine for S typhi is 
used mostly for travellers to endemic areas.  
 
Besides these important infections, there are several food or waterborne infections that are either of 
regional concern (brucellosis, echinococcosis, trichinellosis), or of main concern in the immuno-
compromised, for the foetus or in the very young (listeriosis, toxoplasmosis). Indications are that 
listeriosis may be declining, but for toxoplasmosis the data are quite unreliable. 
 
Hepatitis A is declining in Europe, but this also means that more and more people remain susceptible to 
this virus, and outbreaks are still seen in several countries. An effective vaccine is available but it is 
recommended mostly for travellers.  
 
Cholera is exclusively an imported disease to the EU, with almost no secondary domestic cases seen in 
recent years. The available vaccine is used mostly for travellers to endemic areas.  
Norovirus and rotavirus infections are not reportable in the EU, but are important causes of 
gastroenteritis all over the Union. It may be that outbreaks caused by norovirus in confined places, such 
as schools, hospitals and cruise ships are on the increase, but it should be noted that methods for 
laboratory diagnosis have really been available only in the last decade. 
 
The true size of this problem is difficult to ascertain: even the best national surveillance systems miss the 
majority of cases, namely those patients who do not seek healthcare for their symptoms of 
gastroenteritis. Surveillance of these diseases remains important, not only to discover and, ideally, stop 
an outbreak, but even more importantly, to identify weaknesses in food (and water) processing and 
handling in order to make informed improvements in the future. An enhanced surveillance for all food-
borne diseases (covering all the diseases, but also enhancing the collected information, including 
antibiotic resistance where appropriate) is therefore a priority. Such a system should integrate laboratory 
data, in particular from molecular sub-typing. The list of diseases currently under surveillance needs to 
be reviewed with regard to food-borne viruses, and rapid information exchange platforms should be 
established for all food-borne diseases. 
 
 
6.3.6.1. Bacterial infections 
 
Campylobacteriosis 
 
Campylobacteriosis is a gastrointestinal disease caused by the bacterium Campylobacter. The most 
frequent route of transmission is consumption of contaminated food (mainly chicken) or water. Other risk 
factors include outdoor swimming and direct contact with infected animals. 
The incidence of campylobacteriosis showed a steadily increasing trend from 85 000 cases in 1995, to 
180 000–190 000 more recently, though this increase could be a result of better reporting (Figure 6.7). 
The most affected age group is children under the age of five years. The disease shows a characteristic 
seasonality with the highest reported numbers in the summer. A disturbingly high proportion of the 
Campylobacter isolates are now resistant against commonly used antibiotics such as fluoroquinolones 
and tetracycline. 
 
Figure 6.7. Campylobacteriosis trends between 1995 - 2004 
 
In 2005, more than 200 000 cases were reported, with the highest incidence reported by the Czech 
Republic (296 per 100 000), followed by the UK (87.95 per 100 000). Campylobacteriosis is the most 
commonly reported enteritis in the EU, but the high degree of under-reporting known to occur in many 
countries makes direct comparisons between them very difficult. Furthermore, the proportion of imported 
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cases varies considerably between countries with 99% domestic cases in Czech Republic, Lithuania and 
Slovakia, whereas in Sweden and Finland, respectively 61% and 52% of reported cases were imported. 
 
Salmonellosis 
 
Salmonellosis is a diarrhoeal disease caused by the bacterium Salmonella. Poultry, pigs, cattle, and 
other animals such as reptiles serve as its reservoirs. The most frequent route of transmission is the 
consumption of contaminated food. After a peak in 1995, the incidence of salmonellosis in Europe has 
remained high, although exhibiting a decreasing trend. 
 
Despite the generally decreasing trend, some countries – the Czech Republic, Denmark, Estonia, Finland, 
Latvia and Lithuania - have reported a 5% or more increase in incidence since 2004 . This could be due 
to improved surveillance systems (particularly in the new Member States), but also to the occurrence of 
outbreaks. A global epidemic of egg-related Salmonella enteritidis infections has heavily contributed to 
the European salmonellosis epidemiology, and this serotype has been by far the most common in Europe, 
and more dominant here than in most parts of the world. 
 
In 2005, a total of 181 876 human salmonellosis cases were reported by 27 countries, with the highest 
incidence reported in the Czech Republic (322 per 100 000), followed by Slovakia (223.67 per 100 000). 
The highest incidence was reported in the age group 0–4 years (27% of cases), decreasing steadily in the 
older age groups. Some countries, notably Sweden, the Netherlands and Norway had a very high 
proportion of imported cases (77–87%).  
Alternative sources of standardised information, i.e. returning travellers used as sentinels, indicate a very 
large under-reporting of cases in some of the Member States. 
 
Typhoid fever / Paratyphoid fever 
 
Typhoid/paratyphoid fever is a potentially life-threatening systemic disease caused by the Salmonella 
typhi and Salmonella paratyphi bacteria. Typhoid and paratyphoid fever occur worldwide and humans 
are the only reservoir for these bacteria. The mode of transmission is the consumption of contaminated 
food and water. Preventive measures include good personal and food hygiene.  
 
The overall incidence rate of typhoid/paratyphoid fever has been steadily declining since 1995. The 
highest proportion (31%) of all reported cases (n=20 746), was reported by Italy between 1995 and 
2004 (6 440 cases). In 2005, a total of 1 364 human typhoid/paratyphoid cases were reported by 26 
countries. Norway, with 0.87 per 100 000, reported the highest incidence rate, followed by the UK (0.79 
per 100 000). 
 
Shigellosis 
 
Shigellosis is a disease caused by the bacterium Shigella with the only reservoir in humans. 
Transmission occurs directly from person to person or indirectly via contaminated food or water. General 
hygiene measures are crucial, and proper hand-washing is the most effective individual way to prevent 
the spreading of disease. However, an outbreak of shigellosis in Germany was described linking the cause 
to sexual contacts between men who have sex with men. 
The incidence has been declining over the last 10 years with a slight peak in 2001. In 2005, a total of 
7 425 human shigellosis cases were reported by 26 countries. The European incidence rate was 1.82 per 
100 000, with the highest incidence in children less than five year-old (3.5 per 100 000), representing 
10% of all cases. Lithuania (13.43 per 100 000 total population), followed by Slovakia (9.51 per 
100 000) reported the highest national incidence rates. As shigellosis is highly endemic in many parts of 
the world visited by European tourists, information about recent travel would be important to monitor for 
the future. 
 
Verocytotoxin-producing Escherichia coli (VTEC) 
 
Verocytotoxin-producing Escherichia coli (VTEC) causes an enteric infection, with often non-specific 
watery or bloody diarrhoea that in some cases may proceed to a severe disease with renal failure and 
haemorrhages: haemolytic uremic syndrome (HUS). HUS is the leading cause of acute renal failure in 
children, and 3–5% of patients die. The main reservoir is cattle but the bacterium has also been found in 
goats, sheep, pigs and wild game. The most frequent route of transmission is the consumption of 
contaminated food (especially beef and raw milk), or contaminated water. Direct contact with infected 
animals and swimming outdoors in contaminated surface waters have been shown as a possible route for 
acquiring the infection. Controls of VTEC infections at the farm level are important in preventing the 
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introduction of the bacterium into the food chain. In addition, good hygiene practices in meat processing 
and food handling are essential preventive measures. 
In the last 10 years, the incidence has more than doubled, rising from 1995 to 2002 and levelling off in 
more recent years. However, this data may in some countries and for some of the years include both E. 
coli and VTEC. The most affected age group appears to be 0–4 year one. In 2005, a total of 5 218 cases 
were reported by 25 countries. The Czech Republic (16.72 per 100 000) followed by Sweden (4.27 per 
100 000) reported the highest incidence. A total of six outbreaks were monitored in 2005, with beef, 
lettuce and camembert cheese identified as the sources.  
 
Yersiniosis 
 
Yersiniosis is caused by the bacterium Yersinia (species other than the plague-causing Yersinia pestis). 
Yersiniosis occurs worldwide, but mostly in the Northern hemisphere. Pigs and cattle are known 
reservoirs. Infection is often acquired by eating contaminated, particularly raw or undercooked, pig meat. 
Other sources of infection have been vegetables kept in chilled stores for long periods.  
 
In the last 10 years, the incidence rate of reported cases has been relatively stable, but clear peaks were 
seen in 1998 and 2002. In 2005, 23 countries notified a total of 9 564 cases of human yersiniosis with 
Lithuania (14.63 per 100 000) followed by Finland (12.2 per 100 000) reporting the highest incidence 
rates. The overall incidence in the EU was 2.23 per 100 000 per year, with children under five years old 
having the highest incidence (30.4 per 100 000 per year).  
 
Listeriosis 
 
Listeriosis is a disease caused by the bacterium Listeria monocytogenes. The infection is mostly mild 
and self-limiting, but may lead to abortion in pregnant women. In immuno-compromised or elderly 
people, listeriosis may take a severe course. Listeria is ubiquitous in the environment, and food-borne 
outbreaks have been detected worldwide. Many animals carry the organism in their faeces, and 
consumption of contaminated food is the principal route of transmission. Control measures are directed at 
the farm and food-processing level to prevent the contamination of food products. Preventive measures 
include providing appropriate information for consumers about the risks. 
 
The annual incidence in Europe decreased between 1995 and 1998, but since then it has shown a 
sustained increasing trend. The incidence in 2004 (0.28 per 100 000 per year) was similar to that for 
1995. Twenty-six countries reported 1 491 cases in 2005. Denmark (0.85 per 100 000), followed by 
Finland (0.69 per 100 000) reported the highest incidence rates. More than half the reported cases 
occurred in individuals over 65 years of age. In 2005, 96 listeriosis cases were associated with 
pregnancy. These were reported by Germany (56 cases), France (37 cases) and Denmark (three cases). 
 
Brucellosis 
 
Brucellosis is a disease caused by Brucella genus bacteria. The reservoirs for these bacteria are sheep, 
goat, swine and cattle. Humans become infected by direct or indirect contact with animals or animal 
products (including milk and dairy products) or by inhalation of aerosols. Control measures to prevent the 
disease in humans include controlling and eliminating the disease in animals by vaccination and/or the 
test-and-slaughter of infected animals and proper pasteurisation of dairy products. The number of cases 
steadily decreased from 1999 (just under 4 000 cases (0.87 per 100 000)) to 2004 (1 743 cases (0.38 
per 100 000)). Twenty-six countries reported 1 429 cases in 2005, with an overall incidence of 0.31 per 
100 000. Portugal (1.40 per 100 000), followed by Ireland (1.29 per 100 000) reported the highest 
incidence rates. 
 
Botulism 
 
Botulism is a rare but serious paralytic illness caused by a nerve toxin produced by the bacterium 
Clostridium botulinum. Eating food that contains the botulism toxin causes food-borne botulism, while 
wound botulism is caused by toxin produced from an infected wound. Botulism appears to be a serious 
problem in only a few countries in Europe, and the trend of the disease seems to have been stable over 
the years. Poland reported the most cases over the 10-year period. In 2005, a total of 152 cases were 
reported by 22 countries but only five reported 20 or more cases, with Lithuania reporting the highest 
incidence (0.15 per 100 000). 
 
Cholera 
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Cholera is an acute enteric infection caused by the bacterium Vibrio cholerae. Humans are the only 
important reservoir, even though the bacteria can survive for a long time in contaminated coastal waters, 
transmitting diseases through infected seafood. Cholera is not an endemic disease in Europe. The number 
of imported cases has remained small; a peak of 40 cases was observed in 1998 but subsequently 
dropped to lower levels. In the last 10 years, 237 cases were reported ( <0.01 per 100 000 per year). In 
2005, 34 cases were reported by 20 countries, of which twenty were from the UK. 
 
 
6.3.6.2. Viral infections 
 
Hepatitis A 
 
Hepatitis A is a viral disease of the liver caused by hepatitis A virus (HAV). Up to 90% of HAV-infected 
young children do not have any symptoms. Transmission is through close contact with an infected 
person, or through ingestion of contaminated food, though recently sexual transmission among men who 
have sex with men has been described. A very effective vaccine is available. Almost 210 000 cases have 
been reported in Europe between 1995 and 2004, and during this period a steady decrease was observed 
from a peak in 1996–97 to 2000 and has remained stable since then. In 2005, 6 695 cases were reported 
by 25 countries. Slovakia (9.81 per 100 000) and Latvia (6.29 per 100 000) are the only countries with 
incidences of more than five per 100 000 per year. The highest incidence was seen in children under the 
age of 15. 
 
 
6.3.6.3. Parasitic infections 
 
Toxoplasmosis 
 
Toxoplasmosis is caused by the protozoan parasite Toxoplasma gondii. The infection is asymptomatic in 
most humans, but can be life-threatening in immuno-compromised individuals. Infections in pregnant 
women can cause congenital toxoplasmosis, with varying degrees of foetal damage. The definitive host of 
T. gondii is cats. Humans are usually infected through direct exposure to faeces from infected cats or 
from inadequately washed contaminated fruits or vegetables, but can also become infected from the 
ingestion of raw or undercooked meat. 
There is wide variation in the consistency of reporting, as well as in the reporting criteria. Reporting from 
most countries in Europe started in 1996, following the highest incidence observed in 1995 (1.68 per 
100 000 per year), and has shown a steadily decreasing trend since then. In 2005, 1 519 toxoplasmosis 
cases were reported by 14 countries, with Lithuania (6.86 per 100 000), followed by Slovakia (4.85 per 
100 000) reporting the highest incidence. As toxoplasmosis is a very common infection in humans and 
animals, the reported cases only reflect a minute proportion of all cases, and very few conclusions can be 
drawn from the data. 
 
Giardiasis 
 
Giardiasis is a parasitic infection caused by Giardia intestinalis (also called Giardia lamblia), causing 
both acute and chronic diarrhoea. Infants and children are at particular risk. Domestic and wild animals 
carry the parasite, although the major reservoirs are contaminated surface waters and humans. Infection 
occurs after ingestion of contaminated food or water, and several large waterborne outbreaks have 
occurred in Europe. As for many diseases, large differences between surveillance systems make 
comparisons between countries very difficult. However, the available data suggest a relatively stable 
trend over the last 10 years. In 2005, some 15 103 cases were reported by 18 countries. Estonia (24.28 
per 100 000), followed by Iceland (14.65 per 100 000) reported the highest incidence rates.  
 
Cryptosporidiosis 
 
Cryptosporidiosis is a parasitic disease caused by Cryptosporidium, infecting many species of large and 
small animals. Humans can be infected from other people or from the environment. Cryptosporidiosis can 
be life-threatening in immuno-deficient patients. Outbreaks have been reported in child day-care centres, 
in families, from lakes and swimming pools and through contaminated drinking water. Cryptosporidiosis 
is not reportable in many countries, and trend data are scanty. In 2005, almost 8 000 cases were 
reported by 16 countries, with Ireland (13.75 per 100 000) and the UK (9.26 per 100 000) reporting the 
highest incidence rates. Most cases occurred in the age groups under 15 years. Comparisons between 
reporting countries are complicated due to differences in the surveillance systems. 
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Echinococcosis 
 
Echinococcosis is a zoonotic parasitic disease, caused by the larval stage of the tapeworm Echinococcus. 
Humans are infected through close contact with infected animals (sheep, cattle, goats, horses, pigs) or 
through ingestion of undercooked infected food. The number of reported cases has been steadily 
decreasing since 1996. In 2005, altogether 337 cases were reported by 22 countries. Lithuania (0.44 per 
100 000), followed by Slovenia (0.30 per 100 000), reported the highest incidence rates. The real 
number of cases is probably considerably higher than those reported given the slow progression of the 
disease over many years. 
 
Trichinellosis 
 
Trichinellosis is a zoonotic disease caused Trichinella. The main source of human infection is the 
consumption of raw or undercooked meat products from pigs, wild boar and horses. As a preventive 
measure, all slaughtered pigs and horses undergo an investigation for Trichinella larvae in meat 
inspection in the EU. The risk remains higher in imported and wild animal meat and consumption of such 
undercooked or raw meat should be avoided.  
In the last 10 years, the incidence of trichinellosis in Europe has shown an overall decreasing trend 
despite peaks in Slovakia, France and Italy in 1998, in Poland 1999, in Latvia in 2000, and in Lithuania in 
2001. Since 2000, the incidence has been relatively stable. In 2005, 153 cases were reported by 25 
countries. Latvia (2.12 per 100 000), followed by Lithuania (0.35 per 100 000) reported the highest 
incidence rates. The two most affected age groups are children 5–14 years of age and adults 45–64 years 
of age. 
 
 
6.3.6.4. Prion diseases 
 
Variant Creutzfeldt-Jakob disease (vCJD) 
 
Variant Creutzfeldt-Jakob disease (vCJD) is a novel form of human spongiform encephalopathy (prion 
disease), which has been causally linked to bovine spongiform encephalopathy (BSE). The disease is 
fatal, with a mean survival of about 14 months. The main suspected route of transmission is through past 
consumption of infected beef products, although recently human-to-human transmission has been 
described through blood transfusion. Preventive measures include ensuring that the BSE prions do not 
enter the human or animal food chains, and that blood or tissue for transplants from potentially infected 
persons are not used in medical care. 
 
The transmission of vCJD through prions in the food chain has had profound political, social and economic 
implications. Because of the long incubation period, extending to years or even decades, there has been 
uncertainty about the likely extent of a future outbreak of variant CJD in the UK and in other countries. 
Current data are relatively reassuring, as the number of deaths from vCJD in the UK has declined over 
recent years after a peak registered in 2000. However, uncertainty remains about the possibility of 
increased numbers of cases in the future, particularly as there is now evidence of transmission of vCJD 
through blood transfusion. 
 
Since 1995, vCJD has been detected mainly in the UK but has also been seen in six other European 
countries. The highest reported annual number of cases (30) was in 1999. Since 1999, the number of 
reported cases declined steadily until 2004  
 
 
In 2005, a total of 21 cases were reported by 18 EU Member States. Slovakia reported 11 cases; 
however, the criteria for reporting these cases may have been different from those used in the other 
countries. Six cases reported in France, two in Ireland and one each in Estonia and in the Netherlands 
make up the remainder of the cases reported. 

 
 

6.3.7. Other diseases of zoonotic and environmental origin 
 
 
6.3.7.1. Summary 
 
This is a very heterogeneous group of diseases that fall into two broad categories: 
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• Diseases present in Europe (tularaemia, puumala virus infection, borreliosis, tick-borne 
encephalitis, Q fever, leptospirosis, anthrax, rabies, and West Nile virus infection). Some of these 
diseases have the potential to be used as a bioterrorism threat (anthrax and tularemia). At 
present, these diseases have a low number of cases, are often geographically confined, and have 
to be seen in relation to certain animal reservoirs. Surveillance has not been established for all of 
them in all countries. For each of these diseases there is a need to develop tailored monitoring, 
establish surveillance of outbreaks, monitor risk factors and standardise laboratory methods. 

• Diseases imported into Europe (malaria, viral haemorrhagic fevers (VHF), and plague). For these 
diseases it is important to have sufficient laboratory capacity for rapid diagnoses in travellers 
returning from endemic countries. 

 
The most important of the above diseases are tularaemia, puumala virus infections, borreliosis and tick-
borne encephalitis (TBE). Of these, only tularaemia is under EU surveillance. This is a disease mainly 
seen in the North and in sparsely populated areas of central Europe. It appears in outbreaks at intervals 
of several years, and any actual trend is difficult to describe. Puumala virus infection (nephropathia 
epidemica) could be classified as VHF, but is seldom reported as such in the EU. 
 
A number of exotic diseases, such as VHF, malaria and plague should be reported to the EU network, but 
these cases are almost all imported. The main reason for surveillance of malaria is not to discover any 
transmission in the EU, but rather to ensure that recommendations for prophylaxis remain valid. Few of 
these diseases actually pose any major public health threat to EU citizens. Some of these diseases are 
prone to outbreaks, which always attract a great deal of media attention. It is important to follow their 
epidemiology in order to give adequate information to the EU public. 
 
Environmental, ecological and climate changes contribute to the emergence, maintenance and 
transmission of vector-borne and other infectious diseases, some of them imported from regions where 
they are endemic. The effect of global warming on Europe in the years ahead could increase this danger. 
This is a wide range of diseases with different modes of transmission and with varying relevance to 
European public health. More systematic surveillance data are needed in order to allow for a more 
coordinated approach in terms of prevention and control. Imported cases through travel need to be 
monitored, in particular where there is the potential for autochthonous transmission (malaria, 
chikungunya, yellow fever, etc.), high infectivity (most VHF), etc. Considering the type of diseases and 
their possible impact, we need to be able to ensure rapid diagnoses for each of them, as well as for 
unknown pathogens. 
 
 
6.3.7.2. Diseases present in Europe 
 

Tularemia 

 
Tularaemia is a zoonosis, caused by the bacteria Francisella tularensis. Natural reservoirs include wild 
rabbits, hares and muskrats, as well as some domestic animals. Human infection occurs through a variety 
of mechanisms such as 1) bites from infected ticks; 2) direct contact or ingestion of water, food, or soil 
contaminated by rodents; 3) handling animal tissues or fluids or undercooked infected meat; and 4) 
inhalation of infective aerosols. Human-to-human transmission has not been documented. A vaccine is 
available to protect laboratory personnel routinely working with the bacterium. The pathogen has been 
considered as an agent with the potential for intentional release. 
 
In the last 10 years the reported number of cases in the EU has been very variable, but the overall trend 
appears to be stable. Finland and Sweden were the countries reporting the most cases over the last 10 
years and trends for both countries appear to be increasing, although more in Sweden. In 2005, 508 
cases were reported by 21 countries. Sweden (2.73 per 100 000), followed by Hungary (0.86 per 
100 000) reported the highest incidence rates. 
 
 

Puumala haemorrhagic fever with renal syndrome 

 
Puumala haemorrhagic fever with renal syndrome, also called ‘nephropathia epidemica’, is caused by the 
puumala virus, and occurs mainly in Northern Europe and Russia. Transmission to humans occurs 
through the inhalation of the virus in aerosols contaminated with the excreta of infected rodents. Up to 
80% of infections may be asymptomatic. Clinical illness results in haemorrhagic fever with renal 
syndrome, with a death rate of less than 0.5%. This disease is the most common haemorrhagic fever in 
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Europe. In the past 10 years, there has been an increase of cases every third year. The year 2005 saw 
one of these peaks, with more than 2 500 cases reported by Finland and 330 from Sweden. Higher than 
usual incidences were also noticed in France, Germany, Belgium, Austria, and Luxembourg.  
 

Q fever 

 
Q fever is a zoonosis caused by Coxiella burnetii, characterised by an acute febrile illness. The natural 
reservoirs are sheep, cattle, goats, cats, dogs, birds and some wild animals. Humans are usually infected 
by direct inhalation of aerosols during parturition of infected animals, or from the dust of contaminated 
premises. European-level surveillance data are incomplete, but in the last 10 years the overall trend 
appears to be rather stable with the rate varying between 0.2 and 0.5 cases per 100 000. In 2005, 958 
cases were reported by 21 countries. Germany and France reported the highest incidence rates (0.49 per 
100 000 and 0.48 per 100 000, respectively). This is a typically under-reported disease due to its 
unspecific clinical features. 
 
 

Leptospirosis 

 
Leptospirosis is a zoonotic disease with a wide clinical spectrum, caused by Leptospira bacteria. The 
death rate is low, but increases with advancing age and may reach 20% or more. Humans acquire the 
disease by occupational or recreational contact with water, soil or other material contaminated with the 
urine of infected animals. Infection in humans may follow direct or indirect exposure to an infected 
animal’s urine or contaminated fresh water.  
 
The overall incidence was stable in the EU during the period 1995–2004, ranging from 0.1 to 0.22 cases 
per 100 000. The lowest number of cases in recent years (687) was reported in 2004. France continues 
to report a high number of cases, partly related to higher incidence in its overseas departments. In 2005, 
900 cases were reported by 24 countries, with Estonia (0.82 per 100 000) followed by France (0.77 per 
100 000) reporting the highest incidence. 
 

Anthrax 

 
Anthrax is a zoonotic disease caused by the bacterium Bacillus anthracis. Reservoirs are usually 
domestic and wild herbivores, and the spores can survive in the environment for decades. Anthrax is 
endemic in some regions in the world, including southern and eastern Europe. Humans become infected 
directly or indirectly from infected animals. Control measures include the correct disposal of animal 
carcasses, correct disinfection, decontamination and disposal of contaminated materials and the 
environment. The use of suitable protective equipment and vaccination of exposed susceptible animals 
and humans at occupational risk is required. Vaccine is limited to occupational, military and laboratory 
staff. B. anthracis has been recorded as a biological warfare agent since 1941. 
 
Over the last 10 years, the overall incidence has been stable. Twenty-seven countries reported a total of 
250 cases throughout the period (though only 24 countries reported for the whole 10-year period). The 
most cases were reported by Spain (65%), followed by Greece (14%). In 2005, 21 countries reported 
just 10 cases. 
 

West Nile fever 

 
West Nile virus (WNV) is related to other viruses causing encephalitis in humans. WNV is maintained in a 
cycle of wild birds and mosquitoes. Humans are mainly infected through mosquito bites, although 
infection through organ transplantation and blood transfusion has been documented, as has trans-
placental transmission from mother to child. Since a first large outbreak in Romania in 1996, WNV 
infection has become recognised as a major cause of public health concern in Europe. No treatment or 
vaccine is currently available, and the main preventive measure is to minimise the risk of mosquito bites, 
using mosquito repellent and protective clothing when outdoors.  
 
In the past 10 years, indigenous WNV outbreaks have been documented in the Czech Republic (1997) 
and France (2003) affecting five and seven cases respectively. In addition, sporadic imported cases have 
been reported in several European countries. The origin of infection of most imported cases is the USA, 
where an increasing number of infections have been reported since 1999.  
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Rabies 

 
Rabies is a disease caused by a rhabdovirus. It is mainly a disease of animals and it occurs worldwide in 
warm-blooded mammals. The transmission normally occurs through a bite from, or direct contact with 
saliva of, an infected animal. The disease is fatal as soon as typical symptoms appear. Prevention is 
possible by vaccination (before or after exposure). Preventive veterinary measures include proper 
vaccination of cats and dogs. Oral vaccinations to wild animals have proven effective in preventing the 
spread of disease within wild animal populations. In the last 10 years no more than seven cases per year 
were reported across the EU (total 21 cases). In 2005, five cases of rabies were reported by 22 
countries; four of them from Germany and one from the UK. There is a risk of re-introduction of rabies in 
the EU via travelling or by the cross-border movements of infected animals. 
 
 
6.3.7.3. Mainly imported diseases 
 

Malaria 

 
Malaria is caused by the parasite Plasmodium, and is transmitted to humans by mosquitoes. During the 
20th century, malaria was eradicated from many temperate areas, including the whole of the EU. As a 
result, the disease is now essentially limited to tropical countries. The potential for malaria re-
introduction in countries where it has been eradicated is of growing concern partly due to global climate 
change, as the malaria vectors are still present in previously endemic areas, including Europe. ‘Airport 
malaria’ is sometimes reported in relation to the inadvertent transport of infected mosquitoes from 
endemic areas. Due to the large number of imported cases in Europe, malaria surveillance is focused on 
travellers’ health.  
Since 1995, France has accounted for a large proportion of the imported malaria cases to Europe, mainly 
through its close ties with several African, highly endemic, countries. Over the period, the overall 
incidence rates have ranged from 1.45 to 2.27 per 100 000 per year, with a steady decrease since 2000 
(Figure 6.8).  
 
Figure 6.8. Malaria trends in Europe 
 
In 2005, 4 306 malaria cases were reported by 26 countries (France not reporting). The favourable trend 
in recent years contrasts with the increasing numbers of malaria seen in endemic countries. The fact that 
the trend of malaria cases in returning travellers is in decline despite the ever-growing numbers of 
Europeans travelling, suggests that travel prophylaxis recommendations are being applied with increasing 
success. Still, the risk for travellers to highly endemic areas remains significant. 
 

Viral haemorrhagic fevers 

 
Only those infections for which cases were reported in returning European travellers, or which have been 
identified as a threat in 2005, are discussed here below. The quality and availability of data on VHF differ 
from country to country. Some Member States’ annual reports document data on VHF in general, some 
on virus-specific infections, while others do not report VHF at all.  
 
Dengue fever is endemic in Asia, the Pacific, the Caribbean, the Americas and Africa. Humans are 
infected with Dengue virus through mosquito bites. Current evidence indicates that repeated infection 
increases the risk of the more serious Dengue haemorrhagic fever (DHF). In several Asian countries, DHF 
has become a leading cause of morbidity and death, mainly in children. Imported cases of Dengue fever 
are not uncommon, and in recent years Germany has reported annually some 120–220 cases, the UK 
around 200–250 cases, and Belgium and Sweden 25–60 cases. According to available data, no cases of 
DHF were reported in 2005.  
 
Lassa fever is endemic to West Africa. Rats are the reservoir of lassa virus; humans become infected 
through contact with their excreta. While about 80% of infections are asymptomatic, the remaining 
patients develop severe multi-system disease and up to 15% of the hospitalised cases may die. 
Individual short papers in Eurosurveillance reported on a total of five imported cases of Lassa fever in 
Europe in the past five years: two cases in the UK from Sierra Leone (2000 and 2003), one case in the 
Netherlands in 2000, also from Sierra Leone, and two cases in Germany in 2000 from Ghana or Côte 
d’Ivoire and Nigeria. No cases were reported in 2005. 
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Crimean-Congo haemorrhagic fever (CCHF) is endemic in several countries of Africa, the European 
continent and Asia. The virus is transmitted to humans through the bites of ticks. There is no specific 
treatment or vaccine available, and up to 30% of patients may die. In recent years, outbreaks have been 
reported in Turkey, Kosovo and Albania. Eurosurveillance reported one imported case of CCHF in the UK, 
in a traveller returning from Zimbabwe. No cases were reported in 2005.  
 
Ebola and Marburg haemorrhagic fevers are caused by the ebolavirus and marburgvirus respectively, 
both belonging to the same filoviridae family. Both are rare diseases, but have potentially high death 
rates. Transmission of the viruses occurs from person to person through close contact with blood or body 
fluids. No treatment or vaccine is available for either disease. No Ebola or Marburg haemorrhagic fever 
cases have been reported in Europe in the past 10 years. 
 

Yellow fever 

 
Yellow fever virus (YFV) has caused large epidemics in Africa and in the Americas, and is endemic in 
some tropical areas of these regions. The virus is transmitted through bites of mosquitoes, which also 
represent the reservoir for the virus. No specific treatment is available for yellow fever, but prevention is 
possible through administration of a highly effective vaccine.  
 
Yellow fever has not caused any outbreaks in Europe for more than a century. Only sporadic cases have 
been reported in travellers returning from endemic regions. In the last 10 years, one case was reported 
by Germany in 1999 (imported from Côte d’Ivoire), one from Belgium in 2001 (imported from Gambia), 
four from the UK in 1998, 2001 and 2005, and two cases from Ireland in 1998 and in 1999 (but there is 
no information on the source country of the UK and Irish cases). 
 

Plague 

 
In Europe no human plague cases have been reported for a long time. Given the severity of the disease 
and its clinical characteristics, it is unlikely that cases have been missed. Though relatively rare, the 
disease has a worldwide distribution and in the most recent years, a growing number of cases have been 
reported to the WHO. Presently, its only implication for European health systems is to counsel 
international travellers and be prepared to diagnose and treat the disease in returning travellers. 
 

 
6.4. Control tools and policies 

 
 

6.4.1. Surveillance 
 
Commission Decision 2000/96/EC specifies the list of communicable diseases (as listed on 
http://europa.eu.int) to be placed progressively under EU-wide surveillance and the criteria for their 
selection. The network's main task is to monitor and track developments. Within that network, disease-
specific networks (as listed on http://europa.eu.int) have been created. 
 
The monitoring and control of communicable diseases are greatly facilitated by well-functioning 
surveillance systems. Surveillance systems provide information for the early detection of potential 
outbreaks, and help to identify disease trends, risk factors, and the need for interventions. They provide 
information for priority setting, planning, implementation and resource allocation for preventive 
programmes and for evaluating preventive programmes and control measures. 
 
In responding to these various issues, the European Union network for the epidemiological surveillance 
and control of communicable diseases was established by Decision 2119/98/EC of the European 
Parliament and the Council and started work in 1999. The Communicable Diseases Network was set up to 
detect and control communicable disease in people regardless of the cause and manner of transmission. 
Its principal aim is to prevent further transmission of the disease to other people through epidemiological 
surveillance and investigation.  
  

 

6.4.2. Early warning 
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The second pillar of the network is an early warning and response system (EWRS) to alert public health 
authorities in Member States and the Commission on outbreaks with greater than national dimensions, 
for which a co-ordinated EU action may be required (Commission Decision 2000/57/EC). 
 
In order to ensure a rapid and effective response by the EU to events (including emergencies) related to 
communicable diseases, the Commission has put in place an early warning and response system (EWRS). 
EWRS is a web-based system linking the Commission, the public health authorities in Member States 
responsible for measures to control communicable diseases and the European Centre for Disease 
Prevention and Control (ECDC). EEA Countries (Iceland, Lichtenstein and Norway) are also linked to the 
system. 
 
Decision 2119/98/EC of the European Parliament and of the Council, and Decision 2000/57/EC regulate 
the procedure for reporting and for the functioning of the system. Under these decisions, Member States 
should inform about events likely to affect public health at EU-level. Therefore, the EWRS is frequently 
used for notification of outbreaks, exchange of information and discussion about the coordination of 
measures among players. The EWRS has been successfully used in a number of events such as SARS, 
avian influenza in humans and other major communicable diseases.  
 
The ECDC is in charge of providing scientific advice and risk assessment concerning messages received 
through the EWRS. Starting from 2007, the Centre has also been supporting the Commission by 
operating the IT tool. 
To increase the comparability of the data from the different Member States an important Commission 
decision was taken on 19 March 2002. This decision 2002/253/EC lays down case definitions for reporting 
communicable diseases to the Community network. 
 
 
6.4.3. Pandemic preparedness 
 
The avian influenza epidemic has given rise to grave concerns that an influenza pandemic could be 
imminent, due to H5N1 or another strain, fully adapted to human-to-human transmission and causing 
millions of deaths in Europe and elsewhere. When the pandemic does occur, it will result in health 
systems being stretched, hospitals saturated, transport and essential services paralysed, heavy economic 
losses, ethical dilemmas and social disruption. 
 
The European Union has taken strict measures to fight avian flu, but it is mainly and ultimately the 
responsibility of each Health Minister to take the national measures best adapted to fight human 
pandemics. Despite its limited competences in this field and encouraged by the good level of European 
and international collaboration during the SARS epidemic, the Commission has made several attempts to 
help improve the pandemic preparedness of the EU Member States  
 
The Commission has addressed pandemic preparedness in key documents covering in particular: 
 

• preparedness and response plans by the EU countries; 
• outbreak management; 
• early notification of cases; 
• outbreak assistance and coordination of responses; 
• surveillance and networking; 
• reference laboratories to identify the strain quickly; and 
• availability of vaccines and anti-viral drugs. 

 
The Commission also supports a number of European public health (European Influenza Surveillance 
Scheme) and research projects with the main objective to improve the development of suitable pandemic 
vaccines, in consultation with the European Medicines Agency. 
 
Furthermore, the Commission organised in 2005 two scenario exercises (pandemics and smallpox) to test 
the execution of the national plans of the Member States. They aimed at improving the interoperability of 
the national plans, availability of countermeasures, and the suitability of containment measures. In order 
to substantially reduce the impact of a pandemic, Member States must maximise the availability and use 
of both vaccines and antiviral drugs. 
 

 
6.4.4. EU-wide coordination – the ECDC 



 315

 
The activities on surveillance, scientific advice and risk assessment, as well as work on laboratory issues 
and sampling, have now become the responsibility of the European Centre for Disease Prevention and 
Control inaugurated in Stockholm in May 2005. 
 
In accordance with its founding Regulation EC N° 851/2004, the ECDC plays a key role in providing 
scientific and technical support to European and national decision-making on health security issues, the 
verification and assessment of outbreaks and for collecting, processing and transmitting information 
under the surveillance schemes and networks that it co-ordinates. 
 
The ECDC’s mission is to identify, assess and communicate current and emerging threats to human 
health posed by infectious diseases. In order to achieve this mission, the ECDC works in partnership with 
national health protection bodies across Europe to strengthen and develop continent-wide disease 
surveillance and early warning systems. By working with experts throughout Europe, ECDC aims to pool 
Europe’s health knowledge, so as to develop authoritative scientific opinions about the risks posed by 
current and emerging infectious diseases. 
 
 
The ECDC has a budget of € 16 million with 100 staff. The Centre’s budget is expected to grow to over € 
50 million by 2010 and its staff to 300 over the coming years. It works as a matrix organisation to cover 
work on several groups of diseases. 
 
The ECDC is the hub of the co-ordination of the Community Network for the Epidemiological Surveillance 
and Control. The ECDC assists the Commission in running the operation of the Early Warning and 
Response System in order to link the competent authorities of the Member States responsible for official 
notification of outbreaks and measures as well as consultations and co-ordination on measures taken or 
planned by the Member States. The new Centre also provides scientific co-operation within the extensive 
network of experts in the public health institutes of the EU, the US-CDC, Canada and other parts of the 
world. 
 
In future, the scope of the ECDC may be extended beyond communicable diseases to tackle other major 
cross border health problems. An evaluation of future EU needs in that respect was conducted in 2008, 
taking into account the results achieved by the ECDC. 
 

 
6.4.5. Antimicrobial resistance. 
 
A Council Recommendation (2002/77/EC) was adopted on 15 November 2001 on the prudent use of 
antimicrobial agents in human medicine. The European strategy to control antimicrobial resistance 
comprises actions in four priority areas, and takes into consideration that exposure to antimicrobial 
agents may occur not only through medicinal products but also through:  
 

• food surveillance with the aim of monitoring resistance to antimicrobial agents and evaluate the 
effects of interventions. The following priorities have been set up: a) develop a European network 
for the surveillance of the occurrence of resistant strains; b) put in place and improve the 
collection of data on consumption of antimicrobial agents in all sectors. These surveillance 
systems must co-operate closely with the Network on epidemiological surveillance and control of 
communicable diseases (Decision 2119/98/EC). Such cooperation will favour the analysis of 
combined information on the spread of communicable diseases, on the occurrence of resistant 
strains and on consumption of antimicrobial agents for the evaluation of policy effectiveness and 
for the policy design. 

 
• preventive actions to avert the occurrence of outbreaks of communicable diseases, to reduce the 

need for antimicrobial agents and to promote the prudent use of such agents. These include: a) 
increase the importance of this phenomenon in the dossier requested for any authorization to 
market antibiotics; b) support, at Community level, educational campaigns directed at 
professionals (such as optimising the choice of medicament, dose and duration of the treatment 
and training on hygiene and infection control standards) and the general public to avoid overuse 
and misuse of antimicrobial agents; c) make sure that antibacterial substances are available by 
prescription only in human and veterinary medicine, and distributed in a controlled way in 
agriculture; d) reinforce and promote infection prevention programmes, in particular 
immunization programmes; e) reinforce the food monitoring system as regards methods of 
analysis, sanctions and reporting systems; f) phase out and replace antimicrobial agents used 
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with different purposes in feed and food; g) give particular attention to GMOs which contain 
genes expressing resistance to antibiotics;  

 
• research and development of alternative products: a) encourage the development of new 

antimicrobial agents, alternative treatments and vaccines; b) support the development of rapid 
and reliable diagnostic and susceptibility tests. A need has also been identified for research 
focused mainly on the mechanisms of emergence and spreading of antimicrobial resistance, 
development of new means of preventing and treating infections, and on the development of 
alternatives to antimicrobial agents. 

 
• international cooperation: the expansion in global trade and travel makes the international 

dimension of these measures a major pillar that must be specifically addressed. Among the aims 
of this programme there is, therefore, the development of cooperation, co-ordination and 
partnership with the Euro-Med, the Northern Dimension and the Candidate Countries and with a 
number of international organizations, including the WHO. 

 
 
(1) The results presented here are from the Executive summary of the Annual Epidemiological Report of the European 
Centre of Disease Prevention and Control (ECDC) produced to serve as a tool to harness the available data for action. 
We refer those that would need more detailed information to the full Annual Epidemiological Report 
(2) References to these sources are available in the full Annual Epidemiological Report on Communicable Diseases in 
Europe. As the data comes from various sources, only confirmed cases are included where the status has been 
specified; the official total figure has been used for the other cases. 
(3) Part of the ECDC’s remit over the coming years is to bring more clarity to actual figures for incidence, morbidity, 
mortality, cost, burden, etc., and to suggest effective evidence-based prevention actions. 
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7. 

ACCIDENTS AND INJURIES AND RELATED TIME 
TRENDS: PREVALENCE, INCIDENCE AND 

MORTALITY 
 

 
Acronyms 

 
ANEC European Association of Consumer Representatives in Standardization 
BEUC  The European Consumers’ Organisation 
CARE  Community Road Accident Database 
COD  Causes of Death Statistics 
CVI  Comprehensive View of European Injury Data 
DALY  Disability Adjusted Life Years 
DG Sanco  European Commission Directorate General for Health and Consumers 
DG Tren  European Commission Directorate-General for Energy and Transport 
EC European Commission 
ECHI  European Community Health Indicators 
ECMT European Conference of Ministers of Transport 
ERSO  European Road Safety Observatory  
ESAW European Statistics on Accidents at Work 
EU  European Union 
EuroSafe  European Association for Injury Prevention and Safety Prevention 
EuroStat  Statistical Information of the European Union 
FiP Falls in Pedestrians  
HDD  Hospital Discharge Data 
HFA-DB  Health For All Database 
HLA  Home and Leisure Accidents 
ICD  International Statistical Classification of Diseases and Related Health Problems 
IDB  EU Injury Data Base 
ILO  International Labour Organisation 
IPV  Interpersonal Violence  
IRTAD  International Road Traffic Accident Database 
KfV  Kuratorium für Verkehrssicherheit (Austrian Road Safety Board)  
OECD  Organisation for Economic Co-operation and Development 
PROSAFE Product Safety Enforcement Forum 
QALY  Quality Adjusted Life Years 
SDR  Standardised Death Rate 
VRU  Vulnerable Road Users 
VIP Violence and Injury prevention 
WHO  World Health Organization 
PYLL  Years of Potential Life Lost 
 
Project/ Programme names used: ADRISK, ANAMORT, ANEC, APOLLO, DAPHNE, EUNESE, 
EUROCOST, PROFANE, SAFETYNET, TEACH-VIP 

 
 

7.1. Introduction 
 
Injuries (unintentional due to “accidents” and intentional due to interpersonal violence and self-harm) are 
the most common cause of death in the EU Member States after cardiovascular diseases, cancer and 
respiratory diseases. About 60 million people, corresponding to about 12% of the entire European 
population, are medically treated for injuries each year and about 250,000 citizens of the European Union 
die as a result of an accident or violence. In children, adolescents and young adults accidents and injuries 
are the leading cause of death (KfV, 2007). There are large differences in the occurrence of injuries in 
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different EU Member Countries, although over the last ten years a reduction of about 20% has been 
observed in standardized death rates for many causes except for home and leisure accidents. 
 
Many organisations worldwide cooperate to address this huge health problem. The World Health 
Organization and the European Union have identified injuries as one area which should rank higher on the 
political agenda in order to make Europe a safer place to live in for its population. Both have taken recent 
initiatives to promote forceful public health actions to enhance injury surveillance, injury prevention and 
safety promotion: 
 
In 2005 the WHO has passed a Regional Committee Resolution on Prevention of Injuries in the WHO 
European Region. In 2007, the European Council released its Recommendation on Injury Prevention and 
Safety Promotion based on the conclusions of a Communication from the Commission of 2006. In order 
to assist national administrations and other stakeholders with the practical implementation of these 
guidelines a handbook “How to make Europe a safer place – key areas for consideration in implementing 
the Council Recommendation” has been prepared (Working Group of Governmental Experts on Injury 
Prevention and Safety Promotion, 2008). 
 
This chapter provides the most recent available information about the injury burden of health, underlining 
the arguments which already had underpinned the mentioned policy documents. Figures are coming from 
different data sources: HFA-DB (WHO), COD (EuroStat), CARE, IRTAD, ESAW, HDD (Apollo), IDB. 
 
An injury is a bodily lesion resulting from acute exposure to energy (mechanical, thermal, electrical, 
chemical or radiant) or from an insufficiency of a vital element (drowning, strangulation or freezing). The 
time between exposure and the appearance of the injury is short. Injuries are often classified as 
unintentional (due to accidents) and intentional (due to self harm or interpersonal violence) (WHO, 
2001). 
 
In addition to intent and cause, injuries can be categorized by their settings such as the home, work 
place and road, and by activities, such as sports or other leisure activities (WHO, 2005a). 
 
In contrast to many other causes of illness or premature death, injuries are widely preventable by 
addressing the external causes of injuries such as roads, work places, homes, sport facilities, products 
and services, as well as the rules of conduct.  
 
Therefore, effective injury prevention also needs appropriate information on these external factors. 
Detailed injury data make it possible to develop targeted prevention measures, monitor injury trends, 
prioritise issues, guide policies and evaluate the success of interventions designed to reduce injuries. In 
order to be able to prevent injuries effectively it is important not only to know how many fractures or 
head injuries have occurred, but also where, when, how, to whom and also why.  
 
There are countless examples of how detailed injury data has guided the improvement of standards and 
regulations for products (e.g. toys, child care articles, sport equipment, electric home appliances, safety 
labels) and services (e.g. playgrounds, skiing slopes, nursing homes). Public information through media 
and targeted safety education is almost impossible without proper risk assessment based on data. 
However, in many Member States this kind of data is not yet available on a routine basis. 
 
A number of initiatives have occurred in the past to reduce the frequency of injuries due to accidents and 
violence and have been particularly successful in reducing road fatalities, workplace accidents, chemical 
accidents and consumer product-related injuries. There is also ample evidence that improvements in 
trauma care have led to a significant reduction in mortality from trauma. Most of these measures have 
been proven to be cost-effective whereby the benefits of prevention for health systems often exceed the 
costs of intervention by a factor of several times.  
 
Traditionally injury prevention in EU Member States is segregated into independent sectors – traffic, 
employment, consumer safety, housing, welfare, police and justice etc. Although injury prevention 
programmes in the different sectors may have been quite effective within their specific scope, the 
fragmentation hampers the full use of the prevention potential. In particular the (public) health sector 
has not yet fully recognised the tremendous potential of taking action within its responsibilities.  
 
Applying the systematic public health approach helps to assess the magnitude of health problems, to 
identify priority areas, reveal gaps, allocate attention also to vulnerable groups, provide information for 
targeted prevention, monitor the effectiveness of actions, and create synergies by interdepartmental 
coordination. Better use of scarce resources for prevention, greater effectiveness of investments and 
accordingly higher savings in healthcare and welfare costs can be expected.  
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Although many safety actions are known as effective, e.g. car seat belts, pool fencing, smoke detectors, 
barrier free homes; there is still a great scope for widespread implementation to reduce the huge social 
toll of accidents and injuries, in particular by addressing risk settings and risk groups that have until now 
received limited attention such as the home, leisure and sport accidents, and safety of elderly citizens.  
 
This chapter provides a general overview of injury mortality and morbidity in the EU, a discussion of the 
evidence base for the proposed seven priority areas for public health action on injuries as proposed by 
the Council Recommendation (chapter “data discussion”), and a survey on available policy tools and 
guidelines for action. 
 

 
7.2. Data sources 

 
 
Governments and private agencies maintain systems that continually or periodically collect data on 
injuries that are used to measure trends and identify factors related to injury. These are collectively 
called injury surveillance systems. Several data sources need to be put together to get a full picture of 
the magnitude of the burden of injuries in the EU. These data sources comprise: 

 
Horizontal data - routine health data on mortality and morbidity data based on the International 
Classification of Diseases and Related Health Problems (ICD)  
Vertical data – coming from particular injury sectors e.g. police recorded data for the traffic sector and 
insurance recorded data for the occupational sector  
All data are collected for a specific purpose – guiding policy and accounting of services e.g. – and with a 
specific methodology. This may lead to problems of incompatibility when comparing and pooling the 
different data sources. 
 
The following data sources are used to establish a comprehensive view of injuries in the EU: 
 

 

7.2.1. Data on causes of death (COD)  
 
Data on causes of death (COD) provide information on mortality patterns and form a major element of 
public health information. COD data are derived from death certificates. The medical certification of death 
is an obligation in all Member States. Countries code the information of the death certificate into ICD 
(International Statistical Classification of Diseases and Related Health Problems) codes. The tenth version 
of ICD is used as standard in most Member States of the EU and is submitted to EuroStat (the statistical 
information service of the European Union) on a yearly basis.  
http://epp.eurostat.ec.europa.eu/ (EuroStat) 
 
ICD Chapters on accidents and injuries 
 
ICD-10:  
- Chapter XIX: Injury, poisoning and certain other consequences of external causes     
  (S00-T98).  
- Chapter XX: External causes of morbidity and mortality (V01-Y98) 
 
ICD-9:  
- Chapter 17 on INJURY AND POISONING (800-999) 
- Supplementary Classification of external causes of injury and poisoning (E800-E999) 
 
The quality of the data is subject to the way in which the information on causes of death is reported and 
classified in each country (certification and coding procedures). Procedures for the collection of COD data 
are relatively homogenous between European countries (death certificate, use of ICD). However, 
important quality and comparability issues remain (e.g. common coding practices of certain external 
causes like long term consequences and fatalities of non-residents like tourists). The information on 
injuries  which is collected via death certificate also differs across countries.  
 
For an evaluation of data reliability and quality see the ANAMORT project (http://www.dsi.univ-
paris5.fr/AcVC/anamort.htm). 
 

ICECI – International Classification of External Causes of Injuries 
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ICECI has been developed as a related classification with respect to the ICD-10 chapter XX; ICECI does 
not replace this ICD chapter but rather includes the external causes and can be used as a complementary 
instrument. It is a free practical tool for classifying the circumstances in which injuries occur on voluntary 
basis and belongs to the WHO family of classification systems The ICECI was the basis for developing the 
EU Injury Database (IDB) Coding Manual. 
http://www.iceci.org 
 

 
7.2.2. Data on Hospital discharges  
 
Most health care data available at EuroStat are based on administrative data sources in the countries. 
These data sources reflect the country-specific way of organising health care and may not always be 
completely comparable. Data on hospital discharges by diagnosis (ICD10 Chapter XIX) and average 
length of stay is also available by country, sex and selected ICD codes at EuroStat (information on 
external causes on accidents and injuries - ICD10 Chapter XX – is only sporadically available).  
http://epp.eurostat.ec.europa.eu/ 
 
For an evaluation of data reliability and quality of hospital discharge data for injuries see the final report 
of the APOLLO project (APOLLO, 2008). 
http://www.unav.es/ecip/english/pagina_5.html 
 
Within this project a database analysing hospital discharge data (Hospital Discharge Database HDD) due 
to injuries of several countries was created including options to calculate diverse indicators on the basis 
of the hospital discharge data. Access to this database is only granted to data providers. 
https://www.unav.es/preventiva/apollo/asistente/ 
 

 

7.2.3. CARE (Community Road Accident Database)  
 
CARE is a Community database on road accidents resulting in death or injury (no statistics on damage - 
only accidents). The major difference between CARE and most other existing international databases is 
the high level of desegregations, i.e. CARE comprises detailed data on individual accidents as collected by 
the Member States. The purpose of CARE system is to provide a powerful tool which would make it 
possible to identify and quantify road safety problems throughout the European roads, evaluate the 
efficiency of road safety measures, determine the relevance of Community actions and facilitate the 
exchange of experience in this field.  
http://ec.europa.eu/transport/care/index_en.htm 
 

 
7.2.4. ESAW (European Statistics on Accidents at Work)  
 
European Statistics on Accidents at Work (ESAW) are gathered on the basis of a methodology developed 
in 1990. The data refers to accidents at work resulting in more than 3 days’ absence from work (serious 
accidents) and fatal accidents. 
 
The national ESAW sources are the declarations of accidents at work, either to the public (Social Security) 
or private specific insurance for accidents at work, or to another relevant national authority (Labour 
Inspection, etc.) for countries which have a « universal » Social Security system. For accidents at work 
data is available for all ‘old’ EU-Member States (EU 15) and Norway. The methodology is being 
implemented in the New Member States and in the Candidate Countries with the first data to deal with 
being the reference year 2004. 
http://europa.eu.int/estatref/info/sdds/en/hsw/hsw_acc_work_sm.htm 
http://ec.europa.eu/employment_social/news/2002/apr/esaw_en.html 
 

 

7.2.5. IRTAD (International Road Traffic Accident Database) 
 
The International Road Traffic Accident Database provides detailed and comprehensive data on road 
accidents in order to provide internationally comparable up to date statistics and consistent time series 
for the assessment of national developments in the area of traffic safety. 
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IRTAD is now overseen by the Joint OECD/ECMT Transport Research Committee. IRTAD membership is 
open to all countries, including non OECD (Organization for Economic Co-operation and Development) or 
ECMT (European Conference of Ministers of Transport) countries. 
http://cemt.org/IRTAD/ 
 
SafetyNet is an Integrated Project funded by DG-TREN of the European Commission. The objective of the 
project is to build the framework of a European Road Safety Observatory, which will be the primary focus 
for road safety data and knowledge. http://www.erso.eu/safetynet/content/safetynet.htm 
 

 
7.2.6. EU Injury Database (IDB) 
 
The core survey of the EU Injury Database is based on Accident and Emergency department data from 
selected Member State hospitals. This data is aggregated at the EU level in a standardised way and made 
accessible in a central database. 
https://webgate.ec.europa.eu/idb/. 
 
The IDB “All Injury Coding Manual” is mostly based on the ICECI.  
 
In 2008 twelve countries - Austria, Cyprus, Denmark, France, Germany (regional), Italy, Latvia, 
Netherlands, Malta, Portugal, Sweden and UK (regional: Wales) - have implemented the core survey of 
the IDB. Most of these countries – Austria, Cyprus, Denmark, Ireland, Latvia, Netherlands, Malta, 
UK/Wales and Sweden – cover all types of injuries, unintentional injuries as well as injuries due to self-
harm and interpersonal violence. Information on the detailed external causes e.g. activity, type of sports, 
place of occurrence, mechanism, involved products and a narrative is provided and is comparable across 
all injury sectors.  
 

 

7.2.7. Injury Statistics Portal for Mortality Data 
 
The Injury Statistics Portal for mortality data (http://www.euroipn.org/stats_portal/) was developed in 
2004 by an EU-funded project led by Center for Research and Prevention of Injuries (CE.RE.PR.I.). This 
portal allows to access data collected by WHO WHOSIS database and by CARE database on road 
accidents resulting in deaths or injuries, with a friendly interface allowing the aggregation of data 
according to a number of features. 
 

 

7.2.8. Surveys 
 
Household surveys are an important source of socio-economic and health data. Important indicators to 
inform and monitor development policies are often derived from such surveys. 
 
Many European countries conduct on a (ir)regular basis such surveys which also contain questions on 
accidents and injuries  
 
Within the European Core Health Interview Survey (ECHIS) selected indicators on injuries are collected. 
http://www.ec.europa.eu/health/ph_information/dissemination/reporting/ehss_01_en.htm 
 

 

7.2.9. Other studies and projects 
 
Furthermore many national studies and single initiative complement the research on injury statistics. 
 
Experts at EuroSafe (the European Association for Injury Prevention and Safety Promotion) are the first 
contact point for European injury analyses. http://www.eurosafe.eu.com/ 
 
The EuroCost projects provide figures for the medical costs of injuries. 
http://www.eurosafe.eu.com/csi/eurosafe2006.nsf/wwwVwContent/53C05DC68320D9C9C12572EA003B7
284?opendocument&context=432A932A2A568665C12572EB004B01CF 
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The delivery of reliable indicators with the existing data sources is possible, but is not exhaustive. In 
particular data on disabilities/sick leaves /indirect and human costs is lacking and requires further 
research. 
 
Due to the different definitions used in the survey and statistics and the existence of several sources the 
comparison and summarisation of injury figures is rather difficult. 
 
 
 

 
7.3. Data analysis and presentation  

 
The main data source for this chapter is the “Report on Injuries in the European Union, Statistics 
summary 2003 – 2005” (see KfV, 2007)(1). See also the executive summary of this report (EuroSafe, 
2008). 
The figures stated in this chapter represent a yearly average based on the injury data of the latest 
available years, mostly for the period 2003-2005. 
 

 

7.3.1. Comprehensive View of Injuries 
 
The figures given in Table 7.1  are based on a data model that combines hospital data of the European 
Injury Database (IDB) with routine hospital discharge and cause of death data into a “comprehensive 
view of injuries in the EU” by different sectors of injury prevention. Projections in this overview of 
national surveys at EU level anticipate also the incidence information that will be available in the future 
through the EU Health Interview Surveys for injuries treated outside of hospitals (“All medically treated 
cases”). Also, indicators on health care consumption (hospital bed days) and long term consequences 
(prevalence of injury disability) of injuries by sector are given. 
 
The comprehensive view of injuries (CVI) in Table 7.1. Comprehensive view of injuries by sector, EU27 
allows for a comparison of major injury outcomes per injury sector, providing added value for public 
health and cross-sector injury prevention. For example: 
 

• For every injury-related death, another 28 people are admitted to hospital and another 136 
people are treated in Accident and Emergency departments in EU countries; 

 
• Roughly 60 million – or 12% - out of 500 million EU citizens are medically treated for injuries 

each year; this is more than the whole population of Italy: 
 
- 252 000 Fatal Injuries  
- 7 000 000 Hospital Admissions 
- 34 200 000 Hospital Outpatients 
- 18 300 000 Other medical Treatment 

 
• This corresponds to 50 million hospital days annually and a prevalence of more than 3 million 

disabled people to date, an enormous economic and public health toll; 
• Traffic injuries account for approximately 23% of fatal injuries but only for 7% of non-fatal 

injuries. 
• More than 80% of accidents happen in the area of home, leisure and sports - the setting with the 

most injuries by far;  
• EU-wide two thirds of all injuries are treated in hospitals, making them an important setting for 

injury surveillance. 
 
Table 7.1.  Comprehensive view of injuries by sector, EU27 
 

 

7.3.2. Mortality - Fatal injuries 
 
As demonstrated in the comprehensive view of injuries in Table 7.1, fatal injuries are just the tip of the 
iceberg, and a focus on mortality data alone can mask other developments such as the assumed rising 
number of disabled people and unchanged injury morbidity rates. Nevertheless, ICD based mortality data 
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is the most frequently used indicator for injuries and has a high level of international comparability. Every 
two minutes someone dies of a fatal injury in the EU27. This adds up to a quarter of a million people each 
year. Injuries kill more children, adolescents and young adults (those aged between 1 and 44) than any 
other cause of death. When you combine all age groups, i.e. young through to old together, injuries 
represent the fourth major cause of death in the EU. Only cardiovascular diseases, cancer and diseases of 
the respiratory system claim more lives (Table 7.2. Leading cause of death per age group, EU27). 
 
Table 7.2. Leading cause of death per age group, EU27 
 
There is an enormous difference in the rate of fatal injuries throughout the EU. Based on the 2003-2005 
figures for all ages, Lithuania has the highest injury fatality rate in the EU as a whole. The risk of dying 
from an injury in Lithuania is over five times higher than in the Netherlands, the country which has the 
lowest injury fatality rate for this time period. It is estimated that almost 100 000 lives could be saved 
each year if every country in the EU27 reduced its injury mortality rate to the same level as in the 
Netherlands (Figure 7.1).  
 
Figure 7.1. Injury death rates and injury deaths per country, EU27 
 
Distinguished by intent, unintentional injuries are responsible for about two thirds of injury deaths (68%) 
and intentional injuries for about one third (27%)  Suicides (24%), motor vehicle traffic accidents (21%) 
and falls (19%) are responsible for claiming more lives than any other type of injury, 5% are of 
undetermined intent  (Figure 7.2). 
 
Figure 7.2. Fatal injuries by causes of death, all ages, EU27 
 
When looking at gender and age, injuries affect males and females disproportionately. The risk of dying 
from an injury is almost twice as high for males (72 injury deaths per 100 000 males) than it is for 
females (35 per 100 000 females). As a result, 66% of EU injury fatalities are male, 34% female (Figure 
7.3). 
 
Figure 7.3. Injury deaths per 100 000 by sex and age group, EU27 
 
Recent trends indicate that injury mortality in the 27 Member States of the European Union is on the 
decline. Over the last ten years (given data availability) the standardised death rate  (SDR) for all injuries 
in the EU experienced a reduction of 20%. This decrease can be reported for all injury areas except for 
home and leisure, mostly falls in the elderly. This shows that further efforts are required in elderly fall 
prevention in order to save more lives from injury deaths and to accelerate the overall decline of injury 
mortality (Figure 7.4). 
 
Figure 7.4. Selected causes of fatal injuries, Standardised Death Rates (1995-2004, Index = 1995), 
EU27 
 

 
7.3.3. Morbidity 
 
Hospital admissions due to accidents and injuries in the EU27 sum up to almost 7 million, more than 
19,000 people each day and nearly nine percent of all hospital admissions in the EU, causing billions of 
healthcare costs (Figure 7.5). 
 
Figure 7.5. Hospital discharges due to injuries, EU27, 2003-2005  
 
On average about 1 500 hospital discharges due to injuries per 100 000 inhabitants in the EU27 are 
reported per year. A wide range of discharges exists between Member States, from 540 in Malta to 2 858 
in Austria, which reflects differences in national hospital admission policies and healthcare systems. The 
average hospital stay after an injury is approximately 8 days, adding up to an estimated total of € 1.5 
billion alone for hospital inpatients treated for injuries (Table 7.3).  
 
Table 7.3. Hospital discharge due to injuries, EU27: Minimum and maximum values per country 
 
Accident and injuries are extraordinarily detrimental to Community productivity. Little data is available on 
the causes of sick leave and disability due to injuries yet, both are important factors in reduced 
productivity. National data indicate that up to 8% of retirements on the grounds of disability and 20% of 
sick leave days are the result of injuries (Bauer et al, 2007).  
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7.3.4. Unintentional injuries - overview by sector 
 
Unintentional injuries can be assigned to three main sectors: 

• Transport / Traffic 
• Work place 
• Home, leisure and sports 

 
For the area of home, leisure and sports the political administrative responsibility is not as clear as it is 
for the other two sectors as it is still distributed among several governmental units, e.g. health sector, 
consumer safety, social welfare, etc.). This makes is difficult to attribute competencies and requires 
comprehensive coordination. 
 
Distinguished by sector, work place accidents account for 4% of unintentional fatalities, transport 
accidents for 33%, and almost two thirds of fatalities are attributed to the “residual category” of home, 
leisure and sports accidents. This categorisation is not completely clear-cut but provides a useful 
orientation for cross-sector injury prevention by linking the strong vertical sectors of work place and road 
safety with the horizontal WHO approach to injury prevention (Figure 7.6).  
 
Figure 7.6. Unintentional fatal injuries by sector, EU27 
 
While the magnitude of the injury epidemic is alarming, the location of the vast majority of injuries may 
cause even more concern. The reality is that EU citizens are more at risk of being injured, also fatally, 
either at home, at school, during leisure time and sports activities than in any other location. 
 

Transport sector 

 

Based on the WHO definition, a transport injury event is an incident involving a transport device and resulting in injury. 
The transport area can be further specified either by the vehicles used (train, cars, two-wheelers) or by the area (road, 

water, etc.) where the accident has occurred.  

 
Road transport is one of the most complex and most dangerous systems people have to deal with on a 
daily basis. Almost 50 000 road fatalities (definition according to WHO, 2004) and 1.7 million injured road 
users according to police records are the recent toll of road traffic in the EU. Road fatalities in the EU27 
range from 4 per 100 000 inhabitants in Malta to 22 in Lithuania which indicates the potential for further 
reduction of road traffic mortality in some Member States (Figure 7.7). 
 
Figure 7.7. Road fatalities and injured road users  
 
More than half of road fatalities are passengers or drivers of cars but vulnerable road users (pedestrians, 
cyclists and motorcyclists) account for at least 40% of road fatalities (Figure 7.8).Even the high share of 
vulnerable road users in these absolute figures is likely to underestimate the real risk of pedestrian and 
two-wheeler traffic participation. The relationship between risk and exposure has recently been explored 
in the DG TREN SafetyNet project (http://www.erso.eu/safetynet/content/safetynet.htm). 
 
Figure 7.8. Fatalities per road user type 
 
More information about circumstances and external causes of road accidents for the identification and 
quantification of road safety problems throughout the European roads can be obtained from the European 
Road Accident Database (CARE) and the International Road Traffic and Accident Database (IRTAD) - only 
by members of these databases - and in the future also from the EU Injury Database (IDB).  
 
According to an assessment made by the police, the majority of injured persons at road traffic accidents 
only sustain slight injuries (Figure 7.9). 
 
Figure 7.9. Non–fatal road traffic accidents per age group and injury severity 
 

Work place 

 
According to data aggregated by EuroStat and the WHO, more than 6 000 work place fatalities are 
recorded per year in the EU27. They range from 0.3 per 100 000 inhabitants in the United Kingdom to 
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3.2 in Portugal. Also the rate of non-fatal work place accidents shows a significant variation between 
Member States due to differences in national definitions and registration practices (Figure 7.10). 
 
Figure 7.10. Fatalities and injured due to work-related accidents 
 
Half of all work place fatalities occur in two branches: the construction (30%) and the manufacturing 
branch (20%). These two “leading” branches are followed by the transport sector (18% of all work place 
fatalities) which indicates the need for a close cooperation of work place and traffic safety institutions 
(Figure 7.11). 
  
 
Figure 7.11. Fatalities at work by economic activity, EU15 
 
More information about the socio-demography and circumstances of work place accidents can be found in 
the European statistics on accidents at work (ESAW) and the WHO Health for All database (HFA-DB). 
Within the framework of ESAW only harmonised data on accidents at work of EU15 was collected. The 
extension to the other Member States is still ongoing. Weaknesses of this system and problems with 
comparability of the national figures are described in Chapter 6.2. Figure 7.12. Non-fatal work place 
accidents by severity, EU15 + NO shows the severity of non-fatal work place accidents in terms of lost 
working days. 
  
Figure 7.12. Non-fatal work place accidents by severity, EU15 + NO 
 

Home and leisure 

 
The identification of home and leisure accidents in the available injury registers is not without controversy 
as they do not represent a category of their own in ICD statistics. Their scope can be estimated by 
considering all unintentional fatalities that are neither traffic nor work place accidents.  
 
Calculated in this way, the average rate of fatal home and leisure accidents in the EU27 is 22 per 
100,000 residents and is more than twice as high as the mean rate of fatal road traffic accidents. In 
absolute terms every year more than 100 000 EU citizens die from home and leisure accidents and 32 
million injured people need to be treated in hospital (Figure 7.13). 
 
Figure 7.13. Fatalities and injured due to home and leisure accidents per country 
 

These numbers make home and leisure the setting in which most injuries happen and for which capacities 
for prevention are least developed. Home and leisure accidents also comprise sport injuries that account 
for about 18% of this injury sector (Figure 7.14). 
 
Figure 7.14. Non fatal (hospital treated patients) home and leisure accidents per activity at the time of 
injury 
 
Injury surveillance in the home and leisure area is still neglected in most EU Member States which in turn 
hampers respective injury research. A prevention-oriented „all injury“ surveillance system such as the EU 
Injury Database (IDB) is currently operated by only thirteen European countries. This is surprising as the 
establishment of specially designed injury surveillance systems is widely advocated as a prerequisite for 
the development and evaluation of injury prevention strategies. The IDB provides a variety of indicators 
on hospital treated injuries, on both inpatients and outpatients, and for the purpose of injury prevention 
in particular important circumstances such as activity at the time of injury, type of sports, injury 
mechanism, place of occurrence etc. (see also “IDB” in Chapter 6.2).  
 

 

7.3.5. Intentional injuries 
 
Intentional injuries (suicide and homicide, assault, other violence) account for 27% of fatal injuries but 
only for 7.4% of all medically treated cases (See Table 7.1). 
 

Suicide and self harm 
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Suicides represent a serious public health problem. as they are one of are the main causes of injury mortality in 
the EU27 (24% of all cases, almost 61 000 people a year – see Figure 7.2 ) In Europe suicide rates vary from 
about 2 per 100 000 people in Cyprus to 35 per 100 000 in Lithuania (Figure 7.15.A). 
 

Figure 7.15.a. Suicide and self harm in the EU27 
 
 

More men than women commit suicide in the European Union (Figure 7.15.b. Suicide and intentional self-harm by 
gender in the EU27 whereas more women commit more suicide attempts (Figure 7.16). 

 

Figure 7.15.b. Suicide and intentional self-harm by gender in the EU27 
 

The majority of researchers and professionals involved in suicide prevention agree that suicide is associated with a 
complex array of factors such as: 

 

• mental illness 
• social isolation 
• a previous suicide attempt 
• physical illness 
• substance abuse 
• family violence 
• access to means of suicide. 

 
Research has shown that more than 90% of people who commit suicide had depression or another diagnosable mental 
or substance abuse disorder. Some risk factors vary with age, gender and ethnic group. Risk factors may change over 

time, while some factors frequently occur in combination. 
 

Identified risk factors also vary in their degree of effect and no one single factor has been found to be a sufficient cause 
of suicide (Guo and Harstall, 2004). 

 
Globally seen, in modern societies there is still a lack of awareness of suicide as a major health problem. At the same 

time, there is also still a taboo to discuss the issue in an open manner. 
 

Morbidity data on suicide attempts and self harms are not adequately documented. Hospital discharge data only deliver 

a rough picture, and no details on the background and risk factors of suicide attempts and self-harm. 

 
Figure 7.16. Hospital deaths and discharges due to suicide and suicide attempts by sex, selected 
EUGLOREH countries 
 
This situation might be changed as the European Injury Database will also contain in the future details on self harm 
injuries of hospital treated patients.  

 
For sure, tackling the problem of suicide and self harm requires a comprehensive multisectoral approach involving 

different scientific disciplines.  
 

Interpersonal violence: Homicide, assault 

 
Interpersonal violence (IPV) is defined as "the intentional use of physical force or power, threatened or 
actual, against another person, or against a group or community, that either results in or has a high 
likelihood of resulting in injury, death, psychological harm, maldevelopment, or deprivation“. The 
definition used by the World Health Organization associates intentionality to the committing of the act 
itself, irrespective of the outcome it produces. Interpersonal violence related mortality includes deaths 
due to homicide, sexual assault, neglect and abandonment, and other forms of maltreatment (WHO, 

2002). 
 
For all age groups taken together, interpersonal violence accounts for 2% of fatal injuries in the EU27 
and in particular for 5% in the 1-4 age group. Again, differences between countries in the European 
Union indicate a high potential for improvement and confirm the nature of preventability of violence 
(Figure 7.17). 
 
Like many other health problems in the EU, violence is not distributed evenly among sex or age groups. More men than 

women are victims of violence (Figure 7.17. Homicide, assault by sex selected EUGLOREH countries). 
 

Figure 7.17. Homicide, assault by sex selected EUGLOREH countries 
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The above-mentioned mortality figures  almost certainly underestimate the true burden of violence. In all 
parts of the world deaths represent the ‘‘tip of the iceberg’’ as far as violence is concerned. Physical and 
sexual assaults occur daily, though precise national and international estimates of each are lacking. Not 
all assaults result in injuries severe enough to require medical attention and – even among those that do 
result in serious injuries – surveillance systems for reporting and compiling these injuries are in many 
countries either lacking or are still being developed (WHO, 2002). 
 
Again, hospital discharge data only give a rough picture of the circumstances of non-fatal injuries due to 
homicide, assault and other violence. 
 
The currently developed European Injury Database will in future deliver information on injuries due to 
violence of hospital treated patients.  
 
The WHO World Report on Violence and Health provides an excellent introduction into  the global 
perspective of the problem of violence (WHO, 2002) 
 

 
7.4. Data discussion 

 
The survey of the previous chapter clearly shows the public health relevance and impact of accidents and injuries. The 

huge burden of accidents and injuries to societies and individuals can be qualified as follows : 

 
• The number one killer among young people: Accidents and injuries are the leading cause of death 

in children, adolescents and young adults. The burden of premature deaths is particularly high in 
such seemingly diverse areas as traffic accidents, drowning and suicides. 

• A major cause of disability: Many survivors of severe injuries suffer lifelong impairment. Although 
not accurately quantified, accidents and injuries are assumed to be the main cause of chronic 
disability among young people, leading to an enormous loss of life years in good health. 

• A major cause of morbidity and healthcare costs: On average, in all age groups, injuries account 
for about 8% of all hospital admissions. In addition to the huge financial burden on health and 
welfare systems, injuries often affect the whole family, emotionally, organisationally and 
financially. 

• Detrimental to Community productivity: There is little data available on the causes of sick leave 
and disability due to injuries. Both are important factors in reduced productivity. National data 
indicate that up to 8% of retirement on the grounds of disability and 20% of sick leave days are 
the result of injuries. 

• Unequal in its impact on social groups: The risk of dying from an injury is five times greater in 
the Member State with the highest injury rate than in that with the lowest rate. There are also 
inequalities in exposure to injury risks according to sex, age and social status. 

 
The European Community Health Indicator system (ECHI) is a proposal for health indicators which can be 
calculated in a reliable and comparable manner in most Member States and which are considered as 
helpful for policy making. The so called “short list” defines about 40 readily available and reasonably 
comparable indicators (mostly based on assessment by EuroStat). The additional ECHI “long list”, should 
be seen as a structured inventory of important indicators , which are not yet widely available e.g. due to 
a lack of reliable data or due to lack of common definition. Subsets of this list could be selected for 
further development under various arrangements. These two lists also contain several injury indicators 
defining the European standard of injury indicators.  
(See: http://ec.europa.eu/health/ph_information/dissemination/echi/echi_en.htm) 
 
Injury surveillance systems in the different countries of the European Union Union are designed to collect data in order 
to calculate the standard injury indicators. Only some of the data presented in the previous section meet the European 

standards  (e.g. road traffic injuries and, work place injuries). In other areas, further development and research is 
needed (e.g. calculation of costs, calculation of Potential Years of Life Lost (PYLL), Quality Adjusted Life Years (QALYs), 

and Disability Adjusted Life Years (DALYs) .  
 

In order to address the high impact of injuries on health and to develop the role of the health sector in 
making Europe a safer place to live in, the Council Recommendation of 2007 calls upon Member States to 
ensure an effective resource allocation for injury prevention by setting priorities. The following criteria 
have been used to identify priority areas: 
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• Social impact of injuries in terms of number, severity and consequences of the various categories 
of injury, such as loss of productive years, disability and human suffering; 

• Evidence regarding the effectiveness of interventions and the cost-effectiveness of alternative 
interventions in relation to the various priority options; 

• Feasibility of successful implementation of interventions in the European context and given the 
great diversity of infrastructures within Member States (gaps in prevention and political demand 
for action); 

• Time frame and measurability of intermediate outcomes of actions and impacts in terms of injury 
reduction. 

 
This has led to the identification of the following seven priority areas for injury prevention, analysed more 
in detail later on in this chapter:  

 
•   Children and adolescents; 
•  Elderly citizens and disabled; 
•  Vulnerable road users;  
•  Sports injuries; 
•  Injuries caused by products and services; 
•  Self-harm; and 
•  Interpersonal violence. 

 

 

7.4.1. Safety of children and adolescents 
 
Children and adolescents have been chosen as a priority because injuries and their disabling 
consequences have a tremendous impact on health in this age group: 

 
The share of fatal injuries is higher in very young ages (Figure 7.18). Injury is the leading cause of death 
for children, adolescents and young adults between 1 to 24 years of age. The annual death toll for this 
age group is estimated as 26000 cases in the EU27. For every death that occurs due to injury another 50 
children and youths are admitted to hospital with a traumatic injury. Another 800 cases are treated at the 
accident and emergency departments. This means that estimated  21 million children and youths are 
being treated in medical centres for traumatic injuries each year (Working Group of Governmental 
Experts on Injury Prevention and Safety Promotion, 2008). 
 
Figure 7.18. Injury death in % of all deaths per age group, EU27 
 
Deaths of children and teenagers are in particular tragic losses, both for the families and the ageing EU 
societies. Motor vehicle accidents, drowning and accidents caused by fire and flames are the top three 
causes of injury deaths in children (Figure 7.19.A).  

 
Figure 7.19.a. Fatal injuries by cause of death, 1-4 years of age 
 
According to these figures, actions should tackle severe injury hazards for preschool children at home 
(falls, scalds, suffocation, poisoning, drowning), playground safety and safety of child products, the usage 
of car restrain systems and bicycle helmets amongst older children.  
 
The “European Child Safety Alliance” (www.childsafetyeurope.org) is propelling for national action plans 
on child safety (MacKay & Vincenten, 2007); it has also issued a “Good practice guide” (MacKay et al, 
2006), and is providing materials for European campaigns as against drowning or domestic accidents. 
 
Link to the project: 
http://www.eurosafe.eu.com/csi/eurosafe2006.nsf/wwwVwContent/l2europeanchildsafetyalliance.htm 
 
Safety of adolescents 
Regarding adolescents and young adults: ,over 62 million young people aged 15–24 live in the EU 
representing 15% of the total population. Every year more than 20 000 people in this age group die due 
to injuries (Kumpala & Paavola 2008); this figure represents 65% of all young people’s deaths (Table 7.2. 
Leading cause of death per age group, EU27). Traffic accidents and suicides are the most common causes for 
injury deaths (Figure 7.19.B). 
 
Figure 7.19.b. Fatal injuries by causes of death, 15-24 years of age 
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The AdRisk – Project is dealing with the injury risk of young people and has prepared a European 
situation analysis regarding injuries and risk taking, a good practice guide, a strategy, and framework for 
action, and tools for campaigning (www.adrisk.eu.com). Special focus is on high risk groups prone to 
taking excessive risks. Thus, policy development and implementation tools are currently being produced 
and tested in pilot countries. Ultimately, the project will support the implementation of country 
programmes and activities that should contribute to reducing the high toll of injuries among adolescents 
in EU Member States and candidate countries (Working Party of Governmental Experts on Accidents and 
Injury Prevention, 2007). 
 
Link to the project: 
www.adrisk.eu.com 
 

 

7.4.2. Safety of elderly citizens  
 
The highest mortality rates due to injury are reported among people aged 65 and over (Figure 7.3) with 
falls being the major cause of these deaths (Figure 7.19.C). Injuries, at an advanced age account for a 
higher than average hospitalisation rate and an excess share in the direct medical costs  
 
Every year approximately 105 000 people aged 65 or older die due to an injury in the EU27.  
On average, 1 in 10 elderly will receive medical treatment due to an injury each year, which represents 
about 8 million cases per year in the EU27 (Working Group of Governmental Experts on Injury Prevention 
and Safety Promotion, 2008). 

 
As the number of elderly in the European Union population will increase by a factor of two between 2005 
and 2050, a significant increase in fatal and non-fatal traumatic injuries is expected if no substantial 
prevention actions are taken.  
 
Figure 7.19.c. Fatal injuries by causes of death, 65+ years of age 
 
Several networks and projects are to support the safety of senior citizens, in particular addressing the 
dominating problem of falls (www.profane.org, www.eunese.org). Relevant documents on this issue are: 
The evidence report by Todd & Skelton 2004, the policy guideline “Priorities for elderly safety in Europe” 
(EUNESE, 2006a), and the “Five-year strategic plan for the prevention of unintentional injuries among EU 
senior citizens” (EUNESE, 2006b). 
 
Actions on the safety of elderly citizens should tackle hazards for falls at home (floor covering, 
illumination, furniture, layout of bathrooms) and in and around buildings (stairs, handrails, design of 
footpaths) as well as the individual risk factors (e.g. training of muscular strengths, revision of multiple 
medication). . Existing good practice and innovative approaches in relation to the respective risk groups 
should be disseminated among related professional groups, management of care facilities and 
associations of the elderly or pensioners. 
 

 
7.4.3. Safety of vulnerable road users  
 
Road transport injuries are one of the major contributors to the burden of injury. Each year, 45 000 
people are killed on EU roads. Among the different groups participating in road traffic, people without any 
protection shield, namely pedestrians and two-wheelers are the most vulnerable. In case of a collision 
with a motorised vehicle they run the highest risk of an injury (Figure 7.20; see also Figure 7.8. Fatalities 
per road user type 
). Approximately 17 300 vulnerable road users (VRUs: pedestrians, cyclists and motor cyclists) were 
killed in 2004 (Working Group of Governmental Experts on Injury Prevention and Safety Promotion, 
2008). Almost half of fatalities were pedestrians, 37% to motorised road users and 17% to cyclists. 
Approximately 1.8 million vulnerable road users were injured whereof 1.3 million were bicyclists. Only 
about 12% of cyclist injuries have been reported by police authorities. Additionally, approximately 1.6 
million pedestrians were affected by an injury due to falls in transport areas.  
 
Figure 7.20. Mortality of Vulnerable Road Users by road users, EU25 
 
The data presented is taken from the  report on injuries to eulnerable road users  in the EU which aims at 
quantifying the problem in order to guide and monitor respective policy actions. Other reports of the 
same project address initiatives for interventions by the public health sector to prevent accidents among 
vulnerable road-users (Körmer and Smolka, 2008).  
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Link to the Project: 
http://www.eurosafe.eu.com/csi/eurosafe2006.nsf/wwwVwContent/B63FA7F33AF73562C12572AD00423
584?opendocument 
 
Policy recommendations are also provided by Avenso & Beckmann, 2005. 
 
In the field of road safety elaborated systems for the improvement of safety are in place: legislation, 
enforcement, traffic engineering, educational measures, research. Community networks for the exchange 
of experiences. Considerable improvements to safety have been achieved in the past and increased 
efforts for further reduction of transport risks are planned under the leadership of the transport sector at 
Community and at national level.  
 
Informative sources on safety of vulnerable road users (pedestrians and two-wheelers) are the gateways 
of the European Road Safety Observatory (ERSO) www.erso.eu and of the VOICE – Network (Vulnerable 
road user organisations in cooperation across Europe) hosted by the European Transport Safety Council 
(ETSC) www.etsc.be/voice.php.  
 
Consequently, the public health sector should concentrate its efforts on actions which are complementary 
and in support of existing policies. 
 

 
7.4.4. Prevention of sports injuries  
 
Sport makes an important contribution to the EU’s strategic objective of solidarity and prosperity. 
According to the Eurobarometer survey, about 6 out 10 European citizens participate in sport activities on 
a regular basis and the EU-region counts some 700 000 sport clubs. 

 
However, no sport activity is without risks: about 18% of injury related hospital admissions are due to 
sports activities (see Figure 7.14).This means that an annual estimate of 1.2 million hospital admissions 
and 15 million interventions by other medical and paramedical professionals is due to sports injuries in 
the EU27. The long term consequences of a large proportion of these injuries, for instance osteoarthritis 
after ruptures of rotator cuff, often result in high healthcare costs.  
Sports activities that dominate the injury league are ball games such as soccer, volleyball, handball and 
basketball (50%), racket sports (8%), winter sports (7%), gymnastics and aerobics (7%). (see Figure 
7.21).Swimming and bathing in open water and mountain hiking and climbing are at the top among the 
fatal injuries (Working Group of Governmental Experts on Injury Prevention and Safety Promotion, 
2008).  
 
Figure 7.21. Sports practiced at the time of injury, EU27, 2003-2005 
 
The “sport injuries” priority area is closely linked to the “safety of children and adolescents” priority area: 
e.g. almost 70% of people injured while playing football are below the age of 25. More than 90% of 
people injured in gymnastics and aerobics are also in this age group (Figure 7.22). 
 
Figure 7.22. Sports practiced at the time of injury by age group, 2003-2005  
 
Physical exercise contributes much to fitness and health and its promotion is a prominent feature of 
health promotion in Member States as well as within the European Commission strategy for health 
promotion. However, studies have demonstrated that a significant proportion of the health benefits are 
lost due to injuries. Sport injuries are also a very frequent reason for giving up sporting activities. 
Consequently, both strategies, promotion of physical exercise and injury prevention, should be combined 
as much as possible. 
 
The world of sport is diverse, covering activities and exercises for pre-school children, physical education 
at school, organised activities in sports clubs, individually organised leisure time activities, top athletics, 
and exercises for the elderly. There are many possibilities to prevent sport injuries such as modifying and 
improving equipment, rules, training methods and services (Working Group of Governmental Experts on 
Injury Prevention and Safety Promotion, 2008). 
 
A recent example of injury prevention in organised sports is the project named “Safety in sports – safety 
management for high risk sports in collaboration with European sports federations”. 
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7.4.5. Prevention of injuries caused by products and services  
 
Ensuring high standards of consumer safety in  is one prerequisite of the single market. The safety of 
non-food consumer products is ensured by a wide range of sectoral legislation and complemented by the 
General Product Safety Directive (European Parliament and the Council, 2001).  
 
Nevertheless, accidents involving non-food products and/or consumer services (i.e. tourism services, 
sports and leisure services) are numerous. Given the fact that the majority of injuries occur in the “home, 
leisure and sports” domain (Table 7.1) and that in most home, leisure and sports accidents some kind of 
“product” is involved (Figure 7.23), the importance of consumer safety to become involved in injury 
protection is obvious. 
 
Figure 7.23: Category of products involved in home and leisure accidents, selected EUGLOREH countries 
 
Analyses of product or service related injuries provide the opportunity for improving the design of 
products, buildings and vehicles, for guiding consumer information, legislation and law enforcement. To 
facilitate this, it is  essential to have injury monitoring and reporting systems which identify the nature of 
the injury, the nature of the product and/or service and the circumstances of the injury. In the EU injury 
Data Base, (IDB) products involved in the accident and the injury are identified and can provide at least a 
broad evidence base for consumer protection in the area of safety of products and services.  
 
This information can then be used by regulators and product developers to ensure continuous 
improvements in safety and reduction of injuries Community-wide (European Commission, 2006).  
 
Valuable information for policy makers on the safety of products and services can be found at the web 
portals of the European Consumers Association (BEUC, www.beuc.org), the European Association of 
Consumer Representatives in Standardization (ANEC) www.anec.org, and the Product Safety 
Enforcement Forum (PROSAFE) www.prosafe.org. 
 

 

7.4.6. Prevention of self-harm 
 
Self-harm and suicide are other important causes of premature death and hospitalisation. The issue of 
self-harm  is closely related to mental health and in particular to the prevention of depression. Suicidal 
behaviour has a large number of underlying causes. It is associated with a complex array of factors that 
interact with each other and place individuals at risk. These include:  

 
• psychiatric factors such as major depression, schizophrenia, alcohol and other drug use, and 

anxiety disorders;  
• biological factors or genetic traits (family history of suicide);  
• life events (loss of a loved one, loss of a job);  
• psychological factors such as interpersonal conflict, violence or a history of physical and sexual 

abuse in childhood, and feelings of hopelessness;  
• social and environmental factors, including availability of the means of suicide (firearms, toxic 

gases, medicines, herbicides and pesticides), social isolation and economic hardship.  
 

Some risk factors vary with age, gender, sexual orientation and ethnic group. Marginalized groups such 
as minorities, refugees, the unemployed, people in or leaving prisons, and those already with mental 
health problems, are particularly at risk.  

 
However, the presence of sufficiently strong protective factors may reduce the risk of suicide. Protective 
factors are related to emotional well-being, social integration through participation in sport, church 
associations, clubs, etc., connectedness with family and friends, high self-esteem, physical and 
environmental aspects such as good sleep, a balanced diet, physical exercise and a drug-free 
environment, as well as various sources of rewarding pleasure (World Health Organization, 2005c). 

 
In October 2005, the European Commission published a Green Paper on Mental Health which emphasised 
suicide prevention. In this context, actions to prevent suicides will be encouraged at local, regional, 
national and Community level. Actions in the field of injury prevention should therefore link up with the 
existing projects in the mental health domain, with the Green Paper on Mental Health and with future 
action plans foreseen in this area (European Commission, 2006). 

 
In the general school population, suicide prevention programmes based on behavioural change and 
coping strategies were found to be effective. In adolescents at high risk, school-based suicide prevention 
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programmes based on skill training and social support appeared to be effective in reducing risk factors 
and enhancing protective factors. For adult patients who have attempted suicide or deliberate self-harm, 
there is some evidence - in a very controlled setting - of the benefits of cognitive behavioural therapy. 
Trends towards benefits were also seen through the use of problem solving, emergency cards, dialectical 
therapy and specific medicinal products.  
 
As suicide is an outcome of complex interactions of various risk factors and protective factors, it has been 
suggested that a broad array of suicide preventive interventions addressing different risk factors at 
different levels will be required to achieve an overall reduction in the population suicide rate in the long 
term. Consequently, it may be necessary to develop a conceptual framework when planning and 
establishing national or regional suicide prevention strategies (Guo and Harstall, 2004). 

 

 

7.4.7. Prevention of interpersonal violence  
 
Interpersonal violence is an issue of growing public concern and includes domestic violence, child abuse, 
abuse of the elderly and youth violence. Interpersonal violence takes many forms (physical, mental and 
sexual) and occurs in different environments (in the family, between intimate partners, in the 
community, in institutions and at work). It undermines the social and economic conditions in society 
(European Commission, 2006). 
 
No single factor explains why some individuals behave violently towards others or why violence is more 
prevalent in some communities than in others. Violence is the result of the complex interplay of 
individual, relationship, social, cultural and environmental factors. Understanding how these factors are 
related to violence is one of the important steps in the public health approach to preventing violence.  
 
Because violence is a multifaceted problem with biological, psychological, social and environmental roots, 
it needs to be confronted on several different levels at once (WHO, 2002).  
 
The recording of violence by the police is neither sufficiently accurate nor detailed. In addition, the issue 
is heavily under-reported due to the reluctance of victims to report these events. In the framework of the 
Public Health Programme of the DG Sanco, improved reporting techniques will be developed in order to 
get better estimates of the size of the problem. To supplement the limited data available from police 
records efforts will be made to integrate information on ‘hidden’ forms of violence available from crime 
victimisation surveys. This might involve the development of a harmonised survey or module by the 
European Statistical System.  
 
There is a need for more systematic documentation and dissemination of violence prevention practices, in 
particular involving the health sector in collaboration with the police, justice and welfare system. 
Stakeholders need to be empowered by the provision of tools for planning, implementing and evaluating 
violence prevention projects. 
 
Dealing with violence on a range of levels involves addressing all of the following issues: 

 
• Addressing individual risk factors and taking steps to modify individual risk behaviours; 
• Influencing close personal relationships and working to create healthy family environments, as 

well as providing professional help and support for dysfunctional families; 
• Monitoring public places such as schools, workplaces and neighbourhoods and taking steps to 

address problems that might lead to violence; 
• Addressing gender inequality, and adverse cultural attitudes and practices; and 
• Addressing the larger cultural, social and economic factors that contribute to violence and taking 

steps to change them, including measures to close the gap between the rich and poor and to 
ensure equitable access to goods, services and opportunities. (WHO, 2002) 

 
Actions in this domain will be initiated in close collaboration with other Community programmes such as 
the DAPHNE Programme. Recommended entry points for searching policy guidance on suicide prevention 
and the prevention of interpersonal violence are the homepages of the World Health Organization 
www.who.int/violence_injury_prevention and www.euro.who.int/violenceinjury. 
 

 
7.5. Policy and Control Tools 
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No situation is without any injury risk and for almost any risk there is an array of opportunities to 
improve safety. In contrast to many other causes of ill health or premature death, injuries can be 
prevented by making the living environment and products and services safer, as well as by regulating the 
behaviour through legislation, supervision & education. 
 
There is no country in the EU without any policy in some injury area; laws, policies and programmes for 
fire prevention, work safety, traffic safety, and consumer safety are in place in all Member States 
(compare Shields et al, 2006). Other areas that are less well covered are safety at home, safety in sports 
or during leisure activities, suicide and self-harm. Many measures have been proven to be effective and 
cost-effective; benefits for health systems often exceed the costs of interventions by a factor of several 
times. Nevertheless, numerous well justified measures are not implemented thoroughly in Member States 
of the Community, which gives room for considerable improvement. One argument is the huge disparity 
between Member States: the risk for fatal injury in one country can exceed the risk in another by a factor 
up to four. 
 
A particular challenge is that injury prevention is a cross-cutting issue and the responsibility for 
implementing safety measures is vested in diverse policy domains, such as transport, employment, 
justice, housing, consumer protection, welfare, research and education. Nevertheless, the health sector 
with its responsibility for health information, health promotion and health protection has an important 
role to play that is complementary to existing policy initiatives. Although violence and accidents have 
always been a major cause of mortality and morbidity of the human species, only in rcent years injury 
prevention has also been accepted as a task of health policy making. 
 
The health sector must play a key role also in injury prevention as its mandate includes responding to all 
major health threats and causes of mortality and morbidity; a substantial proportion of direct cost related 
to injury is absorbed by the health sector. This offers a unique scientific and prevention-driven approach 
and highly credible testimonials; it is uniquely positioned to collect data, analyse risk factors and to 
inform stakeholders about health problems; and it is best-suited to coordinate multi-sectoral prevention 
efforts. How injury prevention can be supported by Ministries of health is the theme of the guide and 
reference book “Preventing injuries and violence” (WHO, 2007; Racioppi et al, 2004). The areas of action 
are described briefly as follows: 
 

• Organization within the Ministry: An appointed focal point in the ministry should take the 
responsibility for the implementation of injury prevention actions. Focal persons should be active 
members of the WHO focal persons network.  

• Policy making and planning: National strategies are important for ensuring a target oriented good 
planning and coordination of actions with all stakeholders. 

• Data collection and reporting: While the power for certain prevention measures is vested in 
different Ministries, the provision of useful health information is a core competence and 
responsibility of the health administration 

• Health services: Not all accidents and injuries can be prevented. Pre-hospital care and 
rehabilitation services play a decisive role in limiting the impact of injuries 

• Prevention: Effective measures are to be promoted, and injury and violence prevention should be 
included in the existing infrastructures for prevention and health promotion. 

• Capacity-building: The prevention of injury and violence requires knowledgeable and skilled staff. 
Medical professionals can act as effective advisors towards their patients. 

• Advocacy: Health administrators are most credible advocators towards the public and the other 
political sectors. 

 
Based on general reports about the burden of injury, the analyses of the preventability of the problem 
and the underdeveloped contribution of the health sector, the WHO Regional Committee for Europe has 
urged its Member States (i) to put injury on the health policy agenda; (ii) to develop injury surveillance 
instruments; (iii) to strengthen the technical and institutional capacity for injury prevention; (iv) to 
promote evidence-based approaches; and (v) to participate in international exchange of experiences 
(WHO, 2005d). The  WHO Regional Office for Europe has prepared an evaluation report about the 
progress made in implementing resolution EUR/RC55/R9 during the past three years for the WHO 
Regional Committee for Europe meeting in September 2008 (Sethi et al. 2008). 
 
 
In order to specify the role of EU organizations responsible for carrying forward the public health 
response, the European Commission has developed a strategic framework for public health action, which 
is laid down in the “Communication from the Commission to the European Parliament and the Council on 
actions for a safer Europe” from June 23, 2006, developed by DG Sanco together with governmental and 
nongovernmental experts from Member States (European Commission, 2006). The Communication 
informs about the size of the problem, the opportunities of prevention, the added value of public health 
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action, and proposes a framework for Community action. Deriving from this Communication, the Council 
of the European Union has issued its “Council Recommendation on the prevention of injury and the 
promotion of safety” on May 31, 2007 (Council of the European Union, 2007).  
 
According to this Recommendation, Member States are expected to: 

 
Implement appropriate injury surveillance and reporting systems as a pre-requisite for targeted injury 
prevention and monitoring of progress. Governments should make better use of existing data and should 
develop representative injury surveillance instruments to obtain EU-wide comparable information and to 
monitor the evolution of injury risks. Special attention should be paid to product and service safety. 
Set up national action plans or programmes for injury prevention and safety promotion: these measures 
should promote interdepartmental and international cooperation and should ensure funding opportunities. 
Special attention should be given to gender aspects and to the “seven priorities” children & adolescents; 
elderly citizens & people with disabilities; vulnerable road users; sport injuries; injuries caused by 
products and services; self-harm; interpersonal violence. 
Enhance the capacity to tackle the injury problem: Injury prevention should be implemented in schools 
and appropriate knowledge should be incorporated in vocational trainings of health and other 
professionals, so that these groups can serve as competent actors and advisors. 
 
Accordingly, the Commission is requested to support these actions by: 

 
• Gathering and reporting Community-wide injury data and information; 
• Facilitating the exchange of information on good practices and policy actions, and disseminating 

this information to the relevant stakeholders; 
• Supporting Member States for the inclusion of injury prevention knowledge into the training of 

health and other professionals; 
• Carrying out accordingly Community initiatives by using existing resources such as the 

Community Public Health Programme; and 
• Carrying out an evaluation report within 2011. 

 
The guideline “How to make Europe a safer place – key areas for consideration in implementing the 
Council Recommendation” is under preparation in order to assist administrations and other stakeholders 
with the practical implementation.  (Working Group of Governmental Experts on Injury Prevention and 
Safety Promotion, 2008). This document describes briefly the current situation of injury prevention in 
Europe, informs about supporting initiatives of the Community (e.g. projects and tools), and recommends 
specific actions regarding surveillance, national action plans, capacity building and the seven priority 
areas (children & youth, elderly people, vulnerable road users, sport injuries, products and services, 
suicide & self-harm, interpersonal violence). 
 
For what concerns injury surveillance, the following guideline by the WHO is to be mentioned: “Injury 
Surveillance Guidelines” which discusses the different needs and approaches to injury data collection 
(Holder et al, 2004). Through a series of projects, the Commission has developed the outlines of a 
common methodology for injury information based on data available in many Member States. In order to 
provide stakeholders with Community-wide injury information the Member States are invited to: 
 

• Provide injury data on fatalities (mortality statistics), hospitalizations (discharge registers), 
surveillance of external causes like settings, activities, products and services (emergency room 
surveys), and other medical treatments (household surveys such as the European Core Health 
Interview System); 

• Secure the application of existing standards for coding, sampling, data collection, data provision 
and calculation of internationally comparable national indicators, e.g. on disabilities and costs; 

• Collaborate in implementing a stable Community injury information system, according to existing 
Community Standards, with knowledge, training and tools meeting the statistical quality criteria 
of EUROSTAT for inclusion into the EU annual statistical programme; 

• Enhance the detail of information within the national data systems on products and services, in 
order to serve the needs of the Common Market with reliable information about product and 
service related injury risks; 

• Encourage collaboration with other relevant policy sectors in Member States and within the 
Commission, (e.g. Transport, Employment, Justice, Civil Protection and Education) in order to 
provide appropriate health information also for their purposes, and link existing statistical 
systems relevant to injury for providing a one access point for stakeholders at national level; and  

• Disseminate injury information for advocacy and policy purposes and provide a help desk and 
information service at national level where stakeholders get answers to their data questions. 
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The Commission assists these developments by hosting the European Injury Data Base IDB, by making 
the data publicly available at https://webgate.ec.europa.eu/idb, by supporting the Network of IDB 
National Data Administrators, and by producing annual reports “Injuries in the European Union” (KfV, 
2007). 
 
Also policy tools regarding “national action plans” are provided by the WHO (Schopper et al, 2006). This 
guideline conceptualises a step-by-step process for the development of national policies to prevent 
violence and injuries. Models are available from a number of countries – at least plans for certain areas. 
In order to develop human capacities for injury prevention, basic knowledge is condensed in a curriculum 
for health professionals provided by the WHO called TEACH-VIP. Slide presentations, supporting lecture 
notes and other materials are freely available in CD-ROM format and supported by a users' manual 
(WHO, 2005b). 
 
As turntable for information between policy makers, researchers and practitioners at all levels, 
information for all stakeholders serves the European Association for Injury Prevention and Safety 
Promotion “EuroSafe”. EuroSafe is organized in programmes and task forces (networks) on all aspects of 
injury prevention and is working together with existing organisations in the field. It provides a 
comprehensive web portal including a database of “effective measures for injury prevention” and a “Who 
is who” application, download of documents, press releases, “fact sheets” and “policy briefings”, links to 
other organizations, and information on ongoing and planned initiatives within the field 
(www.eurosafe.eu.com). EuroSafe issues a quarterly newsletter, a scientific journal (Injury Control and 
Safety Promotion) and organizes bi-annual European Conferences (EuroSafe, 2008) 
 
Knowledge of ‘what works’ in injury prevention is needed to develop good policies and programmes. The 
European Association for Injury Prevention and Safety EUROSAFE offers a knowledge database on 
literature, projects and effective measures in injury prevention where everybody can search for measures 
that work. 
(http://www.eurosafe.eu.com/csi/eurosafe2006.nsf/wwwVwContent/l2introduction-knowledge.htm) 
 
Support for policy makers on the “seven priorities” is provided by a number of projects and networks, 
many of them within the EuroSafe framework and with support from the Commission, e.g. by means of 
the Public Health Programme.  

 

 
7.6. Future perspectives 

 
Generally in the EU Member States, there is a current decreasing trend of the rates of injuries, whereby 
this development is more pronounced in road traffic and work place and less favourable at home and 
during leisure time activities. The growing proportion of old and very old people and their high risk of falls 
play a major role in this development. Thus the public health contribution to injury prevention will 
become more and more important compared to those of other political sectors. While general strategic 
framework for this approach is available, its implementation is still at an initial stage. Injury is a major 
health problem, which can be efficiently tackled but it does not have the appropriate rank on the health 
policy agendA. The situation may change but some restrictions must be considered: 
 
The realization of the proposed leading role of THE Ministries of health in the field of injury is ambitious. 
In fact, in many Member States Ministries of health lack constitutional power as well as actual capacities 
for a strong leading function and interdepartmental coordination. Nevertheless, given the increasing 
burden of health expenditures and costs of disabilities, governments will soon realize the great potential 
of prevention. 
As long as nobody can be blamed for creating hazards and causing injuries (as it is the case in 
interpersonal violence, road transport and working conditions), there is a tendency to attribute the main 
responsibility to victims and their families. As a consequence, there is no strong political demand for 
governmental prevention in the sphere of home and leisure activities or of suicide and self-harm. The 
potential for prevention through policy action is seriously underestimated.  
Inequalities also in injury risk and access to safety remain a major challenge, while gaps between social 
classes do not tend to narrow and the social coherence might deteriorate. This will not make it easier to 
put the safety needs of vulnerable, but politically less well organised groups such as the aged, depressed, 
or socio-economically disadvantaged people higher on the political agenda. 
The decline in the number of fatalities due to injuries is to a large extent the result of improvements of 
medical treatment ( e.g. trauma and emergency care). This success is owed to the fact that there are a 
few and strongly organized professional groups involved. The challenge for injury prevention is to create 
policy platforms that are as successful as emergency care. 
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The most important challenges are identified and tools are available – at least to a certain extent – for: 
establishing injury surveillance and information; formulating national action plans; exchanging 
experiences; including injury prevention knowledge in vocational trainings; improving child safety, safety 
of elderly, product and service safety. Additional measures are currently being developed for the safety of 
adolescents, prevention of falls, safety of vulnerable road users, and sport safety. Ther is still much room 
for improvement in the public health response to interpersonal violence and self-harm. Also the question 
of indicators for health costs and disability has not yet been solved in a satisfying manner. A remaining 
challenge is the building up of adequate organizational capacities at national level, e.g. national focal 
agencies and research centres. The number of centres of excellence for injury prevention in Europe is 
inappropriately low, when taking into consideration that injury represents the fourth leading cause of 
death. 
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8. DISABILITIES 

 
 

Acronyms 
 
DIS  Disability Interview Surveys  
EHIS  European Health Interview Survey 
EHSS  European Health Survey System 
EUHSID  European Union Health Surveys Information 

Database 
HIS Health Interview Survey 
HES Health Examination Survey 
IAPB  International Agency for the Prevention of Blindness 
ID  Intellectual Disabilities 
LFS  Labour Force Survey 
WHO World Health Organisation 
 

 
 

8.1. OVERALL DISABILITY DATA AND POLICIES 
 
 

8.1.1. Introduction 
 
Physically or intellectually disabled people constitute particular vulnerable population groups, which 
require special health policies. Until now, models of disability were typically cast as “medical” (the result 
of individual pathology or deficit) or “social” (the result of social failure in providing access and support). 
The current construct of disability is fundamentally interactive and focuses on the individual’s expression 
of limitations in a social context (Schalock et al, 2007). Within this framework, the person’s limitations in 
functioning arise as the outcome of interactions between health conditions and contextual factors such as 
the environment or social attitudes. This approach has, to a certain extent, been incorporated into the 
model underlying the WHO International Classification of Functioning Disability and Health (ICF) (WHO, 
2001), which separates the notion of functional limitation from disability. Functional differences are 
measured along three different domains: (1) body structure and function; (2) activities; and (3) 
participation. Disability is not equated with a disease state, but people with intellectual disability or any 
other disabilities are regarded as striving to promote good physical and mental health and also incur risks 
to their health. 
Physically-disabled people include those affected by congenital anomalies as well as hearing and vision 
deficiencies or other limitations due to aging or to sequelae of some diseases, road traffic, home and 
leisure time accidents, or injured by unsafe products or extreme weather conditions. In many cases 
disabilities are associated with lifelong impairment. Although not accurately quantified, accidents and 
injuries are assumed to be the main cause of chronic disability among younger people, leading to an 
enormous loss of life years in good health. 

 

8.1.2. Data Sources 
 
The EU Labour Force Survey (LFS), based on a special ad hoc module, was carried out in 2002 on people 
with disabilities and long-term health problems. This survey covers all EU Member States, except Latvia, 
Poland and Bulgaria, plus Norway. The module consisted of 11 variables dealing with the existence, type, 
cause and duration of longstanding health problem or disability, work limitations (regarding the kind of 
work or the amount of work, and mobility problems), and assistance needed or provided to work. The 
results refer to persons aged 16-64 years, living in private households. Disabled persons are those who 
stated that they had a longstanding health problem or disability (LSHPD) for 6 months or more or 
expected to last 6 months or more. The indicator used is the percentage prevalence of people with 
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disabilities in various socioeconomic groups as well as the percentage distribution of certain 
characteristics of disability or of certain socioeconomic characteristics among those reporting disability. 
 
The EU Statistics on Income and Living Conditions (EU-SILC) carried out the first data collection in 2004. 
This survey covers only 13 Member States – the EU15 countries apart from Germany, the Netherlands 
and the UK plus Estonia, together with Norway. This includes the Minimum European Health Module 
(MEHM), made of 3 general disability/health items and questions. One of these questions relates to 
restrictions regarding activities in general. EU-SILC allows the analysis of earnings and income levels 
reported. 
 
The results of the two surveys were analysed in a comprehensive report (APPLICA et al, 2007). Where 
they cover the same issues, the results of the analysis of the two sets of data (EU-SILC and LFS data) are 
broadly consistent with each other. 
 
EUROSTAT’s activities in the European Statistical System (ESS)(1) will continue on further developing – 
through Partnership Health and in cooperation with international organisations – Community statistics on 
disability and social integration in order to provide the relevant and comparable statistical data needed to 
monitor the situation of people with disabilities. In general, comparable data on disability and on 
integration of people with disabilities into society can be collected by means of surveys that make use of 
common instruments. Health Interview Surveys (HIS) and Disability Interview Surveys (DIS) are widely 
accepted instruments that could provide comparable data for topics related to health, disability and social 
integration. 
 

 
 

8.1.3. Data Presentation 
 
Prevalence of limitations and disabilities 
 
On the basis of the LFS results of self-reported conditions, it is estimated that about 16% of men and 
women aged 16-64 in the EU have a long standing health problem or disability (LSHPD). About one third 
of persons affected by such condition reports not to have difficulties in working or other everyday 
activities. More than half of people affected by LSHPD indicated they experience limitations in the kind or 
amount of work they can do, while about one third reported to suffer restrictions in the mobility to and 
from work. Since these problems may occur simultaneously in the same individual, altogether restrictions 
related to work are experienced by 10% of men and women aged 16-64. 
 
Table 8.1. Proportion of people aged 16-64 with a long-standing health problem or disability (LSHPD) 
 
The occurrence of restrictions in work ability due to LSHPD increases with age: reported prevalence was 
less than 4% in the age group 16-24, 9% in the age group 25-54 and about 20% (those considerably 
restricted were about 12%) in the age group 55-64. Chest and breathing problems as well as mental 
nervous and emotional problems were more frequent, while circulatory problems and back and neck 
problems were less frequent, in the age group 16-24 years compared with older age groups. Among 
people with considerable restrictions related to work, 42% indicated limb, neck or back problems, 24% 
indicated diabetes, chest, heart, and stomach problems, 4% reported sight, hearing, speech and skin 
problems. 
 
Among people suffering from sight, hearing, speech and skin problems, almost 60% reported no 
restrictions in work activities. Considerable restrictions with regard to work were reported by 60% of 
those affected by mental problems or epilepsy; by about 30% of those affected by diabetes, chest, heart 
and stomach problems; and about 44% of those with limb, neck or back problems and by persons 
suffering from progressive diseases and other problems. 
 
Slightly more women than men result limited in their everyday activities while the opposite appears with 
respect to work activities. This difference may result from a different attitude of women with limitations, 
compared with their male counterpart, to be involved in work. 
Differences among countries vary widely, but these data may be affected by differences in self-perception 
of the health and disability status. 
 
Access to education 
 



 341

Participation to education and training among those aged 16-19 was 63% for persons with considerable 
restrictions in the ability to work and 75% for persons that were restricted to some extent, against 83% 
for those not restricted. In the age group 20-24, this proportion was 23% for persons with considerable 
restrictions and 36% for those limited to some extent, compared to 43% for those with no restrictions. 
These differences are also reflected in the attainment of educational qualifications beyond compulsory 
schooling. Moreover, reduced participation in education and training is more evident in women than men 
with considerable limitations. 
 
Employment rates 
 
The age-standardized employment rates of people in the age group 16-64 were 28% among those with 
considerable limitations and about 62% for those with limitations to some extent, as compared with 68% 
in those with no limitations. Among people aged 16-24 with considerable limitations, such proportion was 
27%, compared with 45% in people with no restrictions; in the age group 55-64 years, such proportion 
was reduced to 15% as compared to 45% in unrestricted people of corresponding age. 
 
Support provided and needed 
 
Broad differences exist in the provision of support to people with limitations in the ability to work: 
provision of support ranges from more than 50% to less than 10% of persons with considerable 
limitations across the EU Member States. In all EU Member States these proportions were much smaller 
with regard to people with limitation to some extent, with the exception of Belgium and the Netherlands, 
which provided support to about 42% of persons with partial limitations. 
 
Support is mainly provided with regard to the kind of work (40%), amount of work (17%), general 
support and understanding (12%) and assistance with mobility (10%). People with considerable 
limitations hold help in transfer to and from work more important than help in the kind of work, while 
those with limitations to some extent considered support with the kind and amount of work more 
important than that in transport. 
 
Income 
 
The earnings of people with considerable limitations were 22% lower than those of people without 
limitations. The wage gap between men and women is also apparent here: earnings of men with strong 
limitations are 12% lower, while those of women considerably limited are 28% lower, than those of 
people (both genders) with no limitations. Differences in earnings reflect differences in educational and 
occupational achievements.  
 
In 2003 the proportion of men in working age (16-64 years) with income below the poverty line was 20% 
among those considerably limited and about 17% among those limited to some extent. Among women of 
working age, about 16% of those with considerable limitations and about 14% of those limited to some 
extent had income below the poverty line. These figures compare with just under 11% of women and 
10% of men, who were not limited and had income below the poverty line.  
 
 

8.1.4. Future developments 
 
EUROSTAT launched in 2006 a project, with the aim to develop a survey module on Disability and Social 
Integration (EDSIM). This module is being designed as a free-standing module that could be included to 
provide health information in non-health surveys such as a Labour Force Survey as well as to be a core 
additional component of a European Health Interview Survey (EHIS) and so should be complementary to 
the other modules already prepared.  

An English version of the EDSIM module has been prepared and screened with cognitive testing. A first 
discussion with all MS on this module has been held in 2007 in Dublin at a European meeting on Disability 
statistics. The EDSIM module, translated in Italian and Lithuanian, is being pilot tested in Italy, Lithuania 
and United Kingdom. A larger translation and testing is also planned. 

On the basis of the results of the testing phase, a decision will then be made (by the Technical Group HIS 
and by the EUROSTAT Working Group on Public Health statistics) regarding the full implementation of the 
EDSIM module within the context of the EHSS (European Health Survey System).  
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8.1.5. Policies and control tools 
 
Equality of opportunity is the objective of the European Union's long-term strategy on disability, which 
aims to enable disabled people to enjoy their right to dignity, equal treatment, independent living and 
participation in society. In the framework of its disability strategy(2) the Commission promotes initiatives 
at EU and national level to identify and remove the various barriers in the economic and social 
environment that prevent people with disabilities from exercising their capabilities, as well as from 
enjoying equal opportunities and full participation in all aspects of life. The EU strategy is built on three 
pillars: (1) EU anti-discrimination legislation and measures, which provide access to individual rights; (2) 
eliminating barriers in the environment that prevent disabled people from exercising their abilities, and 
(3) mainstreaming disability issues in the broad range of Community policies which facilitate the active 
inclusion of people with disabilities. 

The European Commission along with 22 Member States has signed the UN Convention on the rights of 
people with disabilities(3). The convention itself covers a very broad range of areas such as employment, 
accessibility, education, freedom from exploitation, independent living and the right to be recognized as a 
person before the law. It refers also to such specific areas like statistics and data collection(4). All these 
fields have undergone major change throughout Europe in the past decade, being strengthened by EU 
initiatives and actions, including development and improvement of statistical information (like surveys) 
that aim in monitoring the situation of people living with disabilities.  
The European Commission adopted on 30th of October 2003 a Communication regarding the policy follow 
up to the European Year of People with Disabilities 2003. This Communication on "Equal Opportunities for 
People with Disabilities: A European Action Plan"(5) provides a reference point and framework for 
ensuring that disability issues and concerns are fully taken on board in all relevant EU policies. The first 
phase of the Action Plan (2004-2005) addressed the establishment of the conditions which are necessary 
to promote employment of people with disabilities in the open labour market. Better access to education 
and life-long learning, to the potential of new technologies, and physical access to the public built 
environment, in particular to the workplace, were all important employment-related areas identified as 
priorities for action during 2004-2005. The second phase of the Action Plan (2006-2007)(6) focused on 
the active inclusion of people with disabilities. Based on the citizens’ concept of disability(7) it emphasises 
the need for an environment that enables disabled people to be more independent. The priorities for the 
actions under this phase of the action plan concentrate on encouraging activities, promoting access to 
quality support and care services, fostering accessibility of goods and services, and increasing the EU's 
analytical capacity. The third 2008-2009 phase of the action plan centres its attention on two strands of 
action. One strand refers to inclusive participation through accessibility, e.g. by fostering accessibility of 
the labour market, boosting accessibility of goods, services and infrastructures, and consolidating the 
European Commission's analytical capacity to support accessibility. The other strand relates to action 
towards full enjoyment of fundamental rights by facilitating the implementation of the UN Convention and 
completing the Community legislative framework of protection against discrimination. Progress will be 
regularly reviewed and new priorities identified for the period up to 2010. 
 
 
 
 
8.1.6. References 
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8.2. SPECIFIC DISABILITIES 

 
 
 

 

8.2.1. Intellectual disability 
 
 
 
8.2.1.1. Introduction 
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Intellectual disability has emerged as the preferred term for a condition formerly known as mental 
handicap or, in the United States, mental retardation. By contrast, in the United Kingdom learning 
disability is currently used. Multiple terms give rise to some confusion about the characteristics of people 
in this group, and it is still the case that intellectual disability is sometimes interchanged, erroneously, 
with mental health or psychiatric difficulties. They are distinct terms, although people with intellectual 
disabilities may incur mental health difficulties in the course of their lives.  
The condition is present from birth or the early developmental period and is characterized by significant 
limitations in both cognitive and adaptive functioning – for example, in communication or activities of 
daily living. Recent formulations have emphasized the importance of the individual’s health as an 
essential requirement for lifelong community participation and also as a key indicator of quality of life 
(AAMR, 2002).  
 
Persons with intellectual disabilities (ID) are frequently the most vulnerable group and, on many 
occasions, are exposed to human rights violations and deprived of minimum services and dignity. These 
persons are also the most likely to be secluded in large institutions, unable to access basic health and 
educational services, and excluded from ordinary social relations. Although it is well known that 
intellectual disability is a neglected area, essential information about the presence or absence of 
resources and services for this population does not even exist in most of the countries of the world 
(WHO, 2007). 
People with intellectual disabilities have made marked gains in life expectancy in recent decades (WHO 
2000). Despite increased longevity, people in this group show negative disparities in health status and in 
access to optimal health care. Across the lifespan, not only do they experience the risks to physical and 
mental health incurred by their peers in the general population, but also they are more likely to incur 
additional health problems and, thus, to report increased morbidity and poorer health status. For 
example, higher rates of obesity, mental health disorders, and lower rates of cardiovascular fitness, 
vaccination levels, and preventative health screening have been identified among people with intellectual 
disabilities, not to mention epilepsy and mental health difficulties with a high rate of prevalence. This 
section presents an overview of available prevalence data, health-related evidence from the published 
literature and current health information at country and regional levels.  
 
 
8.2.1.2. Data sources 
 

Population-based data related to the prevalence of intellectual disability are not common in most 
European countries, as the authors of the final Report of Pomona-1, funded by DG-SANCO 2002-2004, 
concluded (Linehan et al 2004).  However, some countries – Ireland, for example – record administrative 
data about individuals with intellectual disabilities who are known to formal service systems 
(www.hrb.ie). It may be inferred that these databases under-report this population by omitting persons 
not known to formal services, those with mild levels of intellectual disability or young children who have 
not entered school. 
Population-based health related data can also be gathered at country level, for example through a post 
census survey of a representative sample.  In this way, people with intellectual disabilities can be 
recognised and their characteristics, health outcomes and use of health services may be compared with 
those of their peers in the general population.  A National Disability Survey of this kind was undertaken 
by the Central Statistics Office in Ireland following the Census of 2006, and preliminary results will be 
announced in October 2008 (www.cso.ie/nds).   
Health-related data about people with intellectual disabilities have amassed recently. Data are available 
from scholarly articles, project reports and national surveys in the Member States, although these data 
vary in scope and external validity, and are typically not linked to other databases.  A notable exception 
is the Netherlands, where GPs (primary care physicians) are able to identify those patients on their 
registers who have intellectual disabilities, and may thus compare their health outcomes and service 
utilization patterns with those of patients from the general population (Straetmans, van Schrojenstein 
Lantman-de Valk et al 2007). 
Further, people with intellectual disabilities have until recently been absent from public health surveys.  
Thus, attempts to monitor their health have hitherto been sporadic or accomplished through community 
studies and convenience samples.   References included in this Chapter represent recent studies related 
to the health of people with intellectual disabilities drawn from peer-reviewed literature and policy 
documents. 
Inclusion of people with intellectual disabilities within national health interview (HIS) and health 
examination (HES) surveys of population health was identified as a potentially valuable resource for 
identifying health disparities (Scheepers et al., 2005). The European Union Health Surveys Information 
Database (EUHSID) is an inventory of population health related surveys in Europe 
(www.iph.fgov.be/hishes/).  It comprises a major element of the developing European Health Survey 
System by providing open access to existing and new health interview and health examination surveys 
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conducted throughout the European Union. In May 2007, an examination of a sample of these surveys 
was undertaken as an activity within the Pomona-2 project (www.pomonaproject.org). A total of 123 
surveys, conducted in 17 European countries (all of which were currently represented in Pomona-II, or 
had previously been partners in Pomona-I) were examined.  The surveys were conducted over two 
decades (1986-2005), with the majority (60%) being undertaken between the years 2000 to 2003. The 
scope of the surveys varied widely ranging from smaller health barometer surveys with sample sizes of 
N=1,000, to population based census surveys reporting sample sizes in excess of N=10 million.  
Preliminary findings at time of writing suggest that it is very much the exception for a survey to include a 
sample of people with intellectual disabilities, either through sampling residential centres or by use of 
proxy respondents.  Further, it is uncommon for an individual to be identified specifically as having 
intellectual disability: rather, such individuals are described as having a more general long term 
condition. It was not possible to identify a source of comparable data based on population estimates that 
specifically related to the health of people with intellectual disabilities in Europe. Mindful of these gaps in 
knowledge, the Pomona Group began in 2002 to gather available evidence and to develop health 
indicators permitting comparable health information across Europe.  A set of 14 Country Reports gives 
considerable detail on each country’s history of provision for persons with intellectual disabilities, current 
service systems and sources of information.  They are available in two Interim Reports for 2006 and 2007 
that can be found on the project website www.pomonaproject.org. The project’s Final Report was 
submitted to Luxembourg in October 2008, and once approved it too will be available on the website. 
 
Definitions 
Intellectual disability is defined by ICD 10 (World Health Organisation’s International Classification of 
Diseases, Version 10, 1992) as a condition of arrested or incomplete development of the mind, which is 
especially characterized by impairment of skills manifested during the developmental period’. DSM IV 
(American Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders, Version IV, 
1994) provides a similar definition: “a developmental condition that is characterized by significantly lower 
than average level of general intellectual functioning”. Both ICD10 and DSM IV definitions note that 
deficits in intellectual functioning must be accompanied by deficits in ‘adaptive behaviour’, defined as age 
appropriate functioning in everyday activities such as communication, self care, education, work, leisure 
time and health. 
This dual-criterion approach (Schalock et al., 2007), emphasizing deficits in both intellectual functioning 
and in adaptive behaviours was pioneered by the American Association on Intellectual and Developmental 
Disabilities (formerly the American Association of Mental Retardation) whose current definition of 
intellectual disability is ‘a disability characterized by significant limitations both in intellectual functioning 
and in adaptive behavior as expressed in conceptual, social, and practical adaptive skills. This disability 
originates before age 18’ (AAMR 2002, p8). Changes in definition reflect the transition from a medical 
approach to disability, where the disability is perceived as a person-centered trait (typically referred to as 
a ‘deficit’) to a more ecological approach, where a disability is defined in the broader context of the 
interaction between the person and his/her environment, and the supports that are required by the 
individual to enhance this interaction (Schalock et al., 2007).  
 

 
8.2.1.3. Data description and analysis  
 
Prevalence 

 
The prevalence of in the general population of Western countries is in the range of 0.3-0.4% for severe 
mental retardation (IQ <50) and 3% for moderate mental retardation (IQ 50-70) (Roeleveld et al, 1997; 
Felce et al, 1994). 
 
Prevalence of intellectual disability in adults has been found to be 0.36% in whites and 0.32% in South 
Asian residents in Leicestershire, based on 1991 data of the Leicestershire Learning Disabilities Register 
and of census (McGrother et al, 2002). The UK Department of Health estimates that the prevalence of 
severe and profound learning disabilities in the population is about 0.44%, and that of mild to moderate 
learning disabilities is at least 2.5%. Prevalence of severe and profound learning disability is fairly 
uniformly distributed across the country and across socio-economic groups. Mild to moderate learning 
disability, however, has a link to poverty and rates are higher in deprived and urban areas (UK DoH, 
2001). 
 
A study of two cohorts of children (altogether 21397 individuals) in Northern Finland, who were followed 
up to the age of 11.5 years, showed a prevalence of 1.1% (Heikura et al, 2003). A similar prevalence of 
mental retardation (1.2%) had been found in another study carried out in a cohort of 12058 children 
followed up to the age of 14 in Northern Finland. It showed a prevalence of severe mental retardation (IQ 
less than 50), mild mental retardation (IQ between 50 and 70) and mental subnormality (IQ between 71 
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and 85) equal to 0.6%, 0.6% and 1.4%, respectively. Down syndrome was present with a prevalence of 
0.32% (Rantakallio and von Wendt, 1986). Prevalence of severe and profound intellectual disability 
(SPID) in Finland was 0.13% based on the register of the Pääjärvi Centre for the Mentally Retarded 
(Lammi, Finland). The aetiology of their SPID was genetic or congenital in 51% cases, acquired in 19%, 
genetic or acquired in 18%. Among all cases, 9% had SPID as the only associated impairment, while the 
others had between one and six associated impairments (Arvio and Sillanpää, 2003). 
 
In Aarhus (Denmark) an epidemiological census study among children under 15 years, showed an age-
specific prevalence of severe mental retardation of 0.34% (Bersen, 1976). 
 
Prevalence estimates may vary among studies due to the different circumstances of the ascertainment 
such as the use of different definitions, the population representativity of the cohorts studied and the 
limited sensitivity of the registers, especially towards mild to moderate cases. 
 
Vulnerable groups 
 
Overall, it is important to recall that poverty and social disadvantage are strongly associated with the 
presence of intellectual disabilities in both developed and less developed countries.  
In their countries, people with intellectual disabilities may be said to comprise a vulnerable group at risk 
of health inequalities – in Canada, for example (Ouellette-Kuntz 2005). Among people with intellectual 
disabilities, however, some groups are particularly vulnerable to health risks. Evidence suggests that 
lower socio-economic status contributes substantively to the greater health risks experienced by, for 
example, children and adolescents with intellectual disabilities (Emerson and Hatton, 2007a and 2007b).  
  
 
8.2.1.4. Risk factors 
 
Causes of intellectual disability 
A number of factors causing intellectual disability have been discovered, but many causes are still 
unknown. Intellectual disability can start anytime before a child reaches the age of 18 years. It can be 
caused by injury, disease, or a brain abnormality. These causes can happen before a child is born or 
during childhood. For many children, the cause of their intellectual disability is not known. Some of the 
most common known causes of intellectual disability are Down syndrome, fetal alcohol syndrome, and 
fragile X syndrome, all of which occur before birth. Other causes that take place before a child is born 
include genetic conditions (such as Cri-du-chat syndrome or Prader-Willi syndrome), infections (such as 
congenital cytomegalovirus), or birth defects that affect the brain (such as hydrocephalus or cortical 
atrophy), or are related to nutritional deficiencies and metabolic conditions of the mothers and to 
smoking during pregnancy. Other causes of intellectual disability are related to premature delivery and 
low birth weight, or happen while a baby is being born or soon after birth (such as trauma and asphyxia). 
Still other causes of intellectual disability do not happen until a child is older. These may include serious 
head injury, stroke, or certain infections such as meningitis, or exposure to lead, mercury, and other 
toxins.  
 
Some metabolic conditions, such as phenylketonuria (PKU), galactosemia, and congenital 
hypothyroidism, can cause intellectual disability and other problems if babies with these conditions do not 
begin treatment soon after birth. Parents and doctors can find out if a child has one of these conditions 
through simple tests. 

 
Health risks of people with intellectual disability 
Lack of comparable health information about people with intellectual disabilities impedes monitoring at 
both population and clinical levels (van Schrojenstein Lantman-de Valk and Walsh, in press). Although 
evidence demonstrates that they experience negative health disparities, people with intellectual 
disabilities typically encounter barriers to optimal health prevention, promotion and care. As Cooper et al 
(2006) note, regular health screening can detect unmet health needs, but as people with intellectual 
disabilities rely on health management by proxy, through a family carer or professional support worker, 
there are many potential access barriers. These authors report sustained benefits in health outcomes 
following a clinical health screening intervention for participants with intellectual disabilities when 
compared with those who received standard treatment alone. They suggest that implementing such 
screening would reduce health inequalities. 
People with intellectual disabilities are traditionally ‘invisible’ to public health monitoring. In general, 
health information is not available to permit comparisons of people in this group with their peers in the 
general population, nor to track changes in health status or use of health services over time. 
An emerging perspective is that multiple and complex factors associated with access to care, 
identification of disease and treatment availability contribute to negative health disparities among people 
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with intellectual disabilities. The observed poorer health status is thought to reflect a combination of 
factors including, for example, genetic predispositions to certain health conditions, less favourable social 
circumstances typically experienced by people with intellectual disabilities, reluctance or inability to utilise 
generic health services, omission from public health awareness campaigns and residential circumstances 
that foster inactivity and poor lifestyle choices. Diagnosis may be influenced by the presence of disability 
through diagnostic overshadowing (Prosser, Moss, Costello, Simpson, Patel & Rowe1998; Mason & Scior 
2004). Visual and dental care needs are often undetected and untreated (Schultz, Shenkin & Horwitz, 
2001). People with intellectual disabilities are doubly disadvantaged as dental or medical treatments may 
be withdrawn due to behavioural issues (Fisher 2004). 
Arguably, stigmatisation and stereotypical beliefs regarding people with intellectual disabilities 
(Scheepers et al 2005) are among the factors likely to contribute to their unmet health needs. Further, 
the absence of comparable, systematically gathered, population-based health information exacerbates 
negative disparities in health experienced by Europeans with intellectual disabilities.  
In the United Kingdom, Emerson and Hatton (2007a) examined data for a sample of n=10,438 British 
children, finding that intellectual disability was a significant risk factor for poorer general health. These 
authors concluded that socio-economic disadvantage may account for a significant proportion of the 
increased risk for poorer health and mental health of children and adolescents with intellectual 
disabilities. 
In a survey of 1542 adults with intellectual disabilities living in supported accommodation in England, 
Emerson (2005) found significant deviations from normal weight and lack of physical exercise compared 
with the general population. These behavioural health risks were associated with gender – women were 
at increased risk of obesity, for example – and other factors such as severity of intellectual disability, age 
and location. 
 
 
8.2.1.5. Control tools and policies 
 

People with intellectual disabilities comprise an exceptionally disadvantaged segment of the population 
and health inequalities are evident. They encounter greater health risks, experience poorer physical and 
mental health outcomes and typically have limited access to health promotion initiatives devised for the 
general population. Applying current interactive, ecological frameworks of disability, the health of people 
with intellectual disabilities should be considered within individuals’ social and economic environments. 
Experts endorse a life course approach to health promotion and thus avoidance of the secondary health 
conditions for which people with intellectual disabilities are at greater risk (Rimmer, 1999).  
 
 
8.2.1.5.1. Primary prevention 
 
Some cases of intellectual disability can be prevented with proper medical care. Children diagnosed with 
an intellectual disability are most successful when they get help early in life. Fetal alcohol syndrome is a 
highly common and totally preventable cause of intellectual disability. Women should be informed of the 
seriously damaging effects of drinking alcohol during pregnancy and should refrain from drinking alcoholic 
drinks. Doctors may recommend genetic testing for people who have a family member or other child with 
a known inherited disorder, particularly ones related to intellectual disability, such as phenylketonuria, 
Tay-Sachs disease, or fragile X syndrome. Identification of a gene for an inherited disorder allows genetic 
counselors to help parents evaluate the risk of having an affected child. Women who plan to get pregnant 
should receive necessary vaccinations, particularly against rubella. Women who are at risk for infectious 
disorders that may be harmful to a fetus, such as rubella, should be tested before getting pregnant. 
Proper prenatal care lowers the risk of having a child with intellectual disability. Folic acid, a vitamin 
supplement, taken before conception and early in pregnancy can help prevent certain kinds of brain 
abnormalities. Advances in the practices of labor and delivery and in the care of premature infants have 
helped to reduce the rate of intellectual disability related to prematurity. 
Certain tests, such as ultrasound, amniocentesis, chorionic villus sampling, and various blood tests, can 
be performed during pregnancy to identify conditions that often result in intellectual disability. 
Amniocentesis or chorionic villus sampling is often used for women at high risk of having a baby with 
Down syndrome, especially those aged 35 and older, and for women with family histories of metabolic 
disorders. Most conditions, however, cannot be treated, and early recognition can serve only to prepare 
the parents and allow them to consider the option of termination of pregnancy. Screening programmes 
may also prevent intellectual disability and other consequences resulting from some kinds of metabolic 
conditions, such as phenylketonuria (PKU), galactosemia, and congenital hypothyroidism. Children that 
do have these conditions are usually treated with medicine or put on a special diet. If the correct 
treatment is started soon enough after the child is born and continues as long as needed, the child will 
not have intellectual disability. It is also important for women with PKU to follow a special diet when they 
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are pregnant. If they do not follow their diets, their babies are very likely to be affected by intellectual 
disability and other birth defects. 
 
Secondary prevention 
A growing body of evidence suggests that health promotion programmes that specifically target persons 
with intellectual disabilities are effective. For example, providing suitable programmes of physical activity 
and accessible information about nutrition can help to equip individuals with information and behaviours 
that will lead to more active, healthy lifestyles and thus reduce the risks of obesity, diabetes and related 
conditions in the old age. 
Efforts at the level of health systems are also recommended to improve health outcomes for people with 
intellectual disabilities. Preparation of health professionals is a key target area for intervention. 
Considerable evidence indicates that specific training on how to identify and meet the health needs of 
people with intellectual and other disabilities is an important element in the formation of doctors, nurses 
and other health professionals who are to care intellectually disabled people (Lennox, 2005). Pending 
approval, the Final Report of Pomona II will provide detailed information on the current extent of training 
for doctors and other health professionals who work with persons with intellectual disabilities in 14 
participating countries (13 MS and 1 EEA country). 
The Pomona project surveyed current practices in 14 European countries and made recommendations for 
further development of curricula for preparing health professionals to work effectively with persons who 
have intellectual disabilities. Models of good practice – at medical faculties in two universities in the 
Netherlands, for instance – have been identified(8). 
Internationally, family care is the dominant form of support for people with intellectual disabilities. 
Arguably, the health and quality of life of family carers should be taken into account when considering the 
health of the individuals for whom they provide care. Family carers often act as the initial contacts on 
behalf of their family members when health care is sought. They may incur health risks exacerbated by 
their roles as carers, especially if formal supports are inadequate. 
 
Policies 
EU policy focuses on reduction of health inequalities (see the chapter on policies related to overall 
disabilities). People with intellectual disabilities are very likely to experience health inequalities, yet to 
date there are no systems in place to gather population-based health data about this segment of the 
population. 
 
 
8.2.1.6. Future developments 
 

More robust, systematic gathering of health information about the health of people with intellectual and 
other disabilities is a priority. A first step is to ensure that the Member States and other European 
countries have strategies to gather systematic, comparable health information about citizens with 
intellectual disabilities. Health indicators are essential in order to permit comparisons between persons 
who have intellectual disabilities and the general population, and also to compare health outcomes, 
determinants and systems related to persons with intellectual disabilities across countries. 
It is notable that the UN Washington Group aims to guide the development of a small set or sets of 
general disability measures, suitable for use in censuses, sample based national surveys, or other 
statistical formats, for the primary purpose of informing policy on equalization of opportunities(9). The 
Group have selected the WHO’s ICF (2001) as the framework for the development of sets of appropriate 
survey measures. 
Reducing health disparities is another identified priority for those charged with identifying the health 
needs and improving the lifelong health of people with intellectual disabilities (Scheepers, Kerr et al 
2005). At European Community level, all health disparities that are deemed to be avoidable and unjust 
are inequalities, and must be addressed vigorously. People with intellectual disabilities in Europe may 
thus rightfully expect that policy makers at Community level as well as within their own countries will 
make optimal investments in their lifelong health a matter of priority.  
Identifying and managing age-related health risks for people in this group – for example, older adults 
with Down syndrome who are particularly vulnerable to developing dementia of the Alzheimer’s type - 
will continue to grow in importance as life expectancy increases (Walsh 2005). Reflecting social policies in 
the Member States favouring social inclusion, more middle-aged and older people with intellectual 
disabilities are likely to live in the community and it may be envisaged that they will increasingly seek 
generic health and social services as they age. Improving access to health promotion programmes, to 
health care and to optimal interventions on the part of people with intellectual disabilities will have an 
impact on health service systems in their countries. For example, Straetmans, van Schrojenstein 
Lantman-de Valk et al (2007) presented evidence that patients with intellectual disabilities in general 
practices (primary care practices) in the Netherlands required more consultation time and greater 
supervision of compliance with prescribed medications than patients of the same age and gender in the 
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general population. Nonetheless, variations in the patterns of residence of people with intellectual 
disabilities and the forms of support available to them at different stages of the lifecourse are apparent 
when countries such as diverse as Austria, Italy, Romania or Lithuania are surveyed (Linehan, Walsh et 
al. (2nd Interim Report – Pomona-2 Project: Submitted 30 June 2007). 
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8.2.1.8. Acronyms 
 
DIS  Disability Interview Surveys (DIS) 
EHSS  European Health Survey System) 
HIS Health Interview Survey 
HES Health Examination Survey 
EUHSID European Union Health Surveys Information Database 
ICF  WHO’s International Classification of Functioning, Disability, and 

Health (2001).  
WHO World Health Organisation 
 

 
8.2.2. Visual impairment and blindness 
 
 
8.2.2.1. Introduction 
 
Blindness has profound human and socioeconomic consequences in all societies. The costs of lost 
productivity and of rehabilitation and education of the blind constitute a significant economic burden for 
the individual, the family and society. A major cause of low vision and blindness is represented by 
uncorrected refractive errors. Refractive errors can be easily diagnosed, measured and corrected with 
spectacles or other refractive corrections to attain normal vision. However, various factors are 
responsible for refractive errors remaining uncorrected: lack of awareness and recognition of the problem 
at personal and family level, as well as at community and public health level; non-availability of and/or 
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inability to afford refractive services for testing; insufficient provision of affordable corrective lenses; and 
cultural disincentives to compliance. 
The economic effects of visual impairment can be divided into direct and indirect costs. The direct costs 
are those of the treatment of eye diseases, including the relevant proportions of costs for running medical 
and allied health services, pharmaceuticals, research and administration. The indirect costs include lost 
earnings of visually impaired people and their caregivers and costs for visual aids, equipment, home 
modifications, rehabilitation, welfare payments, lost taxation revenue and the impaired quality of life, 
pain, suffering and premature death that can result from visual impairment. 
 
 
8.2.2.2. Data Sources 
 
The first estimate of the global data on blindness was published in 1995 (Thylefors et al, 1995). Since the 
publication of the Global Data on Blindness in 1995, several population-based studies on the prevalence 
of blindness and visual impairment have been carried out. Surveys are available for a number of EU 
Member States, Acceding and EFTA Countries. The 2002 Global update of available data on visual 
impairment (Pascolini et al, 2004) is an important source of data. Data on childhood blindness are 
available from the report of a 1999 WHO scientific meeting (WHO, 2000), as well as from a 
comprehensive review of available data (Gilbert et al, 1999). A summary list of studies, with their basic 
features and results is available at http://www.who.int/blindness/publications/global_data.pdf. Self-
reported data on sight problems have been also collected in several EU Member States by means of EU 
Labour Force Survey (LFS) carried out in 2002 and the EU SILC carried out in 2004. The results obstained 
with these two surveys have been analysed in a Report published in 2007 (APPLICA et al, 2007). 
 
Definitions 
 
Visual impairment includes low vision as well as blindness. Low vision is defined as visual acuity of less 
than 6/18, but equal to or better than 3/60, or a corresponding visual field loss to less than 20 degrees in 
the better eye with best possible correction (ICD-10 visual impairment categories 1 and 2). It should be 
noted that in the revision of the ICD-10 categories of visual impairment proposed in 2003 by a WHO 
consultation on the development of standards for characterization of vision loss, low vision is replaced by 
two categories: moderate visual impairment (presenting visual acuity less than 6/18 but equal to or 
better than 6/60) and severe visual impairment (presenting visual acuity less than 6/60 but equal to or 
better than 3/60) (WHO, 2003). Blindness is defined as visual acuity of less than 3/60, or a 
corresponding visual field loss to less than 10 degrees in the better eye with best possible correction 
(ICD-10 visual impairment categories 3, 4 and 5). 
 
The definition of visual impairment in the International statistical classification of diseases, injuries and 
causes of death, 10th revision (ICD-10), H54, is based on “best-corrected” vision, i.e. visual acuity 
obtained with the best possible refractive correction. Presenting vision, i.e. visual activity obtained with 
current refractive correction, if any, as opposed to best-corrected vision, has been used to characterize 
visual impairment faced by people in daily activities. 
Visual impairment caused by uncorrected or inadequately corrected refractive errors is defined as visual 
acuity of less that 6/18 in the better eye, which could be improved to equal or better than 6/18 by 
refraction or pinhole.  
 
Prevalence of blindness and low vision 
 
A review and selection, based on predefined criteria, of survey of visual impairment, was carried out by 
Resnikoff et al (2004). Prevalence of blindness in EUGLOREH countries, was estimated with the 
application of a number of assumptions to the data of surveys carried out in a limited number of 
countries in this area (Denmark, Finland, Ireland, Italy, Netherlands, United Kingdom, Bulgaria, Turkey, 
Iceland) (Resnikoff et al, 2004). Estimates for Bulgaria and Turkey were different from other EU Member 
States and Candidate Countries (Table 8.2) due to different assumptions applied to Country groups 
characterized mainly by different mortality levels (details on the classification of countries into subregions 
by WHO are reported in Murray et al, 2001).  
 
Table 8.2. Prevalence of blindness and low vision, by WHO subregion, 2002 
 
Although blindness in children remain a significant problem, affecting about 21000 children in EUR-A and 
EUR-C epidemiological region, about 76% of blind people in these countries and 75% in EUR-B1 
epidemiological region are aged 50 or more. Based on the results of the available surveys, women seem 
more likely than men to suffer from visual impairment. An estimation of the visual impairment due to 
uncorrected or inadequately corrected refractive errors has also been carried out (Resnikoff et al, 2008) 
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with two population-based surveys representative of the sampled areas, which were in Ireland (Donnelly 
et al, 2005) and Italy (Nucci et al, 2005). The results indicate a total prevalence of 2.0%, with 1.0% for 
people aged 5 to 39, 1.6% for people aged 40-49 and 3.6% for people aged 50 or more.  
 
The analysis of the causes of blindness indicate that the leading cause of blindness is age-related macular 
degeneration in EUR-A countries, and cataract in EUR-B countries (Table 8.3). Glaucoma and diabetic 
retinopathy are also significant causes of blindness in all these countries. Age-related macular 
degeneration is an increasing cause of blindness, as could be expected by the increasing number of 
elderly people in developed countries. 
 
Table 8.3. Causes of blindness as a percentage of total blindness – by WHO subregion, 2002 
 
 
 
 
8.2.2.3. Data Description 
 
A review and selection, based on predefined criteria, of survey of visual impairment, was carried out by 
Resnikoff et al (2004). Prevalence of blindness in EUGLOREH countries, was estimated with the 
application of a number of assumptions to the data of surveys carried out in a limited number of 
countries in this area (Denmark, Finland, Ireland, Italy, Netherlands, United Kingdom, Bulgaria, Turkey, 
Iceland) (Resnikoff et al, 2004). Estimates for Bulgaria and Turkey were different from other EU Member 
States and Candidate Countries (Table 8.2) due to different assumptions applied to Country groups 
characterized mainly by different mortality levels (details on the classification of countries into subregions 
by WHO are reported in Murray et al, 2001).  
 
Table 8.2. Prevalence of blindness and low vision, by WHO subregion, 2002 
 
Although blindness in children remain a significant problem, affecting about 21000 children in EUR-A and 
EUR-C epidemiological region, about 76% of blind people in these countries and 75% in EUR-B1 
epidemiological region are aged 50 or more. Based on the results of the available surveys, women seem 
more likely than men to suffer from visual impairment. An estimation of the visual impairment due to 
uncorrected or inadequately corrected refractive errors has also been carried out (Resnikoff et al, 2008) 
with two population-based surveys representative of the sampled areas, which were in Ireland (Donnelly 
et al, 2005) and Italy (Nucci et al, 2005). The results indicate a total prevalence of 2.0%, with 1.0% for 
people aged 5 to 39, 1.6% for people aged 40-49 and 3.6% for people aged 50 or more.  
 
The analysis of the causes of blindness indicate that the leading cause of blindness is age-related macular 
degeneration in EUR-A countries, and cataract in EUR-B countries (Table 8.3). Glaucoma and diabetic 
retinopathy are also significant causes of blindness in all these countries. Age-related macular 
degeneration is an increasing cause of blindness, as could be expected by the increasing number of 
elderly people in developed countries. 
 
Table 8.3. Causes of blindness as a percentage of total blindness – by WHO subregion, 2002 
 
 
8.2.2.4. Future developments 
 
Periodic surveys are important for monitoring the occurrence and preventing avoidable causes of visual 
impairment, including inadequately corrected refractive errors. Disaggregated data need to be collected 
in population groups characterised by different socio-economic conditions, for ensuring greater equity in 
service provision. It is important that screening of children for refractive errors are carried out at 
community level and integrated into school health programmes; the need should be assessed for 
education and awareness campaigns aiming at ensuring that corrections are used and cultural barriers to 
compliance are addressed and removed. It is also important that corrections are let affordable for people 
of all ages, and in particular for the elderly. Training of ophthalmologists in latest techniques to perform 
surgeries and provide up-to-date care has been suggested as a need in some EU new Member States 
(Kocur, 2004) 
 
 
8.2.2.5. Control tools and policies 
 
The global initiative known as ‘VISION 2020: the Right to Sight’ is an established partnership between 
the World Health Organization (WHO) and the International Agency for the Prevention of Blindness 
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(IAPB). It was launched in 1999 with the twin aims of eliminating avoidable blindness by the year 2020 
and preventing the projected doubling of avoidable visual impairment between 1990 and 2020. The 
ultimate goal of the initiative is to integrate a sustainable, comprehensive, high-quality, equitable eyecare 
system into strengthened national health-care systems. In May 2006, the World Health Assembly 
adopted Resolution WHA 59.25, ‘Prevention of avoidable blindness and visual impairment’, which 
expanded on the base laid down in an earlier resolution (WHA 56.26) and created a global mandate for 
VISION 2020. The document “GLOBAL INITIATIVE FOR THE ELIMINATION OF AVOIDABLE BLINDNESS - 
ACTION PLAN 2006–2011” highlights the main issues and developments and lays out a clear agenda for 
the next phase of implementation of VISION 2020 (WHO, 2007).  
The three core approaches of VISION 2020 to the prevention of blindness and visual impairment remain 
disease control, human resource development, and infrastructure and technology. Although these 
approaches are defi ned as three distinct components, their interdependence is obvious: disease control 
and elimination require an adequately trained, functional workforce with an enabling infrastructure and 
technology. The prevention of avoidable visual impairment will be achieved only if effective, efficient, 
comprehensive eye health-care services are integrated into well managed, well-monitored national health 
systems. 
 
To accelerate implementation of VISION 2020, some EUGLOREH countries together with other countries 
in each WHO region were selected for intensified assistance, and the list of countries was submitted to 
the World Health Assembly in 2006.  
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8.2.3. Hearing loss 
 
 
8.2.3.1. Introduction 
 
Hearing impairment is the most frequent sensory deficit in humans. It affects more than 250 million 
people in the world. Consequences of hearing impairment include inability to interpret speech sounds, 
often producing a reduced ability to communicate, delay in language acquisition, economic and 
educational disadvantage, social isolation and stigmatisation. It may be worsened by some medical 
conditions such as hypothyroidism, diabetes, and possibly hyperlipidemia, among others.  
 
 
8.2.3.2. Data Sources 
 
Studies of hearing loss occurrence have been carried out in relatively few Countries in the world (see a 
list of studies with their basic features in Mathers et al, 2003). In Europe, surveys have been carried out 
in representative population samples of Denmark, Finland, Italy, Sweden and United Kingdom (Davis, 
1989; Fortnum and Davis, 1997; Johansson and Arlinger, 2003; Karlsmose et al, 1999; Quaranta et al, 
1996; Uimonen et al, 1999). Self-reported data on hearing problems have been also collected in several 
EU Member States by means of EU Labour Force Survey (LFS) carried out in 2002 and the EU SILC 
carried out in 2004. The results obtained with these two surveys have been analysed in a Report 
published in 2007 (APPLICA et al, 2007). 
 
Definitions 
 
There is a diversity of definitions of hearing impairment, thus, comparison among studies is difficult. 
WHO has classified hearing impairment according to the hearing threshold average of pure tones of four 
frequencies: 0.5, 1, 2, and 4 kHz (WHO, 1997). The different grades of hearing impairment and their 
impact in performance are presented in Table 8.4. Available data have been elaborated by WHO to obtain 
comparable estimates of hearing loss. While the prevalence of slight impairment (26-40dBHL) has been 
estimated, it has been assumed to result in negligible disability and it has not been considered in the 
estimation of the burden of disability for hearing loss due to ageing or noise exposure, which excludes 
hearing loss due to congenital causes, infectious diseases, other diseases or injury (adult-onset hearing 
loss, ICD-10 codes H90-H91) (WHO, 2002).  
 
Table 8.4. WHO grades of hearing impairment 
 
 
 
 
8.2.3.3. Data description 
 
Prevalence of congenital permanent childhood hearing loss (≥ 40 dB hearing loss in the better ear) has 
been estimated as 0.1% in a study carried out in the Trent Region (UK) during the years 1985-1993 on a 
population sample ob about 553000 children aged 0-9 years (Fortnum and Davis, 1997).  
 
Data available from the other surveys in EU Member States were interpolated to obtain comparable 
estimates according to the WHO definitions of severity (Mathers et al, 2003). The results obtained are 
shown in Table 8.5. An additional study carried out in 590 randomly selected Swedish subjects aged from 
20 to 80 years (Johansson and Arlinger, 2003) showed that 16.9% subjects showed no hearing 
impairment (≥25 dB HL), 7.7% showed ≥35 dB HL, 3.3% showed ≥45 dB HL, and 0.2% showed ≥65 dB 
HL. Hearing loss appeared generally similarly distributed between genders in United Kingdom, Italy and 
Sweden (Odds Ratios males/females in the range 0.9-1.2), with some evidence of increased prevalence 
in Italian men associated with manual occupations with greater noise exposure. In Denmark and Finland, 
the prevalence of slight to moderate hearing loss was more marked in men (Odd Ratios males/females in 
the range 1.5-2.3). Prevalence of adult onset hearing loss of at least moderate severity in the age group 
15-19 year has been estimated to be 0.1 to 0.2%. 
  
Table 8.5. Estimated prevalence of adult onset hearing loss for adults aged 15 years and over 
 
The leading causes of adult-onset hearing loss are presbycusis (age related hearing loss) followed by 
noise-induced hearing loss.  
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From these data, age-standardized prevalence and hearing loss was estimated to be 3.3% (males) and 
2.8% (females) in the WHO EUR-A epidemiological region (where most population is from 18 EU Member 
States, Croatia and EFTA Countries) as well as in the WHO EUR-B1 epidemiological region (to which 
Bulgaria, Poland, Romania, Slovakia and Turkey belong) (Mathers et al, 2003).  
The burden of disability due to hearing loss has been estimated to amount, in 2001, to 4.6 YLD/1000 
(males) and 4.3 YLD/1000 (females) in the WHO EURO A and to 3.3 YLD/1000 (males and females) in 
the WHO EURO B1 (WHO, 2002). 
 
 
8.2.3.4. References 
 
Davis AC (1989): The prevalence of hearing impairment and reported hearing disability among adults in 
Great Britain. International J Epidemiology. 1989;18:911-91  
 
European Union Statistics on Income and Living Conditions (EU-SILC) (2004): Database available at: 
http://circa.europa.eu/Public/irc/dsis/eusilc/library  
 
European Union Statistics on Income and Living Conditions (EU-SILC) (2007): Men and women with 
disabilities in the eu: statistical analysis of the LFS ad hoc module and the EU-SILC. On line publication 
available at: http://ec.europa.eu/employment_social/index/lfs_silc_analysis_on_disabilities_en.pdf 
 
Fortnum H, Davis A (1997): Epidemiology of permanent childhood hearing impairment in Trent 
Region, 1985-1993. British Journal of Audiology 31(6):409-46. 
 
Johansson MSK, Arlinger SD (2003): Prevalence of hearing impairment in a population in Sweden. 
International J Audiology. 2003;42:18-28 
 
Karlsmose B, Lauritzen T, Parving A (1999): Prevalence of hearing impairment and subjective hearing 
problems in a rural Danish population aged 31-50 years. British Journal of Audiology 
33(6):395-402. 
 
Mathers C, Smith A, Concha M (2003): Global burden of hearing loss in the year 2000 (on-line publication 
available at: http://www.who.int/healthinfo/statistics/bod_hearingloss.pdf) 
 
UK Office of National Statistics (ONS) dataset available online at: 
http://www.statistics.gov.uk/StatBase/xsdataset.asp?vlnk=1381&Pos=2&ColRank=1&Rank=272  
 
Quaranta A, Assennato G, Sallustio V (1996): Epidemiology of hearing problems among adults in Italy. 
Scandinavian Audiology 1996;Supplement 42:9-13 
 
Uimonen S, Huttunen K, Jounio-Ervasti K, Sorri M (1999): Do we know the real need for hearing 
rehabilitation at the population level? Hearing impairments in the 5- to 75-year-old crosssectional Finnish 
population. British Journal of Audiology 33(1):53-9. 
 
WHO (1997): Report on the First Informal Consultation on Future Programme Developments for the 
Prevention of Deafness and Hearing Impairment. (WHO/PDH/97.3). Geneva: WHO 
 
WHO (2002): The World Health Report (on-line publication available at 
http://www.who.int/whr/2002/en/whr2002_annex3.pdf) 
 
 
8.2.3.5. Acronyms 
 
HL:  Hearing Loss 
ICF  WHO’s International Classification of Functioning, 

Disability, and Health (2001). 
LFS:  EU Labour Force Survey 
LSHPD:  long standing health problem or disability 
MEHM:  Minimum European Health Module 
ESS:  European Statistical System 
EDSIM:  Disability and Social Integration 
EHSS:  European Health Survey System 
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(1) European Statistical System, see: 
http://epp.eurostat.ec.europa.eu/portal/page?_pageid=1153,47169267,1153_47183518&_dad=portal
&_schema=PORTAL 

(2) Please see: http://europa.eu.int/comm/employment_social/disability/index_en.html 
(3) The Convention on the Rights of Persons with Disabilities was adopted by the United Nations' General 
Assembly on 13 of December 2006.  

(4) Article 31, paragraph 1 of the UN Convention on the rights of people with disabilities states that: 
States Parties undertake to collect appropriate information, including statistical and research data, to 
enable them to formulate and implement policies to give effect to the present Convention 

(5) COM(2003)650 http://europa.eu.int/comm/employment_social/news/2003/oct/com650_final_en.html 
(6) COM(2005)604 http://ec.europa.eu/employment_social/index/com_2005_604_en.pdf 
(7) EU Charter on Fundamental Rights, Article 26: "The Union recognises and respects the right of 
persons with disabilities to benefit from measures designed to ensure their independence, social and 
occupational integration and participation in the life of the community" 

(8) See : www.pomonaproject.org  
(9) http://unstats.un.org/unsd/methods/citygroup/washington.htm 
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9. 

MAIN HEALTH ISSUES AND TRENDS FOR 
DIFFERENT AGE AND GENDER 

POPULATION GROUPS 
This chapter deals with the main health issues and trends concerning different age population groups (i.e. 
mothers at delivery, newborns, children, adults and elderly). The main health issues of these different 
population groups differ largely from each other. Similar considerations apply also to risk factors 
particularly relevant for the five population groups which are involved in these aspects; they are 
summarized in Tables from 9.1.a to 9.1.d. 
 
Table 9.1a. Main risk factors for newborns and perinatal health 
 
High maternal age at delivery.  Maternal demographic characteristics affect rates of perinatal mortality and 
morbidity (Maher and Macfarlane, 2004). Older mothers and nulliparas both face increased risks of stillbirth 
(Canterino et al, 2004; Raymond et al, 1994; Reddy et al, 2006). Studies report higher rates of antepartum, 
intrapartum and neonatal complications including pregnancy induced hypertension, preterm labor, caesarean births 
and neonatal intensive care unit admissions in older women (Clearly-Goldman et al, 2005; Luke and Brown, 2007a; 
Prysak et al, 1995). Parity is known to be associated with maternal and neonatal conditions such as hypertension, 
pre-eclampsia and fetal growth restriction. Parity also impacts the use of services and intervention during pregnancy, 
labour, and delivery (Bai et al, 2002; Cnattingius et al, 1993; Huang et al, 2000). Multiple pregnancies also carry a 
much higher fetal and neonatal mortality risk than singleton pregnancies (Kahn et al, 2003; Luke and Brown, 2007b; 
Magee 2004). This increased risk is mostly due to the higher preterm birth rate in multiple pregnancies (Ananth et 
al, 2005; Garite et al, 2004).  Figures 9.T1.1 and 9.T1.2. present data on the proportion of childbearing women in 
the EU who are aged under 20 years and 35 years and older. The relationship between maternal age and perinatal 
health outcomes is U-shaped and it is thus pertinent to compare the extremes of the age distribution. The risk of 
many adverse outcomes begins to increase at approximately 35 years of age. For younger mothers, the increased 
risk of perinatal mortality is  associated with social and health care factors, including lack on antenatal care 
(Olausson et al, 1997). 
 
Figure 9.T1.1. Percentage of mothers under 20 in 2005 or most recent year 
 
Figure 9.T1.2a. Percent of mothers 35 years and older in EU15 and Norway 
 
Figure 9.T1.2b. Percent of mothers 35 years and older in new members States 
 
Differences between the new and old member States are also apparent with respect to childbearing at older ages. 
There is a trend towards later childbearing in the 15 old member States, while this trend is much less evident in the 
new member States. Although many fewer women bear children late in life in the new member states, there is a 
large variation in both groups. 
 
Smoking during pregnancy. The harmful effects of smoking on perinatal outcomes, in particular their birthweight 
and fetal mortality, are well documented in the scientific literature (Stillman et al, 1986; Castles et al, 1999; 
Cnattingius, 2004). These effects concern not only the perinatal period but also the infant’s long-term development. 
Smoking cessation may be the most effective intervention to improve both short- and long-term outcome for 
mothers and children and is an indicator of effective antenatal preventive health services. Finally, perinatal health 
outcomes are linked to social factors (Kaminski et al, 2000; Kramer et al, 2000b). Mortality and morbidity rates are 
higher among socially disadvantaged population groups, defined by educational status or parental occupation as well 
as neighbourhood deprivation scores. The rate of smoking among women of childbearing age varies across Europe, 
as Figure 9.1c illustrates. This information is not sufficient for monitoring the impact of smoking on perinatal 
outcomes, however, because many women stop smoking during pregnancy, as shown by the data from the 
EUROPERISTAT project on smoking during pregnancy. In the countries that could provide data, the proportion of 
women smoking during pregnancy varies from under 10% to almost 25%. 
 
Figure 9.T1.3. Rates of Smoking Among all Women 25-34 vs Women During 3rd Trimester of Pregnancy 
 
Drinking alcohol during pregnancy. Prenatal exposure to alcohol can be associated with a distinctive pattern of intellectual 
deficits  that become apparent later in childhood, including reductions in general intellectual functioning and 
academic skills as well as deficits in verbal learning, spatial memory and reasoning, reaction time, balance and other 
cognitive  and motor skills. There is a typical constellation of facial features and developmental delay and learning 
disability, and diagnosis is often made in early childhood rather than the first year of life. Special surveys are 
therefore needed to supplement congenital anomaly registers to determine numbers. Trends regarding alcohol 
drinking among young women in some countries, especially binge drinking, are of great concern. The effects of binge 
drinking on the fetus are largely unknown. 
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Congenital anomalies 
 

In the majority of individual cases of congenital anomaly, the cause of the condition is unknown, but suspected to be 
an interaction of multiple environmental and genetic factors. For about 15% of cases, there is an identifiable 
chromosomal abnormality. Under 5% of cases can be attributed to a known single gene mutation, and under 5% to 
exposure to a single environmental teratogen (such as a drug taken during early pregnancy). Congenital anomalies 
are usually grouped under “medical genetics”, but the study of socioeconomic differences emphasizes the importance 
of environmental factors as causes, and these are at present the most amenable to prevention. Genetic susceptibility 
to environmental exposures is likely to vary importantly in the population. 
 
Mothers’ low folic acid status in the peri-conceptional period is an established risk factor for neural tube defects (MRC, 
1991) and probably a range of other anomalies (Botto et al, 2006). Other nutrients are most probably important. 
Particular attention has been paid also to vitamin B12, but generally a healthy diet is to be promoted for the 
prevention of congenital anomalies. Some dietary elements in excess, such as vitamin A, are teratogenic and high 
dose dietary supplements should not be promoted.  
 
Some women are at higher risk of delivering babies with congenital anomaly due to chronic disease status. Diabetes 
and epilepsy are both associated with higher congenital anomaly risk (EUROCAT, 2004; Macintosh et al, 2006), and 
there is increasing evidence that obesity is also associated with a higher risk (Waller, 2007; EUROCAT, 2004).  In the 
case of epilepsy and diabetes, appropriate clinical care can reduce the risk, and there is still much to do in European 
countries to ensure that all women with these conditions receive the highest standard of care (Macintosh et al, 2006). 
The rising prevalence of obesity and diabetes are of concern in relation to the burden of congenital anomalies in the 
population. 
 
Rubella vaccination programmes for babies and/or young girls are an essential continuing measure to prevent 
congenital rubella syndrome, associated with deafness, eye defects and congenital heart disease. Monitoring of 
vaccination uptake rate, as well as attention to vaccination status of immigrants, is needed. Additional information 
systems are needed to capture all cases of congenital rubella syndrome, as some do not present with structural 
malformations diagnosed at birth.  
 
The thalidomide (softenon) tragedy turned the world’s attention to the potential dangers of therapeutic drugs taken 
during early pregnancy. A number of drugs are now known to be teratogenic (Schaefer et al, 2001). Some of these 
are to be avoided during pregnancy, others are necessary (such as antiepileptic drugs) but a careful selection of the 
type of drug is needed to balance risks and benefits. Pharmacovigilance or postmarketing surveillance of drugs taken 
during pregnancy is not systematic, and it is possible that there are more drugs currently on the market which carry a 
risk of congenital anomaly when taken during pregnancy.  
 
Assisted reproductive technology (ART) is being used with increasing frequency, with new techniques being developed 
over time (e.g. intracytoplasmic sperm injection) to add to the range already available. Currently, there is 
controversy about the level of risk of congenital anomaly associated with ART (Hansen et al, 2005). Particularly 
stringent data confidentiality in relation to ART makes this area particularly difficult to research. 
 
Recreational drugs such as cocaine and solvent abuse also carry teratogenic risks. These are particularly difficult to 
study, as the drug use may be illegal and there are often many coexisting risk factors such as smoking, alcohol, poor 
nutrition and other risk factors associated with deprivation.  
 
Older maternal age is a risk factor for chromosomal anomalies such as Down syndrome. Trends towards older age at 
childbearing are a complex social phenomenon, but are associated with poorer reproductive outcomes. 
 
Our knowledge of the risks of exposure to chemicals, in the occupational, domestic and community environment is 
very incomplete (Cordier, 1992; Cordier et al, 1997; Dolk and Vrijheid, 2003; EUROCAT, 2004). To protect the fetus, 
we need to adopt a precautionary approach in reducing exposure particularly to byproducts of chlorination in drinking 
water, releases from waste disposal sites, endocrine disrupting chemicals, pesticides and solvents.  
 
References cited in the section on congenital anomalies are listed in Chapter 9.1.2; references cited in the other 
paragraphs are listed in Chapter 9.1.1 

 
 
 
Table 9.1b. Main risk factors for children and adolescents 
Domestic Environment. Children and their health are initially significantly influenced by their immediate family 
environment. Three factors in particular are well-known as influencing health, well-being and development. These 
are housing (including modern sanitation and appropriate heating), family income, and maternal education (see 
above). Data on the first two are available in most countries from national sources. Whilst in general deficiencies of 
housing are being addressed, it is clear from studies from UNICEF and others that great inequalities in income 
remain, and indeed are increasing. Some of the richest European countries still have major pockets of children living 
in poverty (UNICEF, 2005). Data on maternal education is more difficult to obtain other than by special studies. It 
has been shown that children of mothers educated only to primary school level have a higher risk of health problems 
that children of more educated mothers (European Commission, 2003). Poor health behaviour in a mother can 
influence the future health of her child. There is a direct relation between low birth weight, poor nutrition in the 
mother during pregnancy and the child’s vulnerability to several conditions in childhood (Middle et al, 1996; Matharu 
and Ozanne, 2004; Ozanne et al, 2004). 
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Smoking.  Smoking is argued to be driven predominantly by psychosocial motives such as wanting to look older, 
needing to relax, feeling rebellious, boredom, or the idea that it might control weight gain. In many cases it is 
reported that children who smoke frequently have low self esteem, impaired psychological wellbeing, or are poor 
achievers at school, and tend not to be succeeding according to their own or society's terms (Jarvis, 2004).  Data 
from ESPAD from 16 year olds shows a range of persons who had smoked within the last 30 days between 49% in 
Austria and 22% in Cyprus (1993 data). 
 
Alcohol. Despite Europeans being among the world’s highest consumers of alcohol, most national and cross-cultural 
studies of drinking in Europe have been of a quantitative, epidemiological nature and provide little or no insight into 
the social contexts and cultural roles of drinking. Cross-cultural variation in the way people behave when they drink 
cannot be attributed solely to different levels of consumption or genetic difference. The consumption of alcohol in 
society is related to different cultural beliefs about alcohol itself, expectancies regarding its effects, and social norms 
regarding drunken comportment. Societies which hold generally positive beliefs and expectancies about alcohol 
experience significantly fewer alcohol-related problems. Higher levels of alcohol-related problems are associated with 
negative or inconsistent beliefs and expectancies (Social Issues Research Centre, 1998). Regular consumption of 
alcohol is increasing in young people, often beginning at an early age. Weekly drinking is more widespread among 
boys than girls and rises with age from over a tenth of 11 year old boys in six countries to a fifth of 13 year old boys 
in eight countries and to over a third in nineteen countries by age 15. In a few countries the rates for boys and girls 
are very similar at age 15, such as Norway and the United Kingdom. Weekly drinking among 15-year-old girls is 
especially high in Denmark, the Netherlands and the United Kingdom, whilst having got drunk in the last 12 months 
peaks in Denmark (WHO/HSBC, 2004; www.espad.org interactive data) (see also Section 10.2).  
 
Cannabis use. Cannabis use varies widely among 15-year-olds with reports of those who have ever used it ranging 
from 3% to 46%. On average, boys are more likely to use cannabis than girls: 22% and 16%, respectively, and have 
used it in the previous 12 months. Regular use of cannabis (3–39 times in the previous 12 months) is highest (15% 
or over) in Spain and Switzerland (WHO/HSBC, 2004), though in ESPAD data the Czech Republic and Ireland also 
fare badly (www.espad.org interactive data). Looking at other drugs also brings Estonia, Germany, and the United 
Kingdom into the worst group (www.espad.org interactive data) (see also Section 10.2). 
 
Sexual health and behaviour. Sexual behaviour is an important determinant of physical and mental well-being. 
Unsafe sex can have implications for unwanted teenage pregnancies, fertility, infectious diseases and other 
reproductive health problems. Several risk factors have been identified for cervical cancer, such as early sexual 
activity, sexually transmitted infections (STIs) and human papilloma virus (HPV). Risk factors for STIs can include 
multiple sex partners and a weakened attention to protect their health and their lives because of feelings of 
invincibility, combined with a lack of awareness of the consequences of risky behaviour (WHO, 2005c). Sexually 
transmitted infections are an important health problem for young girls because of the risk of infertility, ectopic 
pregnancy, pelvic inflammatory disease, and chronic pelvic pain. There is a significant demand for abortion among 
teenagers. In Northern countries men and women have their first sexual intercourse at about the same age. Belgium 
and Germany are characterised by a comparatively late sexual initiation for both sexes (European Commission, 
2003). In conducting the research for the WHO/HSBC report Young People’s Health in Context, only the 15 year olds 
were asked to respond to the survey on sexual health, as the questions were considered too sensitive for younger 
age groups. The ranges of reported condom use during the 15 year olds’ last intercourse are quite large: 58–89% for 
girls and 69–91% for boys. Rates are highest in some southern European countries, and lowest in Finland, Germany, 
Sweden and the United Kingdom. On average, 85% of girls and 86% of boys report using at least one form of 
contraception during their last sexual intercourse. However, several countries and regions did not include questions 
on sexual health (WHO/HSBC, 2004). 
 

Inadequate physical activity. Less than half of young people in Europe participate in a recommended one hour or 
more of at least moderate physical activity on five or more days a week (European Commission, 2005b). Across all 
countries and regions and all age groups, girls are less active than boys and the gender gap increases with age. The 
countries with the highest percentages (over 40%) of boys achieving the recommended amount of physical activity 
are the Czech Republic, England, Ireland, and Lithuania. The Netherlands have the highest rates of physical activity 
for 15-year-old girls, with over 36% meeting the guidelines (WHO, 2005a). 
 
Eating habits. The eating habits of young people may be a reflection of the weakening influence of parents, and the 
strengthening influence of peer and media pressure (WHO/HSBC 2004). Although varying widely across countries 
and regions, it is observed that less than two fifths of young people eat fruit daily, while about a third eat vegetables 
each day. The daily consumption of sweets and soft drinks reaches a high of 40–50% in Belgium (French), Ireland, 
Italy, Malta, Scotland and the Former Yugoslav Republic of Macedonia. Those who choose not to eat breakfast are 
more likely to eat snacks with high fat and low fibre content during the day (WHO/HSBC 2004). 
 
Disability. Regrettably, the incidence of physical disability in children, or of mental disability, is not known at the 
population level across Europe. Such disabilities can be either present from birth, or acquired by illness or by trauma 
at a subsequent stage. A physical or mental impairment clearly can affect normal development and play, education, 
mental wellbeing, and ultimately work and lifestyle opportunities. Some conditions such as autism only become 
manifest as the child matures. Though congenital abnormalities are well recorded within Europe, later acquisitions 
and manifestations are not, nor are the related special needs in the educational and other settings if disability is not 
to become a major handicap for the individual. 
 
References cited in this table are listed in Chapter 9.2 
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Table 9.1c. Main risk factors for adults 
 
Major modifiable risk factors for atherosclerotic CHD are similar in women and men and include dyslipidemia, 
hypertension, diabetes mellitus, cigarette smoking, inadequate physical activity, and obesity (especially abdominal 
obesity). The atherogenic risk profile of older women is appreciably more adverse than that of younger women, 
although it is uncertain whether age or hormone status is the primary determinant of the evolution of the adverse risk 
profile. Large randomized, placebo-controlled clinical trials have shown that beta-blockers, aspirin, 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors (statins), and angiotensin-converting enzyme (ACE) 
inhibitors reduce risk for CHD events in women as well as in men. For some of these therapies, the evidence derives 
largely from secondary prevention trials; in general, therapies that work in secondary prevention will work in primary 
prevention as well. Treatment effects appear to be similar in women and men. For example, meta-analysis of data 
from several major lipid-lowering statin trials showed a 29-percent reduction in risk for major CHD events in women, 
similar to the 31-percent reduction observed in men. At present, prevention of CHD should rely on identifying and 
treating the classic risk factors, such as dyslipidemia, hypertension, diabetes mellitus, smoking, obesity, and 
sedentary lifestyle. Vigilant management of risk for CHD in women is imperative. Despite similar stroke rates, women 
are more likely than men to die of stroke. The main risk factors for stroke are not gender dependant. Although 
strokes are more closely related to hypertension (which is probably their most important risk factor) than to 
hypercholesterolemia, HMG-CoA reductase inhibitors (statins) reduce risk for stroke, as do antihypertensive 
medications. 
   
Smoking is a primary cause of lung cancer, although pollution and exposure to certain gases/chemicals may also be 
influential.   
 
Alcohol. The Charter establishing the European Alcohol and Health Forum notes that 7.5% of ill-health and 
premature death is a consequence of harmful and hazardous alcohol consumption and that alcohol contributes to 
about 25% of mortality in young men (as compared to 10% in women). It has been noted that a significant 
proportion of the cardiovascular deaths in Eastern European countries are a consequence of sudden cardiac death as 
a result of excess alcohol consumption (Britton & McKee, 2000). Alcohol exacerbates financial difficulties, childcare 
problems, infidelity or other family stressors, and creates tension and conflict between partners. Risk factors for 
breast cancer in women may include regular use of alcohol (especially if combined with hormone replacement therapy 
(Beral, 2003), and higher body mass index (BMI) in early adulthood (Michels et al, 2006)  
 
Current EU environments favour obesity. There is an abundance of food in Europe that, while energy-rich, is often 
poor in nutrients. Food portion sizes are growing, though people with sedentary lifestyles actually need less energy. 
Social and economic pressures can mean that both work and leisure hours offer decreasing opportunities for physical 
activity.  It is also interesting to note the relationship across Europe between availability of fruit and vegetables at 
national level, and the prevalence of ischaemic heart disease (Fig.9.T1.4). 

 
 
Figure 9.T1.4. Relationship between per capita availability of fruits and vegetables and age-standardized 
death rates from ischaemic heart disease in the European Region before age 65, per 100.000 population. 
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Source: Pomerleau et al, 2003: p. 455 
 
Levels of physical activity vary across the EU member states, but in general southern countries of the EU15 have 
lower levels of physical activity than Northern and Western countries. Physical inactivity is defined as less than 2.5 
hours per week of moderate exercise or 1 hour per week of vigorous exercise. The World Health Report 2002 
estimates that over 3% of all disease burden, over 20% of CHD, and 10% of stroke in developed countries is caused 
by physical inactivity. 
  
Ill health increases steadily with decreasing educational level. People with low levels of education are more likely to 
suffer chronic health problems and resulting disability than more educated patients. Numerous studies demonstrate 
that life expectancy and ‘positive health experiences’ increase for those with higher levels of education. For example, 
people with low levels of education have an increased risk of premature death and circulatory disease.  
 
References cited in this table are listed in Chapter 9.3.1 
 
 
Table 9.1d. Main risk factors for the elderly 
 
The natural decline in cardiac function can leave an individual with lower functional capacity than would normally be 
expected for his/her age. The gradient of decline may become so steep as to result in disability. 
 
The SENECA study demonstrated that a healthy lifestyle is related to stable self-perceived health, and a delay in 
functional dependence and mortality. The rate of decline of a body’s biological system is largely determined by 
external factors relating to adult life style.  Inactivity and smoking, and to a lesser extent a low-quality diet, increase 
mortality risk. A healthy lifestyle at older ages is related to a delay in the deterioration of health status and a reduced 
mortality risk. The study showed that even at ages 70-75 years, the combined unhealthy lifestyle behaviours of 
smoking, having a low-quality diet, and being physically inactive were singly related to a three- to four-fold increase 
in mortality risk. The risk of death was further increased for all combinations of two unhealthy lifestyle behaviors (De 
Groot et al, 2004). Member States should consider the promotion of programmes which encourage smoking cessation 
and the reduction of harmful alcohol consumption among older people (European Healthy Ageing, 2007). 
 
Smoking. The acceleration in decline caused by external factors can be reversible at any age. Smoking cessation and 
small increases in the level of physical fitness, for example, reduce the risk of developing coronary heart disease, 
including those in later life.  
 
Alcohol. Many chronic diseases which reduce functional capacity are the result of an unhealthy life style. WHO’s 1996 
‘The Global Burden of Disease’ Report states that alcohol use is the leading cause of male disability in industrialised 
countries (WHO, 1999).  
 
Social factors. Social factors, which the individual can usually do little to change, also affect functional capacity. 
Poor education, poverty, and harmful living and working conditions all make reduced functional capacity more likely in 
later life. In some countries, people with poor functional ability are more likely to become institutionalised, which in 
itself can lead to dependence, particularly for the small minority of older people who suffer from loss of mental 
function and/or confusion. 
  
Environment. Poverty is clearly linked to a shorter life span and poorer health in older age. Less well-off people tend 
to live in more harmful environments where they are more likely to be exposed to higher levels of indoor air pollution 
and to the risk of diseases such as respiratory infections. Poor housing structure and overcrowding increase the risks 
of accidents and transmission of infectious diseases (WHO, 1999).   
 
Nutrition. Nutritional status, dietary habits and food pattern, energy and nutrient intake vary widely across Europe. 
The food pattern in southern countries is characterised by high intakes of grain, vegetables, fruit, lean meat and olive 
oil, whereas older people in northern countries consumed more milk products and report more frequent use of 
nutrient supplements. In some towns considerable proportions of older men and women could be at risk of vitamin or 
mineral deficiency (Volkert, 2005). Obtaining adequate nutrition becomes increasingly difficult with increasing age. 
Nutrition and lifestyle, however, are important determinants of health and outcome in the elderly (Volkert, 2005). 
Healthy food and eating habits should be promoted among older people, with an emphasis on low intake of saturated 
fats and high consumption of fibre-rich foods, green vegetables and fruits (European Healthy Ageing, 2007). 
 
Lack of physical activity. Physical activity usually decreases with age, though great differences exist between 
countries with respect to physical activity of older people. In a recent pan-European survey physical activity was 
highest in Sweden and Finland, where more than 85 % of older subjects spent at least 3.5 h per week in physical 
activity, and lowest in Portugal with only 25 % of active elderly (Volkert, 2005). The level of physical activity among 
older people needs to be increased in order to reach the international recommendations of 30 minutes or more  at 
least, of moderate intensity physical activity on most, preferably all, days of the week (European Healthy Ageing, 
2007). 
 
Risk factors for falls are muscle weakness, a history of falls, gait deficit, balance deficit, use of assistive devices, 
visual deficit, arthritis, impaired activities of daily living, depression, cognitive impairment, and being aged over 80. 
The risk of falling increases exponentially with the number of risk factors. Visual performance, medical problems, 
slowed neurological response, decreased muscle strength and range of motion, and reduced trunk and neck mobility 
become significant factors with age. These difficulties can also lead to motor vehicle and pedestrian-related injuries. 
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Although older drivers drive less than younger ones, they succumb to fatal accidents more often. This may be 
because many medicines can impair driving ability, but a history of falling has also been identified as an important 
risk factor (WHO/HEN, 2004). 
 
References cited in this table are listed in Chapter 9.4 
 
 
 

 
9.1. Newborns and perinatal health. 

 
 
 
More than five million babies are born yearly in the European Union. Of these, an estimated 25 000 are 
stillborn and an additional 25 000 die within their first year (EUROSTAT Database); Among the survivors, 
an additional 40 000 (approximately 8 per 1 000 survivors) experience severe impairments, many of 
perinatal origin (Cans et al, 2003). Maternal deaths occur less frequently - only 5 to 15 per 100 000 live 
births – but are associated with substandard care in nearly half of the cases (see chapter 9.3.2).  
 
This burden of death and illness is not distributed throughout Europe: poverty and low social status are 
associated with complications of the perinatal period, including pre-term birth, low birth weight and 
perinatal death. Nevertheless, Europe faces common and pressing challenges in perinatal health, namely: 
to maximise safety for mothers and babies, improve the efficacy of medical technology and interventions, 
reduce social inequalities in health and access to care, and use limited health care resources effectively. 
Approaches to perinatal healthcare differ greatly throughout Europe. Sharing knowledge about this 
diversity is essential and provides an evidence base for assessing the efficacy of technology and medical 
practices and improving the quality of care.  
 
 

 
9.1.1. Foetal, neonatal and infant mortality and morbidity 
 
 
 
9.1.1.1. Introduction 
 
The principal determinants of foetal and neonatal death in Europe today include congenital anomalies, 
very preterm birth, and stillbirths associated with foetal growth restriction (De Galan-Roosen et al, 1998; 
Glinianaia et al, 2000; Holt et al, 2000; De Reu et al, 2000). Preterm birth and low birth weight are 
important risk factors for morbidity in infancy and childhood. Data are available in international reporting 
systems on rates of death in the perinatal period, the causes of infant deaths and on the percentage of 
low birth weight babies. Other topics covered by the EURO-PERISTAT indicators on morbidity, including 
the preterm birth rate, the APGAR score (Apgar, 1953) and hypoxic ischemic encephalopathy (HIE) are 
not currently available in international reporting systems.  
 
Foetal and neonatal mortality have declined dramatically in the past decades, but large disparities still 
exist among EU Member States. Table 9.1.1.1 provides definitions and some methodological caveats to 
take into consideration when comparing these rates between countries and over time.  
 
Table 9.1.1.1. Definitions of foetal, neonatal and infant mortality and points to consider when comparing 
rates between countries. 
 
 
Indicator Definition Points to consider in 

interpretation 
Fetal mortality The number of fetal deaths 

at or after 22 completed 
weeks of gestation in a 
given year per 1000 live 
and stillbirths in the same 
year.  
WHO recommends that 

Countries differ in their 
legal criteria for birth 
registration and in their 
inclusion criteria for other 
data collection systems. For 
example, in Spain and 
Sweden, only fetal deaths 
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registration of fetal deaths 
begin at 22 weeks or 500 g, 
but that fetal mortality 
rates be presented for 
infants 1000 or more. 
EURO-PERISTAT 
recommends that data be 
presented separately by 
gestational age and 
birthweight groups.  

after 28 or more completed 
weeks of gestation are 
registrable as stillbirths. 
Other countries, including 
Austria, Germany and 
Portugal, add a minimum 
birth weight criterion. The 
absence of common criteria 
distorts comparisons 
between countries. 

Neonatal mortality The number of deaths in 
the neonatal period (up to 
28 completed days after 
birth) after live birth at or 
after 22 complete weeks of 
gestation in a given year, 
expressed per 1000 live 
births in the same year. 
This rate is sub-divided by 
timing of death into early 
neonatal deaths (at 0-6 
days after live birth) and 
late neonatal deaths (at 7-
27 days after live birth). 

Comparisons of the 
neonatal mortality rate at 
early gestations must be 
combined with an analysis 
of fetal mortality, since it is 
possible that early neonatal 
deaths may be recorded as 
fetal deaths. Some data 
recording systems impose a 
lower limit of 500 grams for 
registration of births, which 
can create a bias when 
comparing neonatal 
mortality rates at low 
gestational ages. 

Infant mortality The number of deaths (day 
0-364) after live birth at or 
after 22 completed weeks 
gestation in a given year 
expressed per 1000 live 
births in the same year. 

Same as neonatal mortality 

 
Table 9.1.1.2. Births, deaths and rates of foetal, neonatal and infant mortality in selected EUGLOREH 
countries 
 
 
9.1.1.2. Data sources 
 
 
9.1.1.2. Information Sources 
 
International comparisons of data relating to pregnancy outcome and maternity care date back at least to 
the mid-nineteenth century (Le Fort, 1866; US Center for Disease Control, 1992; Semenow, 1872). In 
the twentieth century, the post-war focus on maternal and child health programmes in many countries 
furthered the development and use of perinatal health indicators. Today, perinatal, infant and maternal 
mortality rates are among the most commonly used indicators of population health status. These rates, 
derived from civil and medical registers of births and deaths, are published regularly and historical series 
exist for many countries.  
 
There are limits to the available perinatal health data, however. As perinatal and maternal health have 
improved, absolute differences in mortality rates between countries have declined and other measures of 
health status have become increasingly necessary. Despite this need for information, there are no 
comparative data available on the principal morbidities affecting pregnant women and their newborns. 
Furthermore, the methodological shortcomings of many indicators, whether mortality or other measures 
of health status, have generated scepticism about the data sources, the derivation of the numbers, and 
their usefulness in comparing health status and quality of care (Macfarlane and Chalmers, 1981; Garne, 
2001; Kramer et al, 2002).   
 
To address these limitations, the EURO-PERISTAT project was charged with developing an indicator set 
for monitoring and describing perinatal health in Europe. The EURO-PERISTAT indicators, listed in Table 
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1, were developed after an extensive review of existing perinatal health indicators using a DELPHI 
consensus process with scientific committees composed of clinicians, epidemiologists and statisticians 
from all European member states and Norway (Zeitlin et al, 2003).  The resulting EURO-PERISTAT 
indicator set reflects a solid base of scientific evidence, as well as the consensus of epidemiologists, 
clinicians and data providers across Europe.  
 
The EURO-PERISTAT indicators are grouped into four themes: fetal, neonatal and child health; maternal 
health; population characteristics and risk factors; and health services. Core indicators are defined as 
those essential to monitoring perinatal health, recommended indicators are those considered desirable for 
a more complete picture of perinatal health across the member states, and indicators for further 
development represent important aspects of perinatal health, but require additional work before they can 
be operationalised in the member states. 
 
Table 9.1.1.2.1. EURO-PERISTAT Indicators by category; Data on indicators in bold italics are available 
in international routine databases such as EUROSTAT, WHO, OECD or European networks of condition-
specific registers. 
 
 
 
(C=core, R=recommended, F=for further development) 
 

Neonatal health 
   C: Fetal mortality rate by gestational age, birth weight, plurality 
C: Neonatal mortality rate by gestational age, birth weight, plurality 
C: Infant mortality rate by gestational age, birth weight, plurality 
C: birth weight distribution by vital status, gestational age, plurality 
C: Gestational age distribution by vital status, plurality 
R: Prevalence of selected congenital anomalies  
R: Distribution of APGAR score at 5 minutes 
F: Causes of perinatal death/deaths due to congenital anomalies 
F: Prevalence of cerebral palsy 
F: Prevalence of hypoxic-ischemic encephalopathy 

  F: Prevalence of late induced abortions 
  F: Severe neonatal morbidity among babies at high risk 
  F: Neonatal screening policies 

Maternal health 
  C: Maternal mortality ratio by age, mode of delivery 
R: Maternal mortality by cause of death 
R: Prevalence of severe maternal morbidity 
F: Prevalence of trauma to the perineum 
F: Prevalence of faecal incontinence 
F: Postpartum depression 

Population characteristics/Risk factors 
C: Multiple birth rate by number of fetuses 
C: Distribution of maternal age 
C: Distribution of parity 
R: Percentage of women who smoke during pregnancy 
R: Distribution of mothers’ education 
F: Distribution of mothers' country of origin 

Health care services 
C: Distribution of births by mode of delivery by parity, plurality, presentation, prev. Caesarean 
R: Percentage of all pregnancies following fertility treatment 
R: Distribution of timing of 1st antenatal visit 
R: Distribution of births by mode of onset of labour 
R: Distribution of place of birth 
R: Percentage of infants breast-feeding at birth 
F: Indicator of support to women 
F: Indicator of maternal satisfaction 
F: Births attended by midwives 
F: Births without medical intervention 

 

The indicators that were developed by EURO-PERISTAT are not yet reported routinely in Europe. 
However, data from existing international health databases are available on many of them, although they 
do not always follow the exact definitions specified by EURO-PERISTAT. These data systems include 
EUROSTAT, WHO and OECD, as well as international networks of data registers such as SCPE (European 
Cerebral Palsy Network) and ESHRE (European Society for Human Reproduction and Embryology). Table 
9. 1. 1. 2. 1 indicates in bold italics the indictors for which at least some data are available in these 
sources. Illustrations from the EURO-PERISTAT feasibility studies and other published data are presented 
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here to show how these indicators, once they are part of a routine reporting system in Europe, will enrich 
our understanding of key issues in perinatal health.  
 

 
9.1.1.3. Data presentation and analysis 
 
Foetal, neonatal and infant mortality 
 
Table 9.1.1.2 provides rates of foetal, neonatal and infant mortality for 2005 or most recent available 
year using EUROSTAT data, while Figures 9.1.1.1 and 9.1.1.2 show the evolution of neonatal and foetal 
mortality over the past 30 years. 
 

Neonatal mortality 

As shown in Figure 9.1.1.1, there has been a significant decline in the rate of neonatal mortality in the 
last thirty years. In 1975, neonatal mortality rates ranged from 6.4 to 22.1 per 1 000 total births in the 
current EU Member States. By 2004, they ranged from 1.6 to 9.5 per 1 000 births. Neonatal mortality 
rates are about 2 per 1 000 births in Sweden, Luxembourg, Czech Republic, Norway and Finland, but 
over 5 per 1 000 in Bulgaria, Latvia and Romania. There are differences in rates of neonatal mortality 
between countries based on their year of accession to the European Union. Among EU15 Member States 
and Norway, the median rate of neonatal mortality in 2004 was 2.7 per 1 000 births. This median rate 
was much higher (4.4/1 000) among countries that joined the EU in 2004 (Czech Republic, Cyprus, 
Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovenia, and Slovak Republic), and was more than 
three times greater (8.5/1 000) among countries that acceded in 2007 (Bulgaria and Romania).  
 
Figure 9.1.1.1. Trends in neonatal mortality rates 
 

Foetal mortality 

As Figure 9.1.1.2 illustrates, foetal mortality has also decreased, but less markedly. Measuring foetal 
mortality is more complicated than neonatal mortality, as explained in Table 9.1.1.1. In addition, data 
systems are undoubtedly better at registering these deaths today, which may mask a greater downward 
trend. Using 2004 data, there was no difference in the median rate of foetal mortality (3.9 per 1 000 
births) between the original members of the EU and those who joined in 2004. The median rate of foetal 
mortality among countries that acceded in 2007, however, was higher at 6.9 per 1 000 births.  
 
Figure 9.1.1.2. Trends in foetal mortality rates  
 

Infant mortality and its causes 

Data on the causes of infant deaths are available in international databases. Unfortunately, all of the 
causes associated to conditions originating from the perinatal period are grouped together, whilst there is 
no available information on the specific causes of perinatal deaths. Nonetheless, these data show that a 
large proportion of infant deaths – i.e.  nearly three-quarters - are due to conditions originating in the 
perinatal period, mainly prematurity and congenital anomalies. Data on congenital anomalies are 
presented elsewhere in this volume and are not reproduced here (see below). The remaining 25% of 
deaths are due, in part, to infectious diseases and accidental deaths which are largely preventable. 
Among the EU Member States, the highest rates of these other causes are reported for Bulgaria (48%), 
Romania and Cyprus(1) (40%) and Estonia (36%). These data also illustrate that as the rate of infant 
mortality declines, perinatal causes are responsible for a greater proportion of deaths in the first year of 
life. 
 
Table 9.1.1.3. Infant mortality by cause in selected EUGLOREH countries in 2005 or most recent year 
 

Congenital malformations  
 
See Chapter 9.1.2 for a detailed and specific treatment of congenital malformations. 
 

Low birth weight and preterm delivery 
 
Figure 9.1.1.3 presents rates of low birth weight in the EU. Between 4 and 9% of all live births have a 
birth weight less than 2500 grams. These babies include those that are preterm, with normal or low birth 
weights and babies born at term with growth restriction; all these groups are at a higher risk of having 
longer-term impairments in childhood than term babies with normal birth weight.  
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Figure 9.1.1.3. Percentage of live births with a birth weight less than 2500 g, most recent data available 
 
Data on preterm babies are not currently reported routinely, but this information is very important for 
evaluating perinatal health outcomes. Very preterm babies have the highest rates of long-term health 
problems, including cerebral palsy, severe learning disabilities, chronic lung disease, visual and hearing 
impairments and poor growth. However, even babies born between 33 and 35 weeks of gestation, often 
termed mildly or moderately preterm births, have higher mortality and are more likely than others to 
have motor and learning difficulties than term babies (Escobar et al, 2006; Kramer et al, 2000a; Marret 
et al, 2007). The preterm birth rate has increased in many countries over the past decade (Langhoff-Ross 
et al, 2006); these trends, which cannot be monitored using currently reported indicators, are essential 
for monitoring the health of babies in the EU. The EURO-PERISTAT feasibility study showed that these 
data are available in most European countries. 
 
Cerebral palsy  

 
Cerebral Palsy (CP) is the most common disabling condition in childhood, occurring in 1.5 to 2.5 per 1 
000 live births. Cerebral Palsy is a group of permanent disorders of movement and/or posture that result 
from a non-progressive interference, lesion, or abnormality of the developing/immature brain (DMCN, 
2000). 
 

Challenges in Monitoring  

CP is a recommended indicator by EURO-PERISTAT for long-term childhood health impairments because 
of its association with adverse perinatal events. CP is an umbrella term and difficulties can arise from 
variation in case definition and in the inclusion and exclusion criteria used by surveys and registers. To 
overcome these difficulties, a collaborative network on cerebral palsy surveys and registers, SCPE 
(Surveillance of Cerebral Palsy in Europe), was formed within Europe with the aim of monitoring trends in 
CP rates and providing a framework for collaborative research (SCPE, 2000). Data presented here 
concern children with CP born 1990-1998, ascertained at 4-5 years of age using a common SCPE 
definition and the same inclusion/exclusion criteria.  
 

Rate in Europe 

The overall rate of cerebral palsy, excluding post-neonatal CP cases acquired during 1990-1998 in 10 
European countries, is 2.0 per 1 000 live births. As shown in Table 9.1.1.4, this rate varies between 
countries from 1.6 or 1.7 (Portugal, Spain, France and Norway) to 2.3 (United Kingdom). 
 
Table 9.1.1.4. Cerebral palsy rates per 1 000 live births in selected EUGLOREH countries, birth cohorts 1990-1998 
 
Among children with CP, some have a severe clinical presentation and are unable to walk or have 
moderate to severe intellectual impairment. Other children have a mild clinical CP type, i.e. they walk 
without aids and they have normal cognition or only mild intellectual impairment. As shown in Table 
9.1.1.5, these proportions vary greatly between countries, with fewer mild cases in registers from the 
Southern part of Europe than in registers from the Northern part of Europe. Although it varies between 
countries, there is little change over time in this rate of CP. 
 
Table 9.1.1.5. Proportion of severe and mild cerebral palsy cases, born 1990-1998, in selected EUGLOREH countries 
 
Cerebral Palsy in Very Low birth weight Babies 
Very Low birth weight (VLBW) is defined as a weight at birth below 1500g. VLBW rate among live births 
is not rare; it has increased during the last decades and is now around 1% in different European 
countries. It is well known that the risk of developing CP is 60 to 100 times higher in VLBW babies/very 
preterm than in normal birth weight/term babies. The CP rate among VLBW children born in the covered 
area of 9 different European countries is, on average, 94 per 1 000 live births during the period 1990-
1998. As shown in Table 9.1.1.6, this rate varies per country from 26 per 1 000 live births (Lithuania) up 
to 164 per 1 000 live births (Ireland). This variation depends greatly on the rate of neonatal mortality 
among children born VLBW, which varies from 17% to 52% in the different countries. The overall rate of 
CP in VLBW has been decreasing over time, at least until 1996 birth cohort, and mainly in the group of 
children born 1000-1499g (Platt et al, 2007). 
 
Table 9.1.1.6. CP rates among VLBW babies in 9 European countries, birth cohorts 1990-1998 
 

Population characteristics and risk factors 
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In order to monitor perinatal health trends and understand the differences observed between countries, it 
is necessary to have information about the characteristics of childbearing women and the risk factors 
associated with poor outcomes. For a synthesis of available knowledge see Table 9.1 and the section on 
maternal health. 
 
HealthCare 
 
Healthcare of mothers and their conceived during pregnancy, delivery and postpartum have developed 
differently in EU Member States. See Chapter 9.3.2 for more information. 
 
 
Conclusions and future priorities for surveillance 
 
While greatly reduced, deaths and illness associated with childbearing remain a priority for surveillance in 
Europe, there are compelling reasons to improve national and European health information systems in 
order to monitor health practices and policies.  
 
First of all, the data presented in this chapter reveal significant geographic inequalities in mortality in the 
perinatal period between the countries in Europe, suggesting that further gains are possible and 
necessary. For instance, if every country had the neonatal mortality rate of those countries with the 
lowest rates, the number of neonatal deaths every year would be halved. Better data on preterm births 
and neonatal morbidities would make it possible to better understand the reasons and consequences of 
these differences.  
 
It is increasingly understood that a healthy pregnancy and infancy reduce the risk of common adult 
illnesses, such as hypertension and diabetes. This life-course approach to our health begins at conception 
– or perhaps before – and suggests that a better management of the major morbidities associated with 
pregnancy, such as intrauterine growth restriction or preterm birth– may reap large dividends in overall 
population health. 
 
Further information regarding reproduction issues is presented in Chapter 9.3.2 
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9.1.1.5. Acronyms 
 
APGAR Appearance, Pulse, Grimace, Activity, Respiration 
CP  Cerebral Palsy 
HIE  Hypoxic Ischemic Encephalopathy  
SCPE  Surveillance of Cerebral Palsy in Europe 
VLBW  Very Low birth weight  

 
 

9.1.2. Congenital Malformations 
 
 
 
9.1.2.1. Introduction 
 
Collectively, congenital anomalies represent an important public health issue in terms of  
• impact on the quality of life of affected children and adults and their families 
• contribution to foetal and infant mortality, both in terms of loss of potential years of life and 

emotional costs to the family  
• provision, quality and financial cost of medical, social and educational services to improve the 

participation and quality of life of affected individuals and their families 
• provision, quality and financial cost of prenatal screening in the population and its psychological cost 

to pregnant women. 
 
Congenital (“present from birth”) anomalies which involve structural malformations diagnosed prenatally, 
at birth or within the first year of life are the focus of epidemiological surveillance through congenital 
anomaly registers, and the focus of this section. Many registers also include cases diagnosed later in 
infancy or childhood. “Major” congenital anomalies are those with serious medical or functional 
consequences; some of these may also be lethal. Many affected pregnancies are spontaneously aborted, 
often in the first trimester (these are not included in the figures). Many rare genetic disorders are 
diagnosed later in childhood and these are discussed elsewhere in this Report (see Chapter 5). Metabolic 
diseases diagnosed through neonatal screening may be included in congenital anomaly registers, but are 
not included here. Some behavioural and neurological conditions also have a congenital origin but are not 
diagnosed or confirmed until after infancy.  
 
The development of the organs occurs in the first trimester of pregnancy (brain development continues 
later), including the first six weeks before many pregnancies have been recognized. In terms of 
preventive action regarding environmental risk factors, this places a great importance on directing 
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promotion of a healthy environment and protection from adverse exposures to the entire community, or 
women of childbearing age, rather than pregnant women only, and on developing an effective system of 
preconceptional care. Moreover, protecting the health of adults and children is not necessarily enough to 
protect the health of the foetus; thus, foetuses and pregnant women must have a special status in public 
health policy.  
 
Within Europe, there are geographic and socioeconomic inequalities in the prevalence of congenital 
anomalies. These are now of two main types – variation in the prevalence of risk factors affecting total 
prevalence, and additional variation in prenatal detection and termination of pregnancy rates affecting 
live-birth prevalence. As well as these inequalities, congenital anomalies are often ignored in the wider 
public health agenda due to their individual rarity. Thus, there are inequalities between congenital 
anomalies and more common diseases for what concerns access to preventive treatment and 
rehabilitative research, policy and services.  
 
 
9.1.2.2. Data sources 
 
EUROCAT (European Surveillance of Congenital Anomalies) is the principal source of information on the 
epidemiology of congenital anomalies in Europe. EUROCAT is a network of population-based congenital 
anomaly registers, using multiple sources of information to collect high quality data (both in terms of 
case ascertainment and diagnostic detail). Registries cover affected livebirths, stillbirths and fetal deaths 
from 20 weeks gestation, and terminations of pregnancy for fetal anomaly (TOPFA) following prenatal 
diagnosis (whether before or after 20 weeks gestation). Registries may cover only diagnoses made 
prenatally and in infancy, or extend registration to new diagnoses made during childhood. 
 
EUROCAT started in 1979. There are currently 38 registers in 20 countries (see Table 9.1.2.2.1), covering 
in total 1.4 million births per year. Annual birth coverage is 23.4% of births of the EU-15 countries, 
35.0% of the EU-NMS countries and 25.6% of EU-27. In addition to the EU-27 countries, Norway, 
Switzerland, and Croatia participate in EUROCAT (Table 1), as well as the Ukraine since 2007. The only 
EU countries with established registers of congenital anomalies not participating in EUROCAT are Czech 
Republic and Slovak Republic, both of which are working towards full membership in 2009. 
 
Table 9.1.2.2.1. Coverage of the European Population by EUROCAT Full or Associate Member Registries 
 
Maintaining high quality data usually requires a limit to the total size of the population to be covered by a 
register, thus the preference in larger nations for regional rather than national registries, networked 
nationally and at a European level by EUROCAT. The proportion of national births covered by registers in 
each country is shown in Table 1, ranging among those countries participating from 3% (Germany) to 
100% (Norway, Sweden, Finland, Malta, Hungary). Although complete coverage of the European 
population may be an ideal, this should not replace deeper investment of resources in areas already 
covered – excellent data from one quarter of Europe will give us more meaningful information than poor 
data from all of Europe.  
 
Collaboration of registers within a European network has greatly improved data comparability between 
countries. A standard set of minor or poorly defined anomalies are excluded (EUROCAT, 2005a), although 
it can be difficult to apply the criteria precisely as there is not always enough information in health 
service records to distinguish between different severities of the same anomaly. Data quality can also be 
influenced by health service factors (e.g. the proportion of stillbirths with postmortem carried out, or the 
proportion of multiply malformed cases where a karyotype has been performed ) and registry factors 
(e.g. specificity of coding and completeness of ascertainment of TOPFA or postneonatally diagnosed 
anomalies among livebirths).  
 
Other sources of epidemiological information about congenital anomalies in Europe include the following: 
 
a) The WHO HFA database contains data on infant mortality due to congenital anomalies. Their data can 
be seen in Chapter 4.1. Such infant mortality data from infant death registrations is dependent on the 
quality of death certification, but is particularly useful for countries with no current congenital anomaly 
registers. The data are limited with regard to type of congenital anomaly. Differences between countries 
in infant mortality due to congenital anomaly can reflect one or more of the following factors: a) the risk 
of pregnancies being affected by a congenital anomaly in that country b) the level of investigation by 
autopsy in case of infant death c) the likelihood that an affected pregnancy will be prenatally diagnosed 
leading to termination of pregnancy d) the quality of treatment for congenital anomalies (e.g. surgery for 
congenital heart disease) and e) practices regarding registration of a baby as a stillbirth or livebirth 
where the congenital anomaly is so severe that the baby is not viable.     
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b) Hospital Episode or Discharge Data. These data are potentially particularly useful for major congenital 
anomalies where livebirth is the most common outcome, infant survival is high, and surgery is routinely 
indicated e.g. hypospadias, gastroschisis and orofacial clefts. Such data usually do not include 
terminations of pregnancy following prenatal diagnosis (TOPFA), or stillbirths, and usually do not cover 
health service episodes on an outpatient basis. In some countries, private hospitals do not make their 
data available, or hospitals do not use a standard coding system. It can be difficult to link several 
episodes for the same individual together, particularly across years. Many congenital anomaly registers 
nevertheless now use HE/HD data as one of their sources of information.  
 
c) International Clearinghouse for Birth Defect Surveillance and Research (www.icbdsr.org). Many of the 
EUROCAT registers belong to ICBDSR also, as well two EU non-EUROCAT registers in Czech Republic and 
Slovak Republic. 
 
 
 

9.1.2.3. Data description and analysis 
 

Prevalence of congenital anomalies 
 
EUROCAT records a total prevalence of major congenital anomalies of 23.8 per 1 000 births for 2000-
2004 (Table 9.1.2.1). Total prevalence includes live-births, stillbirths, and terminations of pregnancy due 
to foetal anomaly (TOPFA) following prenatal diagnosis. The live-birth prevalence is 19.9 per 1 000 births. 
 
Table 9.1.2.1. Prevalence per 1 000 births of EUROCAT congenital anomaly subgroups 2000-2004 
 
The average prevalence of different subgroups in Europe is shown in Table 9.1.2.1. The prevalence of 
chromosomal anomalies is 3.4 per 1 000 births. In the data shown in Table 9.1.2.1, these cases have 
been excluded from other subgroups (i.e. a child with an abdominal wall defect and a chromosomal 
anomaly is recorded only under chromosomal anomalies). Congenital heart disease is the most common 
subgroup, at 6.4 per 1 000 births, followed by limb defects (3.6 per 1 000), urinary system (2.8 per 1 
000) and nervous system defects (2.0 per 1 000). EUROCAT updates each year prevalence figures on 95 
subgroups of congenital anomaly, available on its website (EUROCAT, 2007). Those with a total 
prevalence above 0.1 per 1 000 births are shown in Table 9.1.2.1.  
 
There has been a slight increase in recent years in the overall prevalence of congenital anomalies 
(followed by the usual dip in the most recent years due to late case registration). This increase is seen to 
be in part due to an increase in the prevalence of congenital heart disease (Figure 9.1.2.1), but an overall 
improvement in data quality and increases in risk factors may represent other possible partial 
explanations. Despite the steady rise in the overall prevalence of terminations of pregnancy for foetal 
anomaly (TOPFA), live-birth prevalence has increased. 
 
Figure 9.1.2.1. Trends in the total and live birth prevalence per 1 000 births of All Anomalies and 
Cardiac Anomalies, 1992-2004. 
 
Perinatal mortality and termination of pregnancy. 
 
Congenital anomalies are an important contributor to perinatal mortality. The overall recorded rate of 
stillbirths with congenital anomaly is 0.43 per 1 000 births, and deaths in the first week 0.55 per 1 000 
births, giving a total perinatal mortality rate associated to congenital anomaly of 0.99 per 1 000 births 
(Table 9.1.2.2). The main congenital anomaly subgroups contributing to perinatal mortality are 
congenital heart disease (23% of perinatal deaths with anomaly), nervous system anomalies (19% of 
perinatal deaths with anomaly), and chromosomal anomalies (21%) (Table 9.1.2.2).  
 
Chromosomal anomalies contribute more to stillbirths than first week deaths, while congenital heart 
disease contributes more to first week deaths than stillbirths. Nervous system defects contribute equally 
in both categories. 
 
Table 9.1.2.2. Perinatal mortality due to congenital anomalies, 2000-2004. 
 
Perinatal mortality due to congenital anomaly varies per country (Table 9.1.2.3). The lowest rates are 
recorded in Italy (0.2 per 1 000) but there is a known problem with recording of the cause of death for 
stillbirths and neonatal deaths, thus, this figure is probably considerably underascertained. The highest 
rates of perinatal mortality associated to congenital anomaly are recorded in Ireland (2.4 per 1 000) and 
Malta (2.3 per 1 000). These are both countries where TOPFA is illegal, and thus the perinatal mortality 
rate includes affected foetuses with a lethal or high mortality anomaly which would have been prenatally 
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diagnosed in other countries leading to termination of pregnancy (and exclusion from mortality 
statistics).  
 
Table 9.1.2.3. Ratio of Terminations of Pregnancy for Foetal Anomaly following prenatal diagnosis 
(TOPFA) to all births, and Perinatal Mortality per 1 000 births, by country, 2000-2004 
 
The ratio of TOPFA to births varies from 0 (Ireland and Malta) to 11.4 (France) per 1 000 births. Differing 
prenatal screening policies and practices, differences in uptake of screening and diagnosis due to cultural 
and organisational factors, and differences in TOPFA laws, influence the rate of TOPFA in the population, 
as discussed in detail elsewhere (EUROCAT, 2005b). In Poland, TOPFA is not encouraged, and done only 
in case of lethal anomaly. Some countries allow TOPFA at any gestational age (Austria, Belgium, Croatia, 
England & Wales, France, Germany). Others have an upper gestational age limit (Finland, Italy, Spain, 
Sweden, Switzerland, Czech Republic), while others have an upper gestational age limit but allow TOPFA 
for lethal anomalies beyond this limit (Netherlands, Norway, Portugal, Denmark).  
 
Table 9.1.2.3 shows TOPFA before and after 20 weeks gestation. The highest TOPFA ratio both before 
and after 20 weeks gestation is recorded in France (5.6 and 5.8 per 1 000 births respectively). 
Comparison between countries is complicated by different laws and practices regarding the recording of 
late terminations. Late TOPFA, where legal, may be recorded as stillbirth or as live-birth with neonatal 
death in some countries, and practice may also vary within countries.  
 
TOPFA in most countries far outnumber stillbirths and neonatal deaths with congenital anomaly (Table 
9.1.2.3). Up to 0.8% (Switzerland) of foetuses die due to the presence of a congenital anomaly, whether 
as a TOPFA, stillbirth or neonatal death (but excluding spontaneous abortions), while 5 countries record a 
rate above 0.5% (Table 9.1.2.3). The differences in total mortality (TOPFA plus perinatal) between 
countries probably mainly reflects the frequency with which TOPFA is carried out for non-lethal 
anomalies, but is also influenced by differences between countries in the prevalence of anomalies such as 
neural tube defects and Down syndrome and, as previously mentioned, the completeness of 
ascertainment of stillbirths, neonatal deaths and TOPFA. 
 
Despite the important mortality consequences of congenital anomaly, the vast majority of cases of 
congenital anomaly across Europe are live born children who survive infancy, but who may have 
important medical, social or educational needs.  
 
Congenital heart disease 
 
The live birth prevalence of congenital heart disease is 6.1 per 1 000 births (Table 9.1.2.1), the largest 
group of congenital anomalies. This average figure is almost certainly under-ascertained, as registries 
collecting data on diagnoses after the neonatal period, and with full access to echography data report a 
prevalence of 8-10 per 1 000. The reported prevalence of congenital heart disease has been increasing 
(Figure 9.1.2.1), probably associated with greater referral of babies with a heart murmur for early 
echography. Severe heart defects are quite commonly prenatally diagnosed e.g. 39% of transposition of 
great vessels, and 73% of hypoplastic left heart (EUROCAT, 2007). TOPFA is not common for congenital 
heart disease, unless the heart defect is associated with other congenital anomalies or is lethal.  
 
Down Syndrome 
 
Risk of Down Syndrome is strongly associated with advanced maternal age. The increase in average 
maternal age in Europe is documented in Chapter 8. Figure 9.1.2.2 shows the resulting increase in the 
total prevalence of Down Syndrome across Europe, to 2.2 per 1 000 births. Geographical variation in 
total prevalence corresponds to differences in maternal age profile between countries (Dolk et al, 2005a). 
For example, the registries in France and Switzerland, where the proportion of births to mothers over 35 
is high, recorded a total prevalence (including LB, SB and TOPFA) of 3.4 per 1 000.  
 
Figure 9.1.2.2. Trends in the total and live birth prevalence per 1 000 births of Down Syndrome, 1992-
2004  
 
Prenatal screening for Down Syndrome has resulted in the prenatal detection of an increasing proportion 
of cases, among both older and younger mothers. This is associated to an increasing number of TOPFA. 
Overall in Europe, as represented by EUROCAT registers, the live birth prevalence of Down Syndrome has 
slightly declined (Figure 9.1.2.2) to 1.0 per 1 000 births as the increase in TOPFA has outweighed the 
increase in maternal age. In 2000-2004, differences in policy and practice regarding prenatal screening 
and TOPFA, as well as maternal age differences, resulted in an over four-fold variation in live birth 
prevalence of Down Syndrome in Europe, ranging from 0.4 per 1 000 to 2.0 per 1 000 (the high rates 
being in Ireland and Malta). 
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Table 9.1.2.4. Total and live birth prevalence per 1 000 births of Neural Tube Defects and Down 
syndrome per country, 2000-2004 
 
Neural Tube Defects 
 
In 1991, results of a randomised trial of peri-conceptional folic acid supplementation (MRC, 1991) 
established that raising folic acid status could be an effective measure to prevent neural tube defects 
(MRC, 1991), potentially more than halving the prevalence in Europe. The prevalence of NTD in Europe 
has, however, not declined over the subsequent decade (Figure 9.1.2.3). This has represented a failure in 
preventive policy. 
 
Figure 9.1.2.3. Trends in the total and live birth prevalence per 1 000 births of Neural Tube Defects, 
1992-2004 
 
During the 1980s and previously, a strong decline in the rates of neural tube defects occurred in the 
British Isles, where rates have always traditionally been high (Busby et al, 2005a; Busby et al, 2005b; 
EUROCAT, 1991). During the 1990s, a shallow further decline was experienced in the British Isles (Busby 
et al, 2005a; Busby et al, 2005b). In the 2000-2004 period, the total prevalence in the British Isles was 
not higher than in many continental European areas. The most apparent geographic differences are 
represented by the lower prevalence experienced by Southern European countries, particularly Italy. Diet 
and/or genetic factors may explain this low prevalence. 

 
In many countries, most cases of neural tube defects are prenatally diagnosed leading to TOPFA, while in 
others TOPFA is rare (see above). This has resulted in a very wide variation in live birth prevalence rates, 
from 0.1 per 1 000 in France and Spain to 1.0 per 1 000 in Poland (Table 9.1.2.4).  
 
Orofacial clefts 
 
Cleft palate and cleft lip occur in 1.3 per 1 000 births in Europe (Table 9.1.2.1). Cleft lip with or without 
palate is aetiologically different from cleft palate and accounts for nearly two thirds of cases. Geographic 
variation within Europe has consistently been shown for cleft lip with or without palate (EUROCAT, 2002a; 
EUROCAT, 2002b). Some Northern European countries have higher rates, for example Germany, the 
Netherlands and Denmark had rates between 1.3 and 1.6 per 1 000 for 2000-2004 (EUROCAT, 2007), 
while rates of 0.6 per 1 000 or below were recorded in Italy, Spain and Ireland.  
 
Gastroschisis 
 
Gastroschisis is an anomaly of the abdominal wall, with an average prevalence of 0.2 per 1 000 births in 
2000-2004 (Table 9.1.2.1). It is associated to low socioeconomic status and young maternal age (less 
than 20 years). A strong increase in gastroschisis prevalence has occurred both in Europe (Loane et al, 
2007) and elsewhere in the world. Particularly high rates and increases have been experienced in Britain, 
only part of which is associated to high rates of teenage pregnancy (Loane et al, 2007). In Italy however, 
rates are lower and an increase in prevalence has not been experienced (Loane et al, 2007). The great 
majority of cases of gastroschisis are prenatally diagnosed (EUROCAT, 2007), but TOPFA is rare as the 
prognosis is good with surgery. 
 
Hypospadias 
 
Hypospadias, where the urethral opening in boys is misplaced, has a prevalence of a minimum of 1.3 per 
1 000 births (Table 9.1.2.1). Individual registries report prevalence rates up to 2.5 per 1 000 in the 
period 2000-2004, and two areas report a higher prevalence – Sicily at 3.0 per 1 000, and Malta at 4.2 
per 1 000. It is difficult to produce a valid prevalence estimate unless data regarding surgery in the first 
three years of life are accessed (Dolk et al, 2004). Criteria may vary over the diagnosis of milder cases. 
Hypospadias is of particular current interest in relation to the possibility that it can be caused by 
exposure to endocrine disrupting chemicals. The high rate of hypospadias in Sicily is under investigation 
in relation to industrial and agricultural chemical exposures (Bianchi et al, 2006).  
 
 
9.1.2.4. Risk factors 
  
For main risk factors see Table 9.1a. 
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Table 9.1a. Main risk factors for newborns and perinatal health 
 
 
High maternal age at delivery.  Maternal demographic characteristics affect rates of perinatal mortality and 
morbidity (Maher and Macfarlane, 2004). Older mothers and nulliparas both face increased risks of stillbirth 
(Canterino et al, 2004; Raymond et al, 1994; Reddy et al, 2006). Studies report higher rates of antepartum, 
intrapartum and neonatal complications including pregnancy induced hypertension, preterm labor, caesarean births 
and neonatal intensive care unit admissions in older women (Clearly-Goldman et al, 2005; Luke and Brown, 2007a; 
Prysak et al, 1995). Parity is known to be associated with maternal and neonatal conditions such as hypertension, 
pre-eclampsia and fetal growth restriction. Parity also impacts the use of services and intervention during pregnancy, 
labour, and delivery (Bai et al, 2002; Cnattingius et al, 1993; Huang et al, 2000). Multiple pregnancies also carry a 
much higher fetal and neonatal mortality risk than singleton pregnancies (Kahn et al, 2003; Luke and Brown, 2007b; 
Magee 2004). This increased risk is mostly due to the higher preterm birth rate in multiple pregnancies (Ananth et al, 
2005; Garite et al, 2004).  Figures 9.T1.1 and 9.T1.2. present data on the proportion of childbearing women in the EU 
who are aged under 20 years and 35 years and older. The relationship between maternal age and perinatal health 
outcomes is U-shaped and it is thus pertinent to compare the extremes of the age distribution. The risk of many 
adverse outcomes begins to increase at approximately 35 years of age. For younger mothers, the increased risk of 
perinatal mortality is  associated with social and health care factors, including lack on antenatal care (Olausson et al, 
1997). 
 
Figure 9.T1.1. Percentage of mothers under 20 in 2005 or most recent year 
 
Figure 9.T1.2a. Percent of mothers 35 years and older in EU15 and Norway 
 
Figure 9.T1.2b. Percent of mothers 35 years and older in new members States 
 
Differences between the new and old member States are also apparent with respect to childbearing at older ages. 
There is a trend towards later childbearing in the 15 old member States, while this trend is much less evident in the 
new member States. Although many fewer women bear children late in life in the new member states, there is a large 
variation in both groups. 
 
Smoking during pregnancy. The harmful effects of smoking on perinatal outcomes, in particular their birthweight 
and fetal mortality, are well documented in the scientific literature (Stillman et al, 1986; Castles et al, 1999; 
Cnattingius, 2004). These effects concern not only the perinatal period but also the infant’s long-term development. 
Smoking cessation may be the most effective intervention to improve both short- and long-term outcome for mothers 
and children and is an indicator of effective antenatal preventive health services. Finally, perinatal health outcomes 
are linked to social factors (Kaminski et al, 2000; Kramer et al, 2000b). Mortality and morbidity rates are higher 
among socially disadvantaged population groups, defined by educational status or parental occupation as well as 
neighbourhood deprivation scores. The rate of smoking among women of childbearing age varies across Europe, as 
Figure 9.1c illustrates. This information is not sufficient for monitoring the impact of smoking on perinatal outcomes, 
however, because many women stop smoking during pregnancy, as shown by the data from the EUROPERISTAT 
project on smoking during pregnancy. In the countries that could provide data, the proportion of women smoking 
during pregnancy varies from under 10% to almost 25%. 
 
Figure 9.T1.3. Rates of Smoking Among all Women 25-34 vs Women During 3rd Trimester of Pregnancy 
 
Drinking alcohol during pregnancy. Prenatal exposure to alcohol can be associated with a distinctive pattern of 
intellectual deficits  that become apparent later in childhood, including reductions in general intellectual functioning 
and academic skills as well as deficits in verbal learning, spatial memory and reasoning, reaction time, balance and 
other cognitive  and motor skills. There is a typical constellation of facial features and developmental delay and 
learning disability, and diagnosis is often made in early childhood rather than the first year of life. Special surveys are 
therefore needed to supplement congenital anomaly registers to determine numbers. Trends regarding alcohol 
drinking among young women in some countries, especially binge drinking, are of great concern. The effects of binge 
drinking on the fetus are largely unknown. 
 
Congenital anomalies 
In the majority of individual cases of congenital anomaly, the cause of the condition is unknown, but suspected to be 
an interaction of multiple environmental and genetic factors. For about 15% of cases, there is an identifiable 
chromosomal abnormality. Under 5% of cases can be attributed to a known single gene mutation, and under 5% to 
exposure to a single environmental teratogen (such as a drug taken during early pregnancy). Congenital anomalies 
are usually grouped under “medical genetics”, but the study of socioeconomic differences emphasizes the importance 
of environmental factors as causes, and these are at present the most amenable to prevention. Genetic susceptibility 
to environmental exposures is likely to vary importantly in the population. 
Mothers’ low folic acid status in the peri-conceptional period is an established risk factor for neural tube defects 
(MRC, 1991) and probably a range of other anomalies (Botto et al, 2006). Other nutrients are most probably 
important. Particular attention has been paid also to vitamin B12, but generally a healthy diet is to be promoted for 
the prevention of congenital anomalies. Some dietary elements in excess, such as vitamin A, are teratogenic and high 
dose dietary supplements should not be promoted.  
 
Some women are at higher risk of delivering babies with congenital anomaly due to chronic disease status. 
Diabetes and epilepsy are both associated with higher congenital anomaly risk (EUROCAT, 2004; Macintosh et al, 
2006), and there is increasing evidence that obesity is also associated with a higher risk (Waller, 2007; EUROCAT, 
2004).  In the case of epilepsy and diabetes, appropriate clinical care can reduce the risk, and there is still much to do 
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in European countries to ensure that all women with these conditions receive the highest standard of care (Macintosh 
et al, 2006). The rising prevalence of obesity and diabetes are of concern in relation to the burden of congenital 
anomalies in the population 
 
Rubella vaccination programmes for babies and/or young girls are an essential continuing measure to prevent 
congenital rubella syndrome, associated with deafness, eye defects and congenital heart disease. Monitoring of 
vaccination uptake rate, as well as attention to vaccination status of immigrants, is needed. Additional information 
systems are needed to capture all cases of congenital rubella syndrome, as some do not present with structural 
malformations diagnosed at birth.  
 
The thalidomide (softenon) tragedy turned the world’s attention to the potential dangers of therapeutic drugs taken 
during early pregnancy. A number of drugs are now known to be teratogenic (Schaefer et al, 2001). Some of these 
are to be avoided during pregnancy, others are necessary (such as antiepileptic drugs) but a careful selection of the 
type of drug is needed to balance risks and benefits. Pharmacovigilance or postmarketing surveillance of drugs taken 
during pregnancy is not systematic, and it is possible that there are more drugs currently on the market which carry a 
risk of congenital anomaly when taken during pregnancy.  
 
Assisted reproductive technology (ART) is being used with increasing frequency, with new techniques being 
developed over time (e.g. intracytoplasmic sperm injection) to add to the range already available. Currently, there is 
controversy about the level of risk of congenital anomaly associated with ART (Hansen et al, 2005). Particularly 
stringent data confidentiality in relation to ART makes this area particularly difficult to research. 
 
Recreational drugs such as cocaine and solvent abuse also carry teratogenic risks. These are particularly difficult to 
study, as the drug use may be illegal and there are often many coexisting risk factors such as smoking, alcohol, poor 
nutrition and other risk factors associated with deprivation.  
 
Older maternal age is a risk factor for chromosomal anomalies such as Down syndrome. Trends towards older age 
at childbearing are a complex social phenomenon, but are associated with poorer reproductive outcomes. 
 
Our knowledge of the risks of exposure to chemicals, in the occupational, domestic and community environment is 
very incomplete (Cordier, 1992; Cordier et al, 1997; Dolk and Vrijheid, 2003; EUROCAT, 2004). To protect the fetus, 
we need to adopt a precautionary approach in reducing exposure particularly to byproducts of chlorination in drinking 
water, releases from waste disposal sites, endocrine disrupting chemicals, pesticides and solvents.  
 
References cited in the section on congenital anomalies are listed in Chapter 9.1.2; references cited in the other 
paragraphs are listed in Chapter 9.1.1 
 
 
 
 
 
 
9.1.2.5. Control tools and policies 

 

Primary Prevention 

 
Primary prevention of congenital anomalies has not been an area of overall improvement in Europe, as 
evidenced by the lack of decline in prevalence since 1992. 
 
Very little data is available about socioeconomic differences in congenital anomaly risk at European level, 
but the evidence to date generally suggests a substantial socioeconomic gradient (Vrijheid et al, 2000). 
Socio-economic deprivation may be associated to a number of environmental risk factors for congenital 
anomaly such as maternal nutrition, maternal infection, maternal drug exposure, occupational exposures 
and environmental pollution. Minority ethnic groups may experience higher risks due to deprivation, as 
well as some specific risks due to genetic or cultural factors. Measures to alleviate family poverty should 
help to reduce congenital anomaly risk, as well as specific measures should help to reduce known risk 
factors. 
 
The potential to prevent neural tube defects, and possibly other anomalies also (Botto et al, 2006) by 
raising the folate status of women preconceptionally has not been fulfilled (Busby et al, 2005a; Busby et 
al, 2005b; Abramsky et al, 2007; EUROCAT, 2005) and is the major primary prevention opportunity. 
Experience has shown that peri-conceptional folic acid supplementation (i.e. recommending that women 
start taking supplements from before conception to the first trimester) is an unsuccessful population 
prevention strategy, since it is difficult to reach women preconceptionally, particularly if they do not plan 
their pregnancy. Socio-economic inequalities in neural tube defect prevalence are likely to be widening 
because of the uneven uptake of supplementation (De Walle and de Jong van den Berg, 2007). Some 
European countries are considering folic acid fortification of a staple food, such as flour, following the 
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example of countries in North and South America, where such a strategy has demonstrated to be 
successful in preventing neural tube defects (De Wals et al, 2007). For example, this has recently been 
recommended by the British Food Standards Agency. Research has suggested a role for folic acid in 
protecting against cardiovascular disease, an additional argument for food fortification. 
 

Secondary prevention 

 
Developments in surgical treatments and neonatal intensive care have improved the outcome in terms of 
survival and long-term morbidity, for example for congenital heart defects, diaphragmatic hernia and 
gastroschisis. Developments have concerned both surgical procedures and organization of services within 
centres of excellence treating a sufficient volume of cases. However, information on improvement of 
outcomes over time tends to come from individual specialized clinics, rather than from populations 
experiencing the full range of care (Garne et al, 1999) 
 
Prenatal diagnosis can help in the preparation for postnatal surgery, and there is suggestive evidence for 
example that survival of babies with Transposition of Great Arteries is improved if diagnosis is prenatal 
(Garne et al, 2007). This is a potentially important area for future developments. 
 

Prenatal screening and diagnosis 

 
The two main types of prenatal screening are biochemical screening and ultrasound scanning for 
structural malformations and “soft markers”. For Down Syndrome, a combined approach is increasingly 
used, but screening developments are unevenly diffused across Europe (EUROCAT, 2005). Screening 
policies vary between European countries (EUROCAT, 2005), and even countries with a similar policy may 
vary considerably in its implementation (EUROCAT, 2005).  
 
An increasing proportion of affected pregnancies are prenatally diagnosed, with prenatal diagnosis rates 
are particularly high for some anomalies as presented in section 9.1.2.3. Comparisons of the proportion 
of cases prenatally diagnosed, the average gestational age at diagnosis, diagnostic methods used and the 
proportion of cases resulting in termination of pregnancy have shown enormous variation between and 
within countries (Garne et al, 2004; Garne et al, 2005). Such variation may result from cultural 
differences underlying policy or individual uptake, from different interpretations of the scientific evidence 
in the design and implementation of screening, or from differences in organization, resources and 
systems in place to put changes in the health services into effect.  
 
However, prenatal screening also presents to the healthcare system significant challenges in terms of 
increasing “medicalisation” of pregnancy, ethical questions, and giving women fully informed choices 
during pregnancy (Green et al, 2004). The option of pregnancy termination necessitates decisions on 
which anomalies justify this and how late in pregnancy. Pregnant women need to be given full 
information on the likely outcome for the anomaly which has been diagnosed, information which is only 
partially available for many rare anomalies. Inevitably, screening involves both false positives and false 
negatives, either of which can cause distress (Green et al, 2004).  
 

Public health initiatives and policies 

 
Congenital anomalies straddle different public health agendas –rare diseases, peri-natal and child health, 
environmental health and major health determinants. Funding for EUROCAT network co-ordination 
currently comes from the European Commission’s Directorate General for Health and Consumer 
Protection, under its Public Health Programme, as a component of the European information system for 
rare diseases. The added value of European collaboration is particularly great for congenital anomalies, 
coming from the opportunity to pool data on rare anomalies and/or exposures, compare data between 
regions and countries, give a common response to European public health questions and share expertise 
and resources, including computing tools in an area which is generally under-resourced. Nevertheless, 
there are currently no plans for a sustainable European information system – decisions on funding are 
short-term. Moreover, national and regional funding for registers is insufficient and short-term. In 2005, 
approximately 4 million euro was being spent on congenital anomaly registers by European Union 
countries. This equates to approximately 3 euro per birth in a registry area, or 1 euro per birth in the 
European Union.  
 
The majority of congenital anomalies are rare (as defined by prevalence less than 5 per 10 000 in the 
EU), depending on how one delimits the clinical or disease entities. Most rare diseases (see Chapter 5.15) 
are congenital. The rare disease public health agenda, however, is mainly oriented towards genetic 
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diseases and towards developing drug treatments for genetic diseases. Full attention should in addition 
be paid to reducing environmental risk factors for congenital anomalies, and to further development of 
non-drug treatments e.g. improved shunts for hydrocephalus.  
 
Registries provide syntheses across a variety of data sources generated by the health system. There are 
many areas therefore where improvement in underlying health information systems across Europe would 
improve the quality or efficiency of registries: a) full coding of cause of death on stillbirth and infant 
death certificates b) the potential to link registry cases to death notifications in order to ascertain survival 
c) greater accuracy and accessibility of hospital episode data d) electronic access to birth registrations 
and medical records for diagnostic detail and core risk factor information e) full information on 
terminations of pregnancy following prenatal diagnosis f) linkage between different health information 
systems using unique patient identifiers. EUROCAT is working with EURO-PERISTAT towards better peri-
natal information across Europe. Each registry follows national practice in relation to data confidentiality 
(Busby et al, 2005c). Registers in some countries are currently in a difficult position because of national 
interpretations of the European directive regarding patient consent. Although a reasonable requirement in 
theory, experience shows that while parental refusals are very rare, obtaining informed parental consent 
for registration is logistically difficult and requires resources much greater than those made available. The 
issue of consent and confidentiality is central to the creation of European public health information.  
 
Little information is currently available on long term outcome for the child and family in terms of survival, 
morbidity, quality of life and participation. Longitudinal and retrospective follow-up studies of children 
with congenital anomalies need support. There has been no recent economic evaluation of the “burden” 
of congenital anomalies in Europe. Such an evaluation is needed to help give them their place in the 
public health agenda. 
 
Risk factors for congenital anomalies amenable to primary prevention have been presented in Table 9.1a. 
The following would form elements of a preventive strategy: 
 
a) Many major “lifestyle” determinants of ill health in the population, such as alcohol, recreational drugs, 
smoking and obesity, are also risk factors for congenital anomalies. Any strategy to tackle these health 
determinants should pay special attention to women in childbearing age, remembering that the harm is 
often done before the pregnancy is recognized and that the foetus may have special susceptibility.  
 
b) Policies aimed at ensuring “healthy pregnancy” can pay attention to congenital anomalies as part of a 
range of outcomes including birth weight and neuro-developmental outcomes. However, for congenital 
anomalies a system of pre-conceptional care is needed, as reduction of risk factors needs to start very 
early or even before pregnancy.  
 
c) Folic acid fortification of a staple food is the single most promising preventive strategy and may have 
other health benefits.  
 
d) Public health measures should have regard to the “precautionary principle” as well as “evidence-based 
practice”, protecting the foetus despite scientific uncertainty, particularly with regard to complex 
exposures such as environmental pollution. 
 
e) Public health measures aimed at migrants between European countries, or immigrants from non-
European countries should pay special attention to women in childbearing age, for example in relation to 
poverty, rubella vaccination and specific genetic risks. 
 
f) The phenomenon of older maternal age at childbirth and its reproductive risks needs to be understood 
at social level, in order to create an appropriate policy response. 
 
g) Much greater investment is needed in systematic follow-up of medicinal drugs and assisted 
reproduction technologies, in relation to their potential to affect the foetus. The recent initiation of the 
EnCePP pharmacovigilance network by the European Medicines Agency is an important step forward. It 
should be a priority to ensure safe use of medicine during pregnancy. 
 
h) More research should be funded into the environmental causes of congenital anomalies. 
 
 
9.1.2.6. Future developments 
 
The last few decades have not seen increasing success in congenital anomaly prevention, as evidenced 
by the lack of decline in prevalence. Implementation of current knowledge with effective policies, as well 
as research into the causes of congenital anomalies, have the potential to change this situation. 
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Prenatal screening and diagnosis have seen a rapid development. The near future will bring less invasive 
technologies for the detection of chromosomal anomalies, and greater sensitivity and specificity of 
diagnosis of anomalies. Variation in the quality of screening services within Europe requires further 
examination. The challenge for European countries is also to reduce the number of women having to 
consider termination of pregnancy as an option by achieving effective primary prevention, and improving 
the outcome of affected children and their families in terms of health, quality of life and participation. 
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9.1.2.8. Acronyms 
 
TOPFA  Terminations of Pregnancy for Foetal Anomaly  
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9.2. Children and adolescents (age 1-18) 
 
 

 

9.2.1. Introduction 
 
Children are citizens in their own right, and at the same time they constitute a major part of the section 
of the community for which society as a whole carries a responsibility of duty of care, in that in their 
early years children are totally dependant upon adults for their health and well being. Even as they grow 
and become increasingly autonomous (not least in making health-related behavioural decisions), they 
nevertheless remain dependant upon society for provision of services including education and health 
services and wider facilities such as recreation.  
 
Children are also a particularly vulnerable group in that whilst society may express little understanding of 
the pressures and challenges faced at this stage, but rather blame them for making wrong decisions, 
many commercial interests are very well aware of the importance of this life stage of childhood. Thus, 
there is considerable targeting of children directly or subliminally to encourage them to purchase 
products or adopt lifestyles which are far from healthy, not least with regard to eating and drinking 
patterns.  
 
Child health covers maintaining the health, and supporting optimal wellbeing and development, from 
birth to young adulthood. It spans the complete care of children’s and adolescents’ physical, mental, and 
social health. Areas of development include physical growth, cognitive transitions, pubertal maturation, 
and psychosocial and social maturation. Physical development is most rapid in the first five years of life, 
while social and behavioural patterns are significant in the later years. 
 
A healthy childhood is a critical determinant for health and development in adolescence and beyond, in 
the same was as a sound and supportive familial and social context. Good physical and mental health, as 
well as the knowledge and means to sustain good habits, are key factors for healthy development as 
many of the health-compromising behaviours emerge during childhood. 
 
It is known that the major causes of mortality and morbidity in later childhood and adolescence are 
behaviour related, and therefore preventable. Such health related problems include unintentional injuries 
(such as motor vehicle accidents, drowning and sports/recreational related injury, most of which affect 
boys more often than girls), alcohol consumption, tobacco use, illegal drug use, obesity/overweight, 
eating disorders, teenage pregnancy and childbearing and sexually transmitted infections, including HIV. 
Major initiatives to address child safety issues in Europe are being taken by the European Child Safety 
Alliance (www.childsafetyeurope.org), and in particular through the EU-funded Child Safety Action Plans 
project (ECSA, 2008).  
 
A balanced diet is essential for child health as it influences both physical growth and cognitive 
development. Similarly, adequate physical activity is essential for health and development, as well as 
setting an important lifestyle pattern for adulthood. Children who do not follow a balanced diet and 
adequate physical activity are at a greatly enhanced risk for lifetime healthcare problems such as obesity, 
diabetes, high blood pressure and cardiovascular diseases. 
 
The consequences of the new morbidity such as overweight, diabetes and asthma in children play out 
over the lifespan, as unhealthy children typically grow up to be unhealthy adults. This unfortunately 
offsets the advances which have been made in the reduction of childhood infectious diseases through 
measures such as vaccination and modern sanitation and, especially in Western and Central Europe, in 
the virtual elimination of nutritional deficiencies. The way young people rate their health across Europe 
varies. Girls are more likely than boys to report poorer health in all countries and regions. Reported levels 
of poorer health among 15-year-old girls are higher in Latvia (over 42%) and Lithuania (WHO/HSBC, 
2004). 
 
The World Health Organization (WHO) Regional Office for Europe is currently promoting the European 
Strategy for Child and Adolescent Health and Development, which all EU Member States committed to 
address between 2005 and 2008. (WHO, 2005a). This gives an important context within which the 
European Commission can promote its own declared priority in child health. An earlier and still ongoing 
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initiative is that of the Children’s Environment and Health Action Plan for Europe (CEHAPE), led by the 
WHO and widely supported. (WHO, 2008). This addresses both environmental and physical safety, and is 
endorsed by all European Health Ministers.  
 
Both Child and Adolescent Health and Development Strategy and CEHAPE processes were due for report 
by each Member State to the WHO Regional Committee (the annual high-level national representative 
meeting) in September 2008.  
 

 
9.2.2. Data Sources 
 
In the year 2000 the European commission funded the public health information project Child Health 
Indicators of Life and Development (CHILD), which reported in 2002 (Rigby, Köhler, 2002; Rigby et al, 
2003). This was charged with identifying a range of indicators which would measure this subject, and 
adopted the philosophy that it was much more important to focus measurement on health and the 
prevention of ill health, and the determinants of those. A total of thirty eight indicators were 
recommended, of which only two relate to mortality. However, with the exception of the already available 
mortality data, five years later few of these indicators have yet been built into any European routine 
statistical system, nor is there any apparent immediate prospect of this.  
 
The most recent major European report on child public health was the WHO European Health Report 
2005, subtitled “Public Health Action for Healthier Children and Populations” (WHO Regional Office for 
Europe, 2005). In its compilation the World Health Organisation Regional Office for Europe undertook a 
major effort to populate many of the recommended CHILD indicators, together with WHO Health For All 
data relating to children. Thus 24 indicators are published as Table 6 of the report as far as countries 
could supply the data, and form the basis of topics further analysed below. However, this was a one off 
exercise and the database remains static and undeveloped. Also salutary was the fact that this major 
publication itself cannot give the number of children in Europe, being restricted to the five-year age 
bands. Thus despite the apparent priority of child health for the European Commission and the World 
Health Organisation, a major information research project and a major data gathering exercise each 
remains shelved and not further progressed.  Prior to that, the Commission had produced in 2000 a 
Report on the State of Young People’s Health in the EU, using the limited available data. 
 
Data about children are available from a range of sources. Each source contributes its own special 
dimension and characteristics; no one source is comprehensive and all-providing. To create a good 
understanding of children’s health and related pressures and services, it is therefore necessary to collate 
material from several sources. Among the most significant are: 
 
EUROSTAT: The formal statistical organisation of the European Community has the advantage for having 
the power to require specific data from Member States, but it uses this sparingly so as not to overload 
national systems. It has a specific health and public health function, and coordinates the harmonisation of 
censuses across Europe, but specific children’s issues do not feature highly. For instance, the valuable 
analysis of suicide rates in Europe has 15-24 as its youngest age-group (see: 
http://epp.eurostat.ec.europa.eu). 
 
WHO (European Regional Office): The specialist health agency of the United Nations, with a European 
Regional Office that covers the geographical regions of Europe, and treats equally the 50+ States. The 
Health For All database is comprehensive and provided a powerful on-line option. However, after the 
perinatal period children do not feature highly other than for immunisation. Statistical data are obtained 
on a voluntary basis from national systems, hence consensus of topics and definitions is important. (see:  
www.euro.who.int/InformationSources/Data/20010827_1; www.euro.who.int/hfadb) 
 
European Commission: The Commission has an interest in children in several Directorates-General, not 
least that of Health and Consumer Protection. However, other DGs such as those dealing with Education 
and Culture, Energy and Transport, Environment, and Justice, Freedom and Security (responsible for 
children’s rights), have major interests in issues relating to children and which may have health impacts. 
Such DGs commission and publish periodic reports on topics that include consideration of the effects of 
issues on children’s health. (Web link - ec.europa.eu/dgs_en.htm) 
 
Eurobarometer: The Eurobarometer is a structured survey facility aimed primarily at obtaining a public 
opinion view of specific issues. Initiated to assess public views on Commission services, it can now be 
used to assess other topics; indeed, Directorates can bid for the inclusion of specific questions – 
perceptions of safety of hospital services is one such example. The sample size is too small for it to be 
considered a sound epidemiological or public health tool, but it can provide useful attitudinal studies. 
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Most special topics are undertaken as one-off enquires. (Web link – 
http://ec.europa.eu/public_opinion/cf/index_en.cfm) 
 
UNICEF: The United Nations Children’s Fund, UNICEF, is the United Nations’ primary agency to protect 
and promote the interests of children worldwide. Naturally, given its global remit, much of its effort is 
directed towards the developing world and to areas of conflict and natural disaster. However, some key 
initiatives such as The 1990 Innocenti Declaration on the Protection, Promotion and Support of 
Breastfeeding apply universally including in Europe. The research unit of UNICEF, the Innocenti Research 
Centre, is based in Europe, and it undertakes some important European research which leads to local 
statistical output such as data on Child Friendly Cities. Their Baby Friendly Hospital Initiative to promote 
breastfeeding shows a far from perfect picture of compliance for EU Member State countries. Their Report 
Card in 2005 on Child Poverty in Rich Countries was data-rich regarding that child health inequalities 
topic in a number of EU states. (Web links – www.unicef.org; www.unicef-irc.org) 
 
Organisation for Economic Co-operation and Development (OECD): This collaborative organisation 
formally involves only the most developed nations. Within that remit, however, it has proved particularly 
child-friendly, with a number of studies on issues affecting children, or parenting and families with 
children, such as the OECD Family Database. Topics covered include social exclusion, architectural design 
and children, and early education. More recently the European Commission has collaborated with the 
OECD in public health projects, so that data from European countries not in the OECD group can be 
included. (Web link – www.oecd.org) 
 
UNAIDS – the Joint United Nations Programme on HIV/AIDS. This important cross-agency programme 
looks at many aspects of the HIV/AIDS epidemic globally, and has country-specific data on children. 
(Web link – www.unaids.org) 
 
European School Survey Project on Alcohol and Other Drugs (ESPAD): This is an important (and rapidly 
growing) data gathering project that compiles data on the behaviour of young people with regard to 
alcohol, tobacco, and other drugs. Its web site provides considerable data. (Web link – www.espad.org) 
 
Health Behaviour in School-aged Children (HBSC): This collaborative cross-national project with WHO 
support is conducted on a four yearly basis, reviewing health in currently 35 countries and regions, within 
and beyond Europe. Using a survey sample in each country, it gives a comprehensive account of factors 
influencing the health of adolescents aged 11, 13 and 15 years, who attend school. This means that it 
obtains a robust sample of children in each country, though there is some evidence that the inevitable 
exclusion of children not attending school means that small but significant deprived or atypical minorities 
are not included. The HBSC is wider than EU, and generally only produces reports at the global level, 
though with data for each participating country, but is widely respected for what it produces. (Web link – 
www.hbsc.org). 
 
National Statistics: Each EU Member State has its own statistical office and other data sources. These are 
invaluable at the national level, but may not be comparable between countries. 
 
General surveys such as national censuses and household surveys, and health interview and health 
examination studies, are important sources of health data. However, though households may contain 
children, seldom are the data analysed to focus on those children. Much more information could be 
obtained from existing data if child-centric analyses were automatically prepared. However, there are 
currently difficulties over the comparability of nationally-originating data, as different data definitions and 
collection methods may be used in different countries. Although most European countries run regular 
health interview surveys to monitor population health, many were set up before the recent trend to 
harmonise information collection within the EU, and are at variance with the standard (Robine et al 
2004). Organisations such as Eurostat and WHO have been working supra-nationally to bring together 
common frameworks, and are developing commonly agreed and tested indicators, which produce 
comparable data. Even so, it has proven immensely complicated to reach a consensus on common 
instruments for measuring health status in different languages and in different cultural settings, in order 
to produce results that can be compared within, and across, countries of the EU (De Smedt, 2004). 
Moreover, the focus is still on adults and households, and not on producing child-specific data or 
analyses. 
 
The European Community is of course steadily expanding. Dates of sources will give an indication as to 
the period and EU area in which data was gathered. Areas are delineated as to whether data 
encompasses, for example, the former EU-15, intermediate EU-25 or present EU-27 states, Accession 
and other States outside. 
 
 



 383

9.2.2.1. Issues related to data collection on children 
 
Defining and counting children: Children are defined by the United Nations Convention on the Rights of 
the Child, to which all European countries are signatories, as “every human being below the age of 
eighteen years” (United Nations General Assembly, 1989). So how many children are there in Europe, 
and what is their state of health? Worryingly, neither of these questions can be answered from any 
routine and readily available means. For most statistical purposes, population and health data are 
grouped into five-year age bands. This means that tabulations can be produced for those aged 0-14 
years inclusive, or those aged 0-19 years inclusive. Children in their totality, namely persons aged 0-17 
years inclusive, can seldom be identified. The comparatively minor inconvenience and cost of producing 
an additional tabulation of 0-17 years is usually not considered worthwhile or justified, and this appears a 
sad but possibly realistic expression of the limited value placed on considering children as a group in their 
own right, or of discharging national and societal responsibility to ensure “the right of the child to the 
enjoyment of the highest attainable standard of health and to facilities for the treatment of illness and 
rehabilitation of health” (United Nations, 1989).  
 
This is not a minor or pedantic point – it is effectively a statement of the attitude of Europe and its 
Member States to identifying and caring for children as a group. Using a cut-off at 14 years excludes an 
important element of the child population at a key stage of their development, and forming one sixth of 
the total child population. The use of a 0-19 years category results in young adults who may be married 
householders with paid employment being put in the same category as preschool children: 
physiologically, socially, and in other respects this is clearly not logical.  
 
Lost Adolescents: By forcing the consideration of children as generally being those aged 0-14 years (from 
birth to early secondary school age), an important and vulnerable group is overlooked. Those aged 15-17 
years inclusive, who effectively may be referred to as adolescents, are in a particularly important stage of 
physical and behavioural development. This is not just the age of puberty and other physical maturation; 
it is the period when many health-related lifestyles become established, which are likely to endure into 
adulthood. This includes eating patterns and nutrition, physical exercise, alcohol consumption patterns, 
sexual health practices, and other patterns of risk taking behaviour. It is the period of onset of specific 
health conditions. Arguably this is also the period when social attitudes mature, linking in wider ways to 
their own health and wellbeing and that of family and society. Yet this is the age-group group effectively 
ignored in national population and health statistics. 
 
Gaps in data: A major deficit in public health knowledge in Europe is how little we know about the 
wellbeing of children. Nor is enough known about the determinants of well being, at national or sub-
national level. Research may also be failing to capture information on those at high risk, or outside of the 
school system i.e. truants and those involved in illegal underage employment (WHO/HSBC 2004). These 
groups may be living in extreme rural and urban poverty, and are therefore highly prone to medical 
conditions and behaviours which are exacerbated by socio-economic factors. 
 
Cultural variation: Context can have as much relevance as individual behaviour when reporting on a 
particular health outcome. Food and alcohol consumption are examples. Food preferences will vary 
geographically, culturally, according to socioeconomic opportunity, and food availability. Distinct 
differences are seen between the Northern and Southern (Mediterranean) food cultures. Structural and 
social contexts such as school environment, family and peers can further reinforce or challenge these 
patterns. Educational opportunity can be a prime indicator: across all Member States it is the least 
educated who consume fewest fresh vegetables.  
 
Perspective: There is a place for qualitative data to supplement the quantitative. For example, when 
assessing a child’s experience, it is necessary to take their living arrangements into account and not 
solely the parents’ marital status, as is often the norm (Andersson, 2002). Caution must be used to 
ensure that sources do not merely reflect the status quo. For example, in some countries in Europe, 
where co-habitation is high, dissolution of consensual unions, (and thereby the effect on children of the 
union) is not measured in the same way as marital disruption (Heuveline and Timberlake 2000). 
Demographic information is too often based solely on marriage and divorce rates.  

 
Children are not miniature adults, their needs and their service requirements are different, yet despite 
comprising about one quarter of the population of Europe they appear almost invisible in studies such as 
this, swamped by the interests of adults, and by the major diseases of adulthood.  
 
The European Commission has sponsored important work on standardising questions in Health Interview 
Health Examination Surveys, as well as the work through EUROSTAT in standardising and harmonising 
statistical definitions. However, almost the whole of this work is still focused on the adult section of the 
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population – the main exception being infant mortality. There would appear to be a serious lack of child-
orientation in European public health and statistical work. 
 
 

 
9.2.3. Data description and analysis 
 
Infants and child (1–4 years) deaths have decreased in most European countries in recent years (see 
Chapter 4.1). Congenital malformations are the main cause of mortality in neonates (see Chapter 4.2), 
and accidents for 5-14 year olds (see Chapter 7).  
 
Cancer: Tumors recognized in children include mainly Hodgkin’s and non-Hodgkin’s lymphoma as well as 
leukaemias (Figures 9.2.1a and b). Leukaemia is often successfully treated in children.  
 
Figure 9.2.1a. Age-standardised mortality rates by cancer in children aged 0-14 in selected EUGLOREH 
Countries – Boys 
 
Figure 9.2.1b. Age-standardised mortality rates by cancer in children aged 0-14 in selected EUGLOREH 
Countries – Girls 
 
Asthma: It is evident that childhood asthma has grown significantly over the decades, as reported by 
individual countries’ practitioners, but yet again there are no the statistical systems available to provide 
comparable Europe-wide data. Studies and registers are in the process of development, such as the 
International Study of Asthma and Allergies in Childhood (ISAAC) project run between New Zealand and 
Europe, but though this project is valuably indicating the scale of the growing problem it has not yet been 
developed enough to provide representative data for all countries of Europe. However, for the WHO 
European Health Report (WHO 2005b), the prevalence rates of “ self-reported asthma symptoms” for 
children aged 13-14 for those countries which could supply data ranged from 3.0% in Romania and 3.7% 
in Greece to 29.1% in Ireland and 32.2% in the United Kingdom. On the other hand, self reported 
current wheezing is not diagnostic of asthma in an individual. Wheezing is not a symptom specific to the 
diagnosis of asthma and there is no agreed way of grading the severity or frequency of wheezing 
symptoms to identify the presence of asthma. Such a consideration may explain why much lower asthma 
rates are reported for UK by other sources. In fact, Asthma UK gives a figure of 10% for childhood 
asthma, whilst the National Institute of Clinical Excellence (NICE) guidance on prescribing corticosteroids 
states “ Asthma is the most common chronic disease in children, with a prevalence between 17 and 
23%”. Moreover, “The Global Burden of asthma” (Masoli et al, 2004?), a report developed for the Global 
Initiative for Asthma (GINA), gives prevalence rates of clinical asthma(2) in 13- to 14-year-old children 
as high as 18.4% for Scotland, 16.8% for Wales, 15.3% for England, and 14.6% in Ireland, which rank 
among the highest in the monitored countries.. The worrying element is how little is known about the 
prevalence, aetiology and effects of such a comparatively common condition in childhood with likely 
enduring effects. 
 
Disabilities: We cannot identify the number of children with impairment or disability, or the number with 
special educational needs of any type (through physical, intellectual, or behavioural causes). There is a 
common public vision of happy and healthy children, balanced with concern about individual disabled or 
hospitalised children, but no public health data on the latter. Though the World Health Organization 
(2002) has recently introduced a new international scheme for categorising limitations to functioning and 
ability – i.e. the International Classification of Functioning, Disability and Health - and has also developed 
a children’s version of it, there is currently no means of seeking public health reporting of the number of 
children in society with various types of impairing problems. There is no effective means of monitoring 
special requirements and disabilities across the whole of childhood.  
 
Injuries: As already indicated earlier in this section, injury is the greatest cause of childhood death. Of 
this, a quarter is the result of intentional injury. Physical injuries are the main cause of death in children 
aged 1-14 in Europe. Over 40% of 11–15-year-olds sustained injuries requiring medical attention once or 
more in the previous 12 months (HBSC, 2004). Unintentional injuries include road traffic accidents, 
poisonings, falls and drowning. Road traffic accidents represent the primary cause of childhood injuries in 
Europe. One in three deaths from traffic accidents involves a person under 25 years of age. Every year, 
some 9.000 children and young people under 19 years of age die in traffic accidents and 335.000 are 
injured. These figures represent about 10% of all deaths and 15% of all injuries from traffic accidents 
(WHO, 2007a).  
 
However, fatal injury is just the tip of the iceberg, while for non-fatal events there is little available data. 
Recording systems have been developed for presentations to hospital trauma units, and/or hospital 
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admissions. However, these data are incomplete – a condition which may be treated in one type of 
location in one setting or country may be handled in a different one in another setting. A large amount of 
trauma will also be managed in primary care, from which reporting statistics are very limited. Thus, the 
totality of childhood injury cannot regularly be measured. 
 
Violence, bullying and fighting: Accidental injuries are but one aspect of violence, as defined by the WHO. 
Intentional injuries include child abuse and neglect, self-inflicted injuries, bullying, psychological violence 
and street violence. Sadly, very little is known about the incidence of these issues, though their effect is 
insidious. The WHO has active programmes on violence (WHO, 2008), and within the European 
Commission the DAPHNE programme is charged with addressing problems of violence in society. In the 
Young People’s Health in Context study (HBSC, 2004) bullying occurring on average at least twice a 
month was found to be higher among boys and girls, and to increase slightly between 11 and 15 years of 
age. The Czech Republic, Ireland, Malta, Scotland, Slovenia, Sweden and Wales have consistently low 
levels, while Austria and Lithuania have consistently high levels of bullying. Levels of children perceiving 
that they were being bullied show similar patterns, although the gender difference is smaller. There is 
cross-national variation and marked gender difference in levels of physical fighting, with very low levels 
of fighting reported among girls (WHO/HSBC, 2004). Bullying is one specific aspect of violence, and one 
which adversely affects mental health and development. 
 
Abuse: Intentional abuse has other forms than physical injury, however. A worrying situation in many 
countries is child physical and emotional abuse, neglect, economic exploitation and bullying. Abuse may 
vary from physical assault and injury, to sexual abuse (both of boys and girls), psychological abuse, or 
general neglect. It is extremely difficult to obtain any even crude measure of the comparable incidence 
across Europe - this is one of the unmet information needs highlighted by the CHILD report in 2002, but 
it still remains unaddressed. Therefore, European society is not only unaware of how many children are 
being abused and neglected in its midst, it is also unable to take action to measure it. This is valid also 
for the worrying phenomenon of child-on-child violence. 
 
Sexual behaviour: General information on sexual behaviour in adolescents can be found in chapter 
“9.3.3. Sexual health” 
 
Sexually transmitted infections: Sexually transmitted infections are an important health problem for 
young girls because of the risk of infertility, ectopic pregnancy, pelvic inflammatory disease and chronic 
pelvic pain. Adolescents tend to underestimate, downplay or deny their risks of HIV and other STIs. 
Feelings of invincibility, combined with the lack of awareness of the consequences of risky behaviour, can 
make them less likely to take precautions to protect their health (WHO 2005c)(see also Chapter 9.3).  
 
The incidence rate of syphilis is low and seems to be decreasing in all Member States except Finland 
(European Commission, 2003), although in November 2006 the UK Health Protection Agency warned of a 
dramatic increase in the number of cases in the UK (from 137 in 1996 to 3 000 in 2005) (HPA 2006). 
However, trends in fluctuation are difficult to establish, as many countries have very low reporting rates 
(or may be under-reporting rates of infection).  
 
HIV/AIDS: In Europe as a whole, 30–40% of all reported HIV/AIDS cases are among those under 25 
years of age (WHO/HSBC, 2004). For both biological and social reasons, women are becoming infected 
with HIV/AIDS at significantly younger ages than men. Girls are more likely than boys to be informed 
about HIV, to be coerced or raped, or enticed into sex by someone older, more powerful, or wealthier 
(UNICEF, 2002). Increased incidence of HIV/AIDS in young women has also led to an increase in the 
transmission of the virus from mother to child (UNICEF, 2002). UNICEF’s Young Voices poll (2001) found 
that a significant number of children in transition countries (53%) and Western Europe (40%) are 
reported as saying they have very little or no information about HIV/AIDS. Thirteen per cent of those who 
claim to have some or very little information about HIV/AIDS say they do not know what needs to be 
done to avoid infection and many children are unclear about the ways HIV is transmitted (UNICEF, 2001). 
 
Other infectious disease. Europe is one of the parts of the world where there has been a welcomed 
reduction in infectious diseases, particularly those categorised as ‘vaccine preventable’. However, with 
the development of new vaccines, the definition of what can be considered ‘vaccine preventable’ is not 
static, as actually it is expanding. Yet at the same time, given the success in virtually eradicating 
conditions such as tuberculosis and poliomyelitis in children, there is a greater risk of complacency. 
Furthermore, the cause of immunisation has not been helped by the controversy about alleged damage 
caused by MMR (measles, mumps and rubella) vaccine. The apparent scientific evidence brought into this 
controversy is now seen to be deeply flawed. Nevertheless, confidence in immunisation over and beyond 
MMR, and immunisation protection rates, have been compromised.  
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In areas with stable, high vaccination coverage, disease has declined, with benefits lasting through 
adolescence and adulthood. It has been noticed, however, that in the absence of disease, immunisation 
loses priority, and outbreaks of diseases such as measles continue to occur in Europe. A result of 
inadequate uptake of measles-mumps-rubella vaccine during childhood means that increasing numbers of 
women are reaching child-bearing age without immunity to rubella (WHO 2005b). The resurgence of 
tuberculosis (TB) in recent years has apparently largely been associated to foreign-born people migrating 
from countries with a high prevalence. The disease seems to be predominantly urban and occurs 
frequently in specific groups of frequently socially marginalised people, such as the foreign-born and 
intravenous drug users. It is also thought that outbreaks may be due less to lack of immunisation than to 
unusual or multidrug-resistant (MDR) strains of Mycobacteria, reinjection and/or reactivation, and the 
spread of conditions affecting immune competence, e.g. AIDS. 
 
Overweight and obesity: It is generally known and accepted that Europe has a growing crisis with the 
rapid increase in obesity in the population. This is particularly worrying in children, as not only does 
obesity jeopardise their current health and wellbeing, and in many cases their self esteem, but it also 
impacts their future health in adulthood, their economic and caring capacity - including health parenthood 
- and longevity. Thus, the very future of society is threatened by the rapid increase of child obesity. At 
the same time, related diseases are manifesting themselves in the childhood years, including an increase 
in type two diabetes(see also Chapter 5). 
 
Excess body weight is the most common childhood disorder in the European Region. The extent of 
dissatisfaction with body size is consistently higher among girls than boys. The gender gap widens with 
age (Fig. 2). On average, approximately a quarter of 11-year-old girls consider themselves to be too fat, 
with this figure increasing to over 40% in 15-year-old girls. National variations can be seen, with over 
50% of 15-year-old girls in Belgium (both Flemish and French), Germany and Slovenia thinking they are 
too fat. However, the highest rates of dieting among girls of 15 (almost 30% or over) are found in 
Denmark, Hungary and Wales. Fewer than 11% of boys report dieting (WHO/HSBC, 2004). In several 
countries of Western Europe, its prevalence rose from around 10% in the early 1980s to around 20% by 
the end of the 1990s, while in some areas in Southern Europe, one child in three is overweight (WHO 
2005b). Overweight in children leads to low self-esteem, depression and social exclusion. It is associated 
with a number of conditions such as poor glucose tolerance, increased risk of non-insulin-dependent 
diabetes, hypertension and sleep apnoea, and can lead to increased rates of non-communicable disease 
in adulthood such as cerebro-vascular disease, diabetes, certain types of cancer, osteoarthritis, gall 
bladder and endocrine disorders (WHO/HSBC 2004). Malta and Wales have among the highest rates of 
overweight in Europe. There are concerns in the EU that the number of overweight children is rising each 
year by 400 000 (European Commission, 2006d). Recent estimates indicate that more than 27 000 
children in the EU have type 2 diabetes, more than 400 000 have impaired glucose tolerance. About 1.1 
million suffer from hypertension; and 1.2 million suffer from metabolic syndrome (presenting 3 or more 
of the following: hypertension, central adiposity, raised HDL blood cholesterol, raised blood triglycerides, 
and raised blood glucose levels (Lobstein and Jackson-Leach, 2006)). 
 
The World Health Organisation is so concerned that in 2006 it organised a conference of Health Ministers 
to address this topic (WHO 2007b). Thus, all European states, including the European Union, have signed 
up to urgently address the problem. However, though in general terms this crisis is known about, in 
detail there is remarkably little standard public health information available, particularly about children. 
This in turn means that Europe-wide comparable data are not available. However, by any individual 
measure under most European countries the situation is known to be worsening. Whilst a small 
proportion of obesity will be caused by genetic or metabolic conditions, the greatest majority is a 
combination of nutritional and physical exercise behaviours. This in turn is influenced by determinants 
ranging from parental attitude to breast feeding and childhood nutrition through to children’s patterns of 
physical exercise – practical public health issues which are not currently being measured systematically 
or universally. 
 
Eating disorders. Male and female adolescents tend to evaluate their bodies differently. Girls may have a 
stronger emphasis on the attractiveness of their body to others, while boys give greater emphasis on 
their bodies as a means of operating effectively in the external environment including sport and work 
(Lerner et al 1976). Adolescents find it difficult to classify themselves appropriately in terms of weight 
(Figure 9.2.2). Girls often perceive themselves to be overweight, while boys are more likely to perceive 
themselves as underweight and to engage in weight-gaining and muscle-enhancing activities (WHO/HSBC 
2004). Self-assessment of BMI may be influenced by socio-economic or educational factors, where an 
individual may not be certain of their actual weight or height. 
 
Figure 9.2.2. Young people dissatisfied with their body weight (%) 
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Physical pubertal changes, triggering teasing about weight from friends or family, are thought to be an 
important causal factor in eating disorders. Weight control methods such as dieting can instigate negative 
physical and psychological outcomes. Those who diet are more prone to irritability, concentration 
problems and sleep disturbances. In extreme cases, dieting may also affect menstrual regularity and 
growth (Pesa 1999). There also appears to be a correlation between unhealthy weight control behaviours 
and infrequent shared family meals; otherwise viewed as a high level of snacking. A recent report found 
that 18.1% of girls who reported only 1-2 family meals per week engaged in extreme weight control 
behaviours, compared with 8.8% of girls who reported having 3-4 family meals/week (Neumark-Sztainer 
et al 2004). 
 
Mental Health: Mental illnesses pose an increasing burden of disability on children. Mood disorders such 
as depression are known to be associated with academic, social and behavioural problems during 
childhood and adolescence. Attention deficit hyperactivity disorder (ADHD) is linked to development 
delay. Mental health policy concerning children and adolescents needs to be better developed and 
integrated into the overall healthcare system in order to close the treatment gap in this area. The EU 
Green Paper on Mental Health makes only limited mention of children, though those references are 
strong and underline their individual and societal significance (European Commission, 2005a). It is also 
important to promote preventive interventions, as they have been shown to cause sustained reduction of 
depression, aggressive and delinquent behaviour as well as of alcohol, tobacco and illegal drug use 
(WHO, 2005a). 
 
Good mental health, as much as good physical health, is a right for European children. A short summary 
of the situation shows that we do not know well the mental health of European children. This again is a 
truly worrying situation, and one which cannot be justified. But mental health is not well represented – if 
represented at all – in national or European data sets. The HBSC study covers aspects of feelings of well-
being, and of feeling able to seek support from a parent or friend when anxious, in older school children, 
but leaves many other aspects of children’s mental health uncovered. As an outcome measure of service 
failure, suicide data are available from mortality statistics, but the accuracy and completeness of these 
are inevitably questionable as there are many reasons for under-reporting (see below). 
 
There are frequently documented complaints of difficulty of access, very limited service provision and 
long waiting lists for child psychiatry services of various types. Equally known to be difficult is access by 
older children to mental health and counselling services – in many locations a crisis has to occur before a 
service is available. Young people have every reason to expect access to good mental health services 
when they need it, and indeed this can be seen as a basic right. It is impossible to tell the number of 
times per year European children are being denied this right at a time of need. The European Commission 
has now published a Green Paper on Mental Health. Although the paper contains some reference to 
children’s mental health needs and services, there is clearly a long way to go (European Commission, 
2006c). 
 
Feelings of wellbeing and support, and peer and parental support, are the means of seeking to ensure 
good mental health, according to the WHO definition. Data from the Health Behaviour in a School-aged 
Children (HBSC) study, covering the 11-15 years of age group, shows that by no means all children feel a 
sense of wellbeing. Whether the causes are population movement, breakdown of the traditional nuclear 
family, or pressures on modern society, the study identifies that a worrying proportion of children do not 
feel able to obtain help when they need it.  
 
Suicide: Suicide can be seen as an ultimate marker of adverse mental health, and is becoming a complex 
social phenomenon. Suicide rates among people under 20 years of age have increased in many countries 
over the last two decades. Due to under–reporting, the true rates of suicide are difficult to establish. 
 
School based suicide prevention programmes are associated to a lower rate of suicide attempts but no 
single intervention appears to be effective in reducing the suicide rate. Services and staff in many 
countries are often poorly prepared to deal with developmental and age-related psychological problems 
(WHO 2005b). 
 

 
9.2.4. Risk factors 
 
A number of first-level risk factors have been identified for children health (see Table 9.1b.). Equally 
important - indeed arguably more important – is the identification of the relative importance of their 
determinants. These include family circumstances, parental education, housing and family income, 
advertising as well as wider societal trends and peer pressures – all risk factors of locally varying 
significance that can be influenced or modified by different policies and legislation. 
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Table 9.1b. Main risk factors for children and adolescents 
 

Domestic Environment. Children and their health are initially significantly influenced by their immediate family 
environment. Three factors in particular are well-known as influencing health, well-being and development. These are 
housing (including modern sanitation and appropriate heating), family income, and maternal education (see above). 
Data on the first two are available in most countries from national sources. Whilst in general deficiencies of housing 
are being addressed, it is clear from studies from UNICEF and others that great inequalities in income remain, and 
indeed are increasing. Some of the richest European countries still have major pockets of children living in poverty 
(UNICEF, 2005). Data on maternal education is more difficult to obtain other than by special studies. It has been 
shown that children of mothers educated only to primary school level have a higher risk of health problems that 
children of more educated mothers (European Commission, 2003). Poor health behaviour in a mother can influence 
the future health of her child. There is a direct relation between low birth weight, poor nutrition in the mother during 
pregnancy and the child’s vulnerability to several conditions in childhood (Middle et al, 1996; Matharu and Ozanne, 
2004; Ozanne et al, 2004). 
 
Smoking.  Smoking is argued to be driven predominantly by psychosocial motives such as wanting to look older, 
needing to relax, feeling rebellious, boredom, or the idea that it might control weight gain. In many cases it is 
reported that children who smoke frequently have low self esteem, impaired psychological wellbeing, or are poor 
achievers at school, and tend not to be succeeding according to their own or society's terms (Jarvis, 2004).  Data 
from ESPAD from 16 year olds shows a range of persons who had smoked within the last 30 days between 49% in 
Austria and 22% in Cyprus (1993 data).  
 
Alcohol. Despite Europeans being among the world’s highest consumers of alcohol, most national and cross-cultural 
studies of drinking in Europe have been of a quantitative, epidemiological nature and provide little or no insight into 
the social contexts and cultural roles of drinking. Cross-cultural variation in the way people behave when they drink 
cannot be attributed solely to different levels of consumption or genetic difference. The consumption of alcohol in 
society is related to different cultural beliefs about alcohol itself, expectancies regarding its effects, and social norms 
regarding drunken comportment. Societies which hold generally positive beliefs and expectancies about alcohol 
experience significantly fewer alcohol-related problems. Higher levels of alcohol-related problems are associated with 
negative or inconsistent beliefs and expectancies (Social Issues Research Centre, 1998). Regular consumption of 
alcohol is increasing in young people, often beginning at an early age. Weekly drinking is more widespread among 
boys than girls and rises with age from over a tenth of 11 year old boys in six countries to a fifth of 13 year old boys 
in eight countries and to over a third in nineteen countries by age 15. In a few countries the rates for boys and girls 
are very similar at age 15, such as Norway and the United Kingdom. Weekly drinking among 15-year-old girls is 
especially high in Denmark, the Netherlands and the United Kingdom, whilst having got drunk in the last 12 months 
peaks in Denmark (WHO/HSBC, 2004; www.espad.org interactive data) (see also Section 10.2).  
 
Cannabis use. Cannabis use varies widely among 15-year-olds with reports of those who have ever used it ranging 
from 3% to 46%. On average, boys are more likely to use cannabis than girls: 22% and 16%, respectively, and have 
used it in the previous 12 months. Regular use of cannabis (3–39 times in the previous 12 months) is highest (15% 
or over) in Spain and Switzerland (WHO/HSBC, 2004), though in ESPAD data the Czech Republic and Ireland also fare 
badly (www.espad.org interactive data). Looking at other drugs also brings Estonia, Germany, and the United 
Kingdom into the worst group (www.espad.org interactive data) (see also Section 10.2). 
 
Sexual health and behaviour. Sexual behaviour is an important determinant of physical and mental well-being. 
Unsafe sex can have implications for unwanted teenage pregnancies, fertility, infectious diseases and other 
reproductive health problems. Several risk factors have been identified for cervical cancer, such as early sexual 
activity, sexually transmitted infections (STIs) and human papilloma virus (HPV). Risk factors for STIs can include 
multiple sex partners and a weakened attention to protect their health and their lives because of feelings of 
invincibility, combined with a lack of awareness of the consequences of risky behaviour (WHO, 2005c). Sexually 
transmitted infections are an important health problem for young girls because of the risk of infertility, ectopic 
pregnancy, pelvic inflammatory disease, and chronic pelvic pain. There is a significant demand for abortion among 
teenagers. In Northern countries men and women have their first sexual intercourse at about the same age. Belgium 
and Germany are characterised by a comparatively late sexual initiation for both sexes (European Commission, 
2003). In conducting the research for the WHO/HSBC report Young People’s Health in Context, only the 15 year olds 
were asked to respond to the survey on sexual health, as the questions were considered too sensitive for younger age 
groups. The ranges of reported condom use during the 15 year olds’ last intercourse are quite large: 58–89% for girls 
and 69–91% for boys. Rates are highest in some southern European countries, and lowest in Finland, Germany, 
Sweden and the United Kingdom. On average, 85% of girls and 86% of boys report using at least one form of 
contraception during their last sexual intercourse. However, several countries and regions did not include questions 
on sexual health (WHO/HSBC, 2004).  
 
Inadequate physical activity. Less than half of young people in Europe participate in a recommended one hour or 
more of at least moderate physical activity on five or more days a week (European Commission, 2005b). Across all 
countries and regions and all age groups, girls are less active than boys and the gender gap increases with age. The 
countries with the highest percentages (over 40%) of boys achieving the recommended amount of physical activity 
are the Czech Republic, England, Ireland, and Lithuania. The Netherlands have the highest rates of physical activity 
for 15-year-old girls, with over 36% meeting the guidelines (WHO, 2005a). 
 
Eating habits. The eating habits of young people may be a reflection of the weakening influence of parents, and the 
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strengthening influence of peer and media pressure (WHO/HSBC 2004). Although varying widely across countries and 
regions, it is observed that less than two fifths of young people eat fruit daily, while about a third eat vegetables each 
day. The daily consumption of sweets and soft drinks reaches a high of 40–50% in Belgium (French), Ireland, Italy, 
Malta, Scotland and the Former Yugoslav Republic of Macedonia. Those who choose not to eat breakfast are more 
likely to eat snacks with high fat and low fibre content during the day (WHO/HSBC 2004). 
 
Disability. Regrettably, the incidence of physical disability in children, or of mental disability, is not known at the 
population level across Europe. Such disabilities can be either present from birth, or acquired by illness or by trauma 
at a subsequent stage. A physical or mental impairment clearly can affect normal development and play, education, 
mental wellbeing, and ultimately work and lifestyle opportunities. Some conditions such as autism only become 
manifest as the child matures. Though congenital abnormalities are well recorded within Europe, later acquisitions 
and manifestations are not, nor are the related special needs in the educational and other settings if disability is not 
to become a major handicap for the individual. 
 
References cited in this table are listed in Chapter 9.2 

 
 

 

9.2.5. Control tools and policies 
 
 
Control tools and policies are provided for specific diseases in Chapter 5 and for specific health 
determinants in Chapter 10. 
 
Healthcare and services 
 
Obviously, neither infants, nor young children can be appropriately accommodated in general adult 
hospital beds. Similarly, a hospital setting requires other support for children including play areas, and 
education for those of school age admitted for more than a few days. Nurses need specialist training, 
while there are other characters such as play therapists that play an important role in the child health 
service. There are several initiatives for Baby Friendly Hospitals (UNICEF, 1991), and for the rights of 
children to appropriate hospitals in Europe (EACH, 1988). Yet the implementation of these structures is 
not formally monitored, and is far from universal. 
 
Special provisions need to be made in primary and community care. Across the different countries of 
Europe, with the subsidiary principal of health services, there are many different means of providing 
primary and community care for children. In some countries there are specialist primary care doctors 
specifically for children, whereas in other countries the primacy of seeing the child in the context of the 
family treated by a physician who knows them all, is paramount. However, whilst the preferred pattern of 
service delivery is a national prerogative, the lack of a common definition of paediatrics or of the 
educational curriculum required for paediatric nursing is more difficult to accept. In a context in which the 
European Commission is able to provide scientific support to Member States in many aspects of health 
and healthcare, there seems to be scope for considering impartially and scientifically the packages of 
skills necessary for the healthcare of children, and the minimum standards required at least for invasive 
facilities and trauma departments. 
 
More than 50% of the medicines prescribed for children have not yet been tested and authorised for use 
by children. The European Commission acknowledges this and notes that more research and 
authorisation needs to be done for what concerns meningitis, tuberculosis,AIDS, arthritis, diabetes, 
asthma, psychiatry, anaesthetics and malaria. The European Commission has recently adopted the 
Regulation of the European Parliament and the Council on medicinal products for paediatric use, with the 
objective of increasing research, development and authorisation of medicines for use in children.  
 
Policies 
 
EU policy for children and young people’s health has been limited due to the fact that Member States are 
largely responsible for the implementation of healthcare in their respective countries. EU focus has been 
on data collection, health promotion and education. 
 
In order to strengthen its actions in favour of children and young people, the European Commission 
issued a Communication “Towards an EU strategy on children’s rights” (European Commission, 
2006a). The Communication reflects the first comprehensive strategy to strengthen the protection of 
children, both within and outside the Union, against neglect, paedophilia, trafficking, sex tourism and 
forced labour. It proposes a wide action plan, with four major objectives: 
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- To identify priorities for future EU action 
- To improve EU policies’ effectiveness vis-à-vis the Rights of the Child 
- To increase cooperation with stakeholders 
- To help children to enforce their rights 
 
The European Union has already taken many actions to protect the rights of the child. For example, in the 
last few years, around thirty directives, framework decisions or green papers have been adopted under 
several EC policy areas and with children as principal target, notably related to family reunification, 
parental responsibilities, trafficking in human beings, sexual exploitation, children in armed conflict, 
safety of toys and the paediatric use of medicinal products. 
 
In addition, the Commission provides funding through a dozen community programmes for actions in 
favour of children and young people, notably concerning violence, a safer use of the Internet, trafficking 
in human beings, sexual tourism, participation of young people in the functioning of democracy and 
access of Roma children to education. 
 
In 2000, the Commission reported on the health status of young people (European Commission, 2000), 
but only those over the age of 15. The Commission’s 2005 Public Health Work Plan, defined within the 
framework of the Community Action Programme in Public Health 2003-2008 (European Parliament and 
Council, 2002), refers to issues that influence children and young people. These include childhood 
immunisation programmes; prevention of cigarette sales to children and adolescents; information 
activities related to under-age drinking; work on obesity and prevention; development of strategies to 
address risky sexual behaviours among young people; and prevention of mother-to-child transmission of 
HIV/AIDS. 
 
The European Commission's Communication on the Rights of the Child (European Commission, 
2006a) represents a formalised framework of the Commission's future work to protect the 
interests of children and young people and promote their role in society. This supports the UN 
General Assembly’s adoption in 2002 of a resolution entitled “A World Fit for Children”. The resolution 
encompassed seven main objectives, among which the provision of care for every child and the 
combating of HIV/AIDS.  
 
In response to the growing problem of obesity, the European Commission launched the EU Platform for 
Action on Diet, Physical activity and Health in 2005, bringing key stakeholders together at EU level to 
initiate Europe-wide action (European Commission, 2006b). A White Paper on Nutrition was published in 
May 2007 focusing on obesity and physical activity and on proposals on how the EU will address these 
issues (European Commission, 2007) An assessment of the available data measuring nutritional and 
physical activity behaviour of children, commissioned by the EU, is currently being published (Alexander 
et al, 2008) 
 
WHO Member States adopted The Global Strategy on Infant and Young Child Feeding in May 2002. This 
strategy recommends exclusive breastfeeding for six months and continued breastfeeding, with 
appropriate complementary feeding, up to two years and beyond. Unfortunately, data on its impact is 
limited and patchy, suggesting that despite high profile support this has not had any effective local 
impact. 
 
Health21, the health for all policy framework for the WHO European Region, addresses the social and 
economic factors that influence health and lead to disparities among different population groups. It calls 
for action: ‘the health gap between socioeconomic groups within countries should be reduced by at least 
one fourth in all Member States by substantially improving the level of health of disadvantaged groups’ 
(WHO, 1999). 
 
WHO/Europe’s programme on child and adolescent health and development: this programme works to 
promote the health of children, adolescents and young people in the WHO European Region. Its main aim 
is to assist Member States in the European Region to design and carry out health programmes that are in 
line with the health-related articles of the United Nations Convention on the Rights of the Child, and help 
to achieve the United Nations Millennium Development Goals. A major current initiative is the European 
Strategy for Child and Adolescent Health and Development (WHO 2005a), which provides a strategic 
approach and related toolkit, to enable each Member State to produce a national strategy based on 
sound evidence-based policy, and framed according to a life-course approach, using cross-sectoral 
planning. Each Member State committed itself to report back on their progress to the WHO Regional 
Committee in autumn 2008. 
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Children's Environment and Health Action Plan for Europe (CEHAPE): This plan addresses the 
environmental risk factors that most affect the health of European children (WHO, 2004). It was 
developed at the request of WHO Member States and adopted by European Ministers at the Fourth 
Ministerial Conference on Environment and Health (2004) on "The future for our children". This 
action plan highlights the main commitments on children's health and environment and focuses on four 
regional priority goals (RPGs) for Europe: 
• RPG I: ensure safe water and adequate sanitation 
• RPG II: ensure protection from injuries and adequate physical activity 
• RPG III: ensure clean outdoor and indoor air 
• RPG IV: aim at chemical-free environments 
Also largely devoted to protect and promote children’s health is the EU “Environment and Health Action 
plan 2007-2010” (European Commission, 2004) 
 

 

9.2.6. Future developments 
 
EU influence on the health of children and young people is at first sight limited, since Member States are 
largely responsible for the implementation of healthcare in their respective countries. However, evidence 
can act as a tool for change, whilst the enhanced collection of comparative data on children, including 
gender segregated research, can highlight anomalies.  
 
Moreover, and importantly, the health sector and health services are not the only determinants of health 
– indeed, they arguably represent only a small part. Policies on planning and urban design, transport, 
environment, social policy and poverty alleviation, employment, and education are just some of the other 
kind of policies which may have an impact on children’s health. Hence, the recent European Commission 
thrust towards considering Health in All Policies, not least under the Finnish Presidency in 2006 (Ståhl et 
al, 2006; Council of the European Union, 2006), and through the Rome Ministerial Conference on 18 
December 2007 
 
The European Parliament and Council have recently adopted a Second Programme of Community Action 
in the Field of Health 2008-2013 (European Parliament and Council, 2007). The proposed programme 
includes health promotion and prevention and specifically includes children’s health.  
 
Top priorities / key areas for a European action plan: 
 
A number of important child health information initiatives are already being sponsored by DG SANCO, 
including the Scientific Platform on behavioural determinants of obesity, and projects on child safety and 
perinatal health. Given that background, and the current WHO initiatives, the following are further issues 
which remain to be addressed, which form suggested priorities for Commission action:  
 
• Measuring and monitoring health, well being and morbidity of children. 

It is a priority to study the pattern of health of children, their physical and mental well being and its 
compromises, and identifiable morbidity of a transient or permanent nature. This is a higher priority 
than the analysis of patterns of child mortality. It is also essential to focus on health and well being of 
children, the positives, as well as on illness as the negatives. This will encourage coverage of positive 
mental health and measurement of mental well being, harmonising with other European priorities but 
measured specifically for children of different ages; 
 

• Child impairment, disability, and special needs 
Measurement and impact assessment of impairment and disability in children differ significantly 
compared to adults. The impact of disability on children’s lives at different stages of development 
varies. The development of a variation for children of a measurement tool based on the ability to 
perform activities of daily living is a priority; 
 

• Intentional harm and injury to children 
The improvement of information and pooling of information from across Europe is a priority. In 
addition, it is necessary to define “intentional harm” and provide a platform to support and harmonise 
efforts to establish statistical reporting systems in hospitals and primary care to seek improved 
identification and measurement of the problem. 
 

The health of the child begins in the womb, hence parental nutrition, education, and health-related 
behaviour are major child health determinants. Attention also needs to continue to be paid to the psycho-
social and economic determinants of health. These should include the promotion of accessible, clean and 
attractive environments, education and the prevention of disease. It has been seen that in the absence of 
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disease, immunisation has lost priority. Programmes will need to be reviewed to counter renewed 
outbreaks.  
 
In later life, the health and development of children and of their enduring health-related behaviour, are 
heavily influenced by societal, commercial and peer pressures. Promotion of health and healthy lifestyles 
and environments for children needs to move higher up the European and political agenda, if Europe is to 
be seen as a responsible and caring community. 
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9.3. Adults 
 

 

9.3.1 General health conditions 
 
For information and data concerning violence and other gender issues not dealt with in this Chapter see 
Chapter 9.5.  
 
 
 
9.3.1.1. Introduction 
 
For men who survive up to 60 years of age, the gap in life expectancy, as compared to women, is much 
smaller than at birth. During early childhood, there are closer death rates between boys and girls. 
However, as we move into the 15+ age group, a more gendered picture emerges. In the 15-64 age 
bracket, with the predominant causes of death being cardiovascular diseases, cancer, accidents, violence, 
suicide and alcohol, the overall rate is much higher in men (White & Holmes, 2006). Apart from very few 
male specific health risks in early and middle age (i.e. testicular cancer characterized by a very low death 
rate), the majority of the excess deaths in men to account for this male to female life expectancy gap 
occurs in conditions that should affect men and women equally. 
 
The key biological differences have been identified between males and females (Wizemann & Pardue, 
2001) as follows: 
 
• the sex chromosomes; 
• immune response; 
• symptoms, type and onset of cardiovascular disease; 
• response to toxins; 
• brain organisation; and 
• the experience of pain. 
 
The above listed differences can only partially account for men’s increased susceptibility to diseases and 
death. Neither can these biological differences explain the large country by country variations seen in 
men’s health or the effect of socio-economic factors within a country (White & Holmes, 2006). It can be 
argued that the most significant determinants of the shorter life expectancy in men are most certainly 
not biological, but socio-cultural and behavioural in origin and, therefore, amenable to change. 
 
An overview of the conditions affecting differentially the health status of men and women is provided in 
chapter 9.5. 
 
As compared to women, men have a reduced life expectancy coupled with significant variations between 
countries and among men of different socio-economic status. Moreover, men have an increased risk of 
cardiovascular disease, cancer, suicide, addiction to smoking and alcohol, and overweight and obesity.  
 
Despite these higher levels of morbidity and premature mortality in men, as compared to women, 
underlying motivations have not received much attention so far. It is hard to find research work focused 
on men and their health much before the mid 1990’s. This dearth of evidence is further reflected in the 
fact there has only been one study made on the status of men’s health across Europe (White & Cash, 
2003) and there have been to date no calls from the EU for research intended to clarify why man’s health 
is so much more at risk than women’s health. 
 
Even some male specific diseases are still seen to be lacking a firm research and policy base. For 
instance, the incidence of prostate cancer is increasing due to an ageing population, but there is still 
some uncertainly over the best form of diagnosis and treatment. For instance, erectile dysfunction is 
much more widespread than previously thought and is now seen as a sentinel marker for early stages of 
cardio-vascular disease and a part of the metabolic syndrome. Testicular cancer incidence is increasing 
rapidly and still takes a small but significant number of deaths when it is considered against almost a 
98% cure rate if caught early enough. 
  
On the other hand, moving to women’s specific health problems, menopause is a normal physiologic 
event but it is often associated to health complaints, a decrease in quality of life and an increase in the 
risk for illnesses such as osteoporosis and coronary heart disease (CHD). Studies of menopause are 
numerous but largely recent. Menopause is a time in a woman’s life when the primary healthcare 
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provider should assess a woman’s health and her need for health promotion and disease prevention 
measures. 
 
Menopause is defined as the permanent cessation of menstruation resulting from the loss of ovarian 
follicular activity. Natural menopause is recognized to have occurred after 12 consecutive months of 
amenorrhea for which there is no other obvious pathologic or physiologic cause. At present, it can be 
recognized only retrospectively. Endocrine changes will have begun years earlier. Changes in serum 
concentrations of follicle-stimulating hormone (FSH) and oestradiol are maximal in the year of the final 
menstrual period (FMP). FSH elevation, while a harbinger of menopause, is a poor predictor of age at 
menopause; the clinician cannot draw any conclusions about the timing of an individual woman’s 
menopause on the basis of the presence or degree of FSH elevation. The endocrine changes of 
menopause do not include any acute decrease in androgens. After menopause, oestrone, rather than the 
more potent oestradiol, is the major circulating oestrogen. It is produced primarily by peripheral 
aromatization of androgens, so that fat cells become the major source of endogenous oestrogen after 
menopause. 
 
There is considerable individual and radical/ethnic variation in age at natural menopause, in climacteric 
signs and symptoms, and in what may be considered menopause-related sequelae. There is a lack of 
consensus as to whether changes in health occurring during the climacteric or presenting later in life are 
attributable to menopause and reduced ovarian function or to ageing. Estimates of the median age of 
menopause range from 45 to 55 years worldwide. Understanding of the factors that influence age at 
menopause is limited. Familial or hereditary factors appear to be the most predictive. Of other variables 
studied, the most consistent relation is for cigarette smoking, which advances menopause by 1 to 2 
years. The timing of menopause may substantially influence subsequent morbidity and mortality. 
Although many clinically relevant questions remain unanswered, women seeking advice about 
menopause currently have more options and better interventions for healthy menopausal years than ever 
before. 
  
 
9.3.1.2. Data sources 
 
Sources for this report are predominantly taken from work produced by the European Union, the World 
Health Organization (WHO), and NGOs working in specific health fields, supported by excerpts taken from 
academic reports and articles. The majority of the academic articles report research done in specific 
areas of condition or disease. Most of these studies are quantitative, but some serve to supply qualitative 
back-up to the more statistical information. Specific gender-disaggregated information becomes more 
and more common. However, even when data is presented broken down by sex, there is rarely comment 
on the gendered nature of much of the disease presented.  There have been just two reports that have 
explicitly looked at women and health on a European scale and there has been no EU funded report on 
men’s health.  To date the only study that has looked at men’s health across Europe was commissioned 
by the European Men’s Health Forum (White & Cash 2003).  
 
There are also difficulties around  the comparability of data, as European boundaries change, and 
differing indicators may be used in various areas. Organisations such as Eurostat and WHO have been 
working supra-nationally to bring together common frameworks, and are developing commonly agreed 
and tested indicators which produce comparable data. Even so, it has proven immensely complicated to 
reach a consensus on common instruments for measuring health status in different languages and in 
different cultural settings, in order to produce results that can be compared within, and across, countries 
of the EU  (De Smedt, 2004). 
 
This section is also based on the International Position Paper on “Women’s Health and Menopause: a 
comprehensive approach”. NIH Publication n. 02-3284 (July 2002). Specific data bases utilised in this 
chapter also include WHOSIS, GLOBOCAN, EUROSTAT and the results of the EURODEP Programme as 
well as the World Bank’s “Burden of Diseases Study”. 
 
Determining the prevalence of certain diseases and conditions is difficult. Studies on prevalence often 
have to rely on either self reports of a diagnosis or extracting data from general practitioners or hospital 
records. These methods are limited because they omit cases of undiagnosed conditions and the criteria 
used by healthcare professionals in making diagnoses can vary. Tackling cases of under reporting and 
improving the collection and collation of data across national and Community systems needs to become a 
priority focus area. 
 
 
 
9.3.1.3. Data description and analysis 
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Premature death is frequent in middle age: two in ten women and four in ten men die before becoming 
65 years old. In the EU, premature mortality (or mortality before the age of 65) is due mainly to 
cardiovascular diseases, cancer and injury and poisoning (Table 9.3.1.1). For men who survive up to 60 
years, the gap in life expectancy, as compared to women, is much smaller than at birth.  
 
Table 9.3.1.1 Premature mortality by selected causes of deaths in EU, 2005 
 
Accidents and injuries 
 
In the 15-64 age group men have four times the rate of death as a result of accidents as compared to 
women (see Chapter on Accidents), with the majority of these being related to transport. In the 0-19 age 
range, the rate of death in males as a result of transport accidents is 2.4 times higher than that of 
females (Niederlaender, 2006). This greater risk of road traffic accidents continues at all ages.  
 
Every year, about 5,500 people are killed in the workplace across the European Union, with another 4.5 
million accidents resulting in more than 3 days’ absence from work (amounting to around 146 million 
working days lost) (European Commission, 2003). These accidents are estimated to cost the EU about 20 
billion Euro. Men have more accidents than women, young workers (18-24 yrs) have a much higher 
accident incidence rate than other age groups, but older workers (55-64 yrs) have more fatal accidents. 
Most injuries occur in the upper extremities of the body. (European Agency for Health and Safety at 
Work, 2007). Injuries per 100 000 are particularly high in Luxembourg , followed by Slovenia and 
Belgium. The lowest rate of injuries in the workplace are reported in Romania, Bulgaria and Latvia (WHO 
HFA-DB, 2006). 
 
Mental health, psychiatric and neurological disorders. 
 
The European Commission (European Commission 2004a) found that between 15% and 20% of adults 
suffered some form of mental health problem ranging from mild forms of depression through to complex 
psychiatric disorders.  
 
Depression. Apart from specifically female conditions such as the experience of mental health problems 
related to childbearing, there are clear and consistent differences in the patterns of mental health 
experienced by men and women. Depression and depression-related problems account for more than 7% 
of all estimated ill-health and premature mortality in Europe with women twice as susceptible as men 
(European Commission, 2004b). The impact on the EU economy of mental ill health is estimated to be 
equivalent to a reduction of 3% to 4% of total GDP (Gabriel and Liimatainen, 2000). The EURODEP 
Programme explored geographical variation of depression in older people, risk factors, detection, 
treatment and preliminary evidence showed higher proportions of depression in women than in men in 
almost all studies. 
 
The burden of depression includes a higher burden on social security systems and brings a loss of quality 
of life for those affected and their families, a loss of productivity for firms, and an increased risk of 
unemployment for individuals. The World Bank’s Burden of Diseases Study, judged depression in 
women as the leading cause of disease burden worldwide.  
 
Some countries support people with even quite severe mental health problems in paid employment, 
though in most countries economic inactivity remains the norm. It is estimated that only around 15% of 
working-age people with long-term mental health problems are working, a lower number than any other 
group of disabled people. Unemployment, a lack of adequate housing and social networks may result in 
people becoming seriously isolated and excluded from society (Mental Health Europe). 
 
Some Member States also endeavour to protect the rights of individuals with mental health problems. 
Countries such as Italy and the UK have moved care into community settings, giving individuals a better 
chance to access integrated services while using inpatient beds in general hospitals for short term 
treatment. There are still many countries which continue to incarcerate people for long periods. Care 
homes or ‘asylums’ accommodate large numbers of people in some Eastern European countries, but also 
in Belgium and the Netherlands (Knapp, 2007). 
 
Women are at greater risk of experiencing domestic abuse than men, leading to high rates of depression 
and anxiety, symptoms of post-traumatic stress, and subsequent difficulty in establishing and 
maintaining relationships. Women living in poverty and women from minority groups are at heightened 
risk for victimization by violence . Similarly, women living on a low income for an extended period of time 
can experience stress, difficulty in a personal and family relationships, and can be left feeling isolated and 
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depressed. Individuals most at risk of social isolation and anxiety are female lone parents and retired 
women living alone (Myers et al, 2005). Women’s social roles as primary carers for children and/or other 
dependants can result in ‘role overload’, where women undertake both employment and 
household/childrearing responsibilities. This contributes to social isolation and further impacts on mental 
health. 
 
Women are more likely to approach their primary care physician for help. Doctors are more likely to 
diagnose depression in women compared to men, even when they have similar scores on standardised 
measures of depression, or present identical symptoms. Women are more likely to be prescribed mood 
altering psychotropic drugs. Men are more likely to seek specialist mental healthcare and are the principal 
users of inpatient care. (Austbury, 2002; Hallström, 2001). 
 
There is a suggestion that men suffering from emotional and mental health problems display different 
symptoms and are therefore less likely to be identified with the current models for depression (Branney & 
White, 2008, Brownhill et al, 2005). The idea of a male depressive syndrome, which is characterised by a 
tendency to externalise rather than internalise symptoms has been reported in the European Mental 
Health Report (2004) and helps explain why men show a greater tendency to substance abuse, anti-
social behaviour and self harm (White, 2006). This is coupled with the problem that men are less likely 
than women to seek professional help to address and discuss their depressive symptoms (Möller-
Leimkühler, 2002). 
 
Schizophrenia. In the EU schizophrenia has a prevalence of about 1%, equivalent to some 3.7 million 
people (European Commission 2003). The disease usually first affects young adults. Three-quarters of 
them continue to experience symptoms throughout their lives, needing constant treatment. This creates 
distress for families and places a huge burden on healthcare resources. More data on this condition are 
not readily available. 
 
Epilepsy. The prevalence of epilepsy in the EU varies between 3 and 6 per 1 000 inhabitants. In a 2003 
report, the European Commission suggested that although data was limited, there were indications that 
the incidence and mortality of epilepsy were declining. This trend may change in the expanded EU. The 
estimated number of people in Europe with active epilepsy is 0.9 million children and adolescents 
(prevalence 4.5–5.0 per 1000), 1.9 million aged 20–64 (prevalence about 6 per 1000) and 0.6 million 
aged 65 or older (prevalence about 7 per 1000). Approximately 20–30% of the epilepsy population have 
more than one seizure per month (Forsgren et al, 2005). 
 
Suicide. As suicide has important negative cultural, religious, social and legal connotations, death 
certification practices from various countries must be compared with extreme caution. Across the 
European Union, some 58 000 citizens each year commit suicide, a number that is greater than the 
annual death toll from road accidents. Suicide is an important contributor to life years lost when it occurs 
among young people. Lithuania has the highest rate for males at 50-54 years of age (121.1) and at 15-
19 (25.9). The rates are consistently lower for females across the lifespan, while in Greece figures for 
both sexes are low in all age groups (EUROSTAT). Suicide rates are generally higher among men than 
among women, but rates of suicide attempts are higher among women (EIWH, 2006). Depression is the 
main cause of suicide. The World Bank has found depression in women to be the fourth leading cause of 
disease burden in developing countries. 
  
Cancer 
 
Cancer, largely associated to tobacco smoking, causes 35% of all deaths before the age of 65. There are 
overall more men registered with cancer than women. When breast cancer and the gender-specific 
cancers are excluded, men develop cancer earlier and die earlier (lower survival) from the majority of 
cancer types than women. It is also noted that men also have lower survival rates for cancer (Verdecchia 
et al, 2007). Although it has been presumed that the causes of men’s increased risk are lifestyle related, 
this is not always the case and what is emerging is that there are many complex reasons for this excess 
(Wilkins, 2007). Lung/bronchus cancer is the most common cause of cancer death in men and the third 
most common in women, whereas colorectal cancer is the third most common cause of cancer death and 
the second for women. 
 
Prevalence, incidence, mortality and survival data of different cancer types are described in Chapter 5.3.  
 
Circulatory diseases 
 
Cardiovascular diseases are the main group of causes of death, causing about 2 million deaths a year in 
the EU. These diseases tend to develop at a later age (about ten years) in women than in man as women 
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are protected against heart diseases before menopause by oestrogen. The main circulatory diseases are 
ischemic heart disease, responsible of about half of deaths, and stroke, responsible for about one third of 
deaths from circulatory diseases.  
 
Prevalence, incidence, mortality and morbidity data of cardiovascular diseases are described in Chapter 
5.2.  
 
A man with metabolic syndrome can be 4 times more likely to suffer from cardiovascular disease 
(European Men’s Health Forum, 2005). CVD tends to affect women about ten years later than men, as 
women are protected against heart disease before menopause by oestroegen. However, a woman who 
has a stroke or a heart attack – especially when older – is more likely to die than a man. Studies have 
indicated that women also have a higher rate of repeated attacks and heart failure, which in turn leads to 
increased morbidity (European Heart Network, 2005). Research data suggested that fewer women than 
men with suspected acute heart attack symptoms are referred for non-invasive tests, and fewer women 
than men who test positive for heart disease are recommended for further testing and treatment (Arber, 
2006).  
 
Because CVD tends to develop at a later age in women than in men, women are more likely to have 
complicating co-morbidities, such as hypertension and diabetes mellitus, which contribute to poorer 
short-term outcomes after coronary events or revascularization. Reasons for gender differences are 
thought to include greater prevalence of other risk factors such as obesity, stress and hypertension in 
diabetic women (European Heart Network, 2006). Hormonal balance associated to premenstrual, post-
partum and menopausal changes can also affect the vulnerability to stress and depression. 
 
In a study on patterns of mortality, White and Holmes found that deaths as a result of cardiovascular 
disease among men increased from the 15-24 age group (median 3.9 per 100 000 population), to the 25-
34 age group (11.2 per 100 000 population), followed by a near fourfold increase in the median death 
rate in the 35-44 age group (39.2 per 100 000 population) (White and Homes, 2006). A similar pattern 
was seen among women from the 36 countries reviewed, with the median death rate increasing from 2.1 
to 4.6 to 16.0 per 100 000 population across the increasing age ranges. There are striking inter-country 
differences among men: in Europe, per 100 000 population, Sweden had less than 21 deaths whereas 
Latvia had 169.9 deaths in the 35-44 age group. Analysis of cardiovascular diseases highlighted the main 
reported causes of death in men aged 15-34 as deaths due to pulmonary embolism, heart failure, rhythm 
disorders, alcoholic cardio-myopathy and sudden cardiac death. 
 
Most cardiovascular related deaths in the young are as a result of congenital disorders, with a rapid rise 
between the ages of 25-34 and 35-44 in the rate of death from conditions related to ischemic conditions 
in the vasculature (White and Holmes, 2006). 
 
The main circulatory diseases are ischemic heart disease (which comprises half of the deaths from 
circulatory diseases) and stroke (one third of deaths from circulatory disease). Evidence is growing that 
lowering blood cholesterol levels and treating severe hypertension can reduce the incidence of major 
heart attacks in women with heart disease and improve survival in older patients (European Heart 
Network, 2005). The prevalence of hypertension in Member States appears to be around 20% (European 
Commission, 2003). Hypertension is both a disease in itself and a determinant of other circulatory 
diseases such as circulatory diseases and renal failure.  

 
Ischemic heart disease. Ischemic heart disease, in addition to being the main single cause of circulatory 
disease-associated mortality, is the single main cause of death before the age of 65 (European 
Commission, 2003). For both sexes of all ages, mortality in most in EU27 Member States is decreasing, 
although there is a significantly steady increase in Hungary and Lithuania, and to a lesser extent in Malta 
for males and the Czech Republic for females. Mortalities in the recent accession States except Poland 
and Slovenia are 2-3 times higher than the EU27 average (WHO HFA-DB, 2006).  
 
Stroke. Stroke is an important cause of disablement in the EU, particularly at older ages. While mortality 
under the age of 65 for stroke is decreasing for both sexes in all Member States, those of Denmark, 
Greece, the Netherlands and the United Kingdom are increasing. Portugal has the highest mortality for 
both men and women, while Dutch males and French women have the lowest mortality respectively 
(European Commission, 2003). 
 
Peripheral vascular disease. Peripheral vascular disease occurs quite commonly in women, and, as in all 
atherothrombotic CVD, incidence increases with age in women. Smoking is the most prevalent risk factor 
as peripheral vascular disease carries with it an increased risk for CHD, which is not gender dependant. 
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Venous thromboembolism. Modifiable risk factors for venous thrombo-embolism include the presence of 
haemostatic disorders, immobilization, and probably also obesity. Although most cases of venous 
thrombosis are not fatal, death from pulmonary embolism can occur, and post-thrombotic syndrome 
occurs in as many as one-fourth of patients with deep venous thrombosis. Venous thromboembolism 
remains a major cause of morbidity and mortality after gynaecologic surgery. 
 
Abdominal aortic aneurysm. Abdominal aortic aneurism causes approximately 7 000 deaths per year in 
men and women in England and Wales. With a greater prevalence in men, the condition is easily 
diagnosed by ultrasound scan and treatment has a high success rate. Ministers in England have 
announced that a screening programme for men aged 65 will be implemented in England over the next 
five years. 
 
Diabetes 
 
For both men and women, the proportion of people with diabetes increases with age, but in addition with 
the link to the metabolic syndrome the numbers are also rising as a result of a growing number of men 
and women with abdominal obesity. Diabetes mellitus is a principal determinant of circulatory diseases 
and renal failure. In 2005, more than 25 million people in the EU were estimated to be living with 
diabetes. The average prevalence rate is 7.5% among adults aged 20 or over. In Germany the 
prevalence of people with diabetes under medical treatment grew by 43% from 1988 to 2001. The 
number of cases of diabetes is expected to increase by 21% in the European Region in the next 20 years 
according to the World Health Organisation (WHO), and by 16% across the European Union according to 
the IDF Atlas. This increase will be largely driven by the growing prevalence of Type 2 diabetes. Obesity-
associated adult onset diabetes is seen to be occurring more frequently at younger ages (FEND and IDF, 
2005). There is reason to believe that differences in coding practices may explain some of the differences 
observed in reported rates in France and Greece (European Commission, 2003). The Netherlands report 
one of the lowest prevalence rates of diabetes (3.7%) and the lowest healthcare diabetes costs (2.5% of 
total healthcare budget) among all EU Member States. Nevertheless, it has recently developed a national 
plan for improved diabetes care focusing on a multidisciplinary approach (FEND/IDF Europe, 2005). 
Women with diabetes may have a higher coronary heart diseases (CHD) mortality than men with 
diabetes. Of subjects receiving medical care for the disease, women had poorer control of blood pressure 
and a significantly higher mean systolic blood pressure compared to men (Duggirala et al, 2005). 
Researches have found that, for people at high risk, lifestyle change is more effective than drug 
treatment in reducing the incidence of diabetes. However, for socioeconomic, educational and 
empowerment reasons lifestyle change can be an unobtainable goal for many women. 
 
Overweight and obesity 
 
Overweight and obesity cause one million deaths a year in the WHO European Region; it is estimated that 
there will be 150 million obese adults (about 20% of the population) by the year 2010. Thus, obesity has 
been identified as a ‘global epidemic’ by the WHO and of such significance that it is now seen as a greater 
threat to health than that posed by smoking (WHO, 2003). 
 
The Obesity in Europe report from the International Obesity Task Force (IOTF 2002) states very clearly 
that the problem of overweight and obesity is a societal one and not the fault of the individual, with the 
main causes being: 
1. An increased abundance of ‘energy dense’ foods and drinks which promote excessive ‘calorie’ 

consumption and support a ubiquitous ‘snacking’ culture. New evidence highlights the ready 
evasion of appetite control by these foods, drinks and their frequency of consumption. This leads 
to a pervasive ‘passive over-consumption’ of energy. 

2. The systematic public and commercial developments which restrict opportunities for physical 
activities - leading to an almost sedentary lifestyle (IOTF, 2002). 

 
The main concern is that fat deposited intra abdominally is not an inert substance. Instead it has its own 
endocrine function that creates fat toxins which can lead to fat related cancers, such as cancer of the 
breast, endometrium, prostate, testis, bowel, liver, kidney, oesophagus and pancreas. It also leads to a 
higher risk of developing hypertension, hyperlipidaemia and diabetes as a result of the metabolic 
syndrome (Haslam 2007). Obesity can also lead to erectile dysfunction, increased risk of dementia and 
sleep apnoea.  
 
Though reports have identified that the problem of obesity is an issue for men, with a distinction being 
drawn between the problem of ‘android obesity and the ‘less problematic gynoid fat distribution” (WHO, 
2000, p.6), and with the recognition that men have on average twice the amount of abdominal fat than is 
generally found in pre-menopausal women, the Global Strategy lists gender as one factor to be taken into 
consideration but that is as far as mention to gender goes. Though the 2002 WHO European report 
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(WHO, 2002) also states that men are at ‘specific risk’ (p.35) there are few initiatives across Europe that 
are addressing the problem of male overweight and obesity.  
  
Communicable diseases 
  
Hepatitis C. In Western Europe the prevalence of chronic infection is low, but there is a notable North-
South gradient in infection patterns, with an infection rate of 0.1% in the Northern Member States to 
more than 1% in the Mediterranean Member States. Prior to EU enlargement, Hepatitis C was responsible 
for 30% of liver transplants in Europe (European Commission, 2003). The two main transmission modes 
in Western Europe are blood transfusion and intravenous drug, while in Eastern Europe they are 
iatrogenic transmission and intravenous drug use. The public health impact is now becoming visible in the 
most affected communities, particularly among blood recipients and, more recently, intravenous drug 
users (IDUs) with an HIV co-infection. 
 
HIV/AIDS. Although most new cases of HIV/AIDS reported in the EU since 1989 have been amongst 
intravenous drug users, while a growing proportion is associated with immigration and travel abroad. 
Data do not allow firm estimates of trends in terms of infection with HIV (rather than AIDS) (European 
Commission, 2003), but 24,184 newly diagnosed cases of HIV were recorded in the 23 EU countries for 
which data was reported in 2004 (excluding Italy and Spain). This represents a rate of 68 HIV infections 
per million population. Over a third of cases (36%) were females. For biological and social reasons, 
women are more vulnerable to HIV infection than men. Thirteen per cent of cases were young people 
between 15-24 years of age (EuroHIV, 2006). In many societies, it is the unequal economic, social and 
cultural status of women that puts them at a greater risk of infection. Those who lack adequate access to 
prevention or economic security, or who are involved in coercive or abusive relationships often cannot 
negotiate abstinence or the use of a condom. Women are becoming infected with HIV/AIDS at 
significantly younger ages than men. While both young girls and boys engage in consensual sex, girls are 
more likely than boys to be uninformed about HIV, to be coerced or raped, or enticed into sex by 
someone older, stronger or richer. Increased incidence of HIV/AIDS in young women has also led to an 
increase in the transmission of the virus from mother to child. Effective prevention programmes need to 
address HIV/AIDS both as a public health issue, and as a symptom of underlying gender inequality 
(Brown, 2003). UNAIDS has observed that men and women living with AIDS, when treated equally, show 
no difference in survival rates (UNAIDS et al, 2004). 
 
Sexually Transmitted Infections . Sexually transmitted infections remain an important problem in the 
Europe Union. Women are more vulnerable to STIs biologically, culturally and socio-economically. Their 
lower social position in many societies gives them less power in sexual relationships and therefore a high 
risk of acquiring an infection. The gender stereotypes that accompany this lack of power ensure a greater 
stigma is attached to becoming infected, which may influence the treatment and severity of the health 
repercussions from such an infection. 
Neisseria gonorrhoea remains one of the most common sexually transmitted infections. The incidence 
rate of syphilis is low and seems to be decreasing. There has been a marginal increase in Austria, 
Germany, Hungary, Malta and the Netherlands, and a more significant increase in Slovenia and the UK 
(WHO, 2006). In November 2006, the UK Health Protection Agency (HPA) recorded a dramatic increase 
in the number of cases, ranging from 137 in 1996 to 3 000 in 2005 (HPA, 2006). Trends in fluctuation are 
difficult to establish, as many countries have very low reporting rates. Gonorrhea and syphilis have a 
current incidence respectively 4.5. and 4.4. times higher in men than women. Up to 80% of women and 
10% of men affected by gonorrhea are asymptomatic. If left untreated, gonorrhoea can cause chronic 
pelvic inflammatory disease, infertility and ectopic pregnancy. Those infected also face a greater risk of 
transmitting or becoming infected with the AIDS virus. Since the mid 1990s, an increase in the cases of 
gonorrhoea has been observed in some countries. England and Wales, for example, experienced a 35% 
increase in male cases and a 32% rise in female cases between 1995-97 (WHO, 2001). The health 
consequences of the human papilloma virus (HPV) are often hidden and can occur years after infection. 
HPV produces genital warts which are suspected of causing the cellular changes that can lead to cervical 
cancer, though they are commonly regarded as being of low risk with regard to malignancy (Fenton and 
Lowndes, 2004). Nevertheless, about 70 percent of cervical cancer shows evidence of HPV infection 
(Madeleine et al, 1997). Few EU countries routinely collect surveillance data on infection with genital 
warts. A vaccine for HPV has become recently available and several EU Member States are now starting 
vaccination campaigns. 
  
Disability 
 
Data on disability are usually limited and not comparable and so fail to reflect the true situation in the EU. 
It appears that most Member State populations have close to 12% disability. There is a suggestion that 
life expectancy without disability is either stagnating (United Kingdom) or increasing (Germany and 
France). Some sources, which link population health surveys with other health data estimating the 
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prevalence/incidence of several conditions, suggest that increased life expectancy does not bring an 
increase in the time spent with severe handicap or severe disability (European Commission, 2003).  
  
Menopause 
 
Climateric. The climacteric(3) is sometimes, but not always associated, with symptoms. There is debate 
as to whether the term “symptoms” should be used when referring to events of the climacteric. This term 
is used here to refer to those bodily perceptions presented as complaints by the individual woman. 
Conflicting findings are available as to the causes of symptoms in midlife inherent in menopause as well 
as specific issues pertaining to the measurement of symptoms. A number of studies suggests that 
symptom experience is likely to be worse when women have undergone surgical menopause. 
 
Individual women may view menopause as negative and troublesome or positive and liberating. 
Importantly, the knowledge base on menopause is narrow in that most studies have been carried out on 
white women of Northern European ancestry; relatively little is known about the range of climacteric 
experiences in women of other racial/ethnic groups. Cross-cultural comparisons demonstrate that 
reported symptoms can vary significantly among countries and among ethnic groups within countries in 
type (e.g., vasomotor and psychological) and in the degree of distress caused. Difficulties in integrating 
findings from cross-cultural studies stem from a number of limitations.  
  
In North America and Europe, most women have at least some menopausal hot flushes; these have been 
described in a limited number of studies in a variety of other cultures. The prevalence varies widely. 
There is consensus about the marked temporal relation of vasomotor symptoms to the climacteric. They 
begin to increase in the menopausal transition, and may remain increased for several years. A number of 
studies have shown a statistical relation between hot flushes and night sweats, and some show a relation 
between those vasomotor symptoms and insomnia. The mechanism of menopausal flushing remains 
unclear. Core body temperature elevations precede the menopausal hot flush and serve as one trigger of 
the heat loss phenomenon, but what is responsible for the core temperature elevation remains uncertain. 

 
The physiological role of oestrogen and oestrogen receptors are fundamental in menopause. Multiple 
population-based studies imply a decrease in female sexual function associated to the midlife years, while 
there is growing evidence that the decrease reflects hormonal changes of the menopausal transition 
rather than increasing age. Hormonal change is only one of the many factors that affect sexual function. 
Other factors include the presence of a sexual partner, partner’s age and health, length of the 
relationship, feelings toward the partner, level of past sexual function, social class, educational level, 
experience of physical or psychological ill health, stressors, employment, personality factors and negative 
attitudes towards menopause. Declining sexual function is common but not universal with ageing. There 
may be an additional decrement associated to the menopausal transition.  
  
In clinical trials, mastalgia has been related to oestrogen and progestin concentrations. Mastalgia that is 
related to the menstrual period often resolves with menopause. 
 
Experimental, clinical and epidemiological data support an important role for reproductive hormones in 
the aetiology of some human cancers, including breast, endometrium and ovary. Whereas for common 
adult cancers, such as lung and colon cancers, incidence rises continuously and progressively with age, 
the slope of increase slows around the time of menopause for most hormone-dependent cancers. 
Worldwide, breast cancer is by far the most frequent invasive cancer in women and the leading cause of 
cancer death in women, accounting for more than 300 000 deaths each year, while cancer of the corpus 
uteri adds other 40 000. The effect of menopausal therapies on the risk for cancer is a rather critical 
issue. 
 
Osteoporosis. Osteoporosis is a major public health problem through its association with fracture. One in 
three women and one in eight men over the age of 50 are affected by enhanced bone fragility and an 
increased fracture risk. Across Europe, some 19 million people are considered to suffer from 
osteoporosis. There are substantial differences in the descriptive epidemiology of limb fracture per region 
and gender. Amongst women, the incidence of hip, humerus and distal forearm fracture increases with 
age, with incidence rates higher in Scandinavia than in other European regions. Two group of 
postmenopausal women are at risk of fracture: (a) those with osteoporosis who have not yet had a 
fracture and who, if they remain untreated are at risk due to the progressive nature of the diseases and 
(b) those women with osteoporosis who have already had a fracture and are at high risk of further 
fractures. The incidence of hip, humerus and distal forearm fracture increases with age. Incidence rates 
are higher amongst women in Scandinavia than in other European regions. Moreover, osteoporosis 
affects a large proportion of the population of elderly women throughout the world. More women than 
men are affected. The overall lifetime risk for fractures in women in the United States and most European 
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countries is from 30 to 40 percent, but there is clear variability across cultures. Worldwide for women and 
men, about 1.26 million hip fractures occur each year, a number expected to double by 2025.Rates of 
osteoporosis and related bone fractures increase with age. Low bone mass at menopause can be due to 
insufficient bone acquisition during growth or bone loss during adulthood. Ovarian failure heralds 
dramatic changes in skeletal homeostasis. Bone loss accelerates for a few years after natural menopause 
or ophorectomy, and continues at a lower rate for the remainder of life. The mechanism of how loss of 
estrogen at menopause contributes significantly to skeletal bone loss is not completely understood. 
Postmenopause bone loss may be exacerbated by low levels of physical activity and poor nutrition, 
especially low calcium intake. Severe bone loss and fractures are not natural consequences of ageing and 
can be prevented or substantially delayed. Osteoporosis may have no obvious symptoms. The main 
method for diagnosing osteoporosis is the evaluation of the skeleton by using a non-invasive 
measurement of bone mineral density (BMD). Fracture risk is the most important determinant in patient 
selection for treatment or intervention for osteoporosis, although bone density is only one of many risk 
factors that contribute to the risk for fracture. Although there has been major progress in the methods for 
assessing the risk of osteoporotic fracture, identifying individuals at greatest need for treatment still 
remains a problem. There is a limited diagnosis of osteoporosis in Europe. Despite the availability of 
effective methods for detecting bone loss, many people are not routinely assessed for osteoporosis and 
may not receive treatment to prevent further loss of bone mass or fractures until the disease worsens.  
 
Though more women than men develop osteoporosis, men appear to be at a much greater risk than what 
previously thought, with both primary and secondary sources of osteoporosis contributing to the problem. 
Men, tend to have larger accrual of bone mass during puberty; as a consequence, men tend to suffer 
bone fractures approximately 10 years later in life than their female counterparts. Men's clinical condition 
at that age has usually also deteriorated, however, with an increase in morbidity and mortality associated 
to fractures and their (surgical) treatment being considerably greater than in women. A recent review 
made for the American College of Physicians noted that the one year mortality rate for men following hip 
fracture is twice that of women (Qaseem et al 2008). Following first fracture, the risk of the second is the 
same as for women.  
 
As already noted, even though there are more older women than men falling, men have a higher 
mortality as a result of falls. The problem of osteoporosis is not only an age related condition in men with 
the condition found in men undergoing glucocorticoid steroid treatment for lung disease (Lim & 
Fitzpatrick, 2004); the treatment of prostate cancer, which for many men involves androgen ablation 
therapy, has a marked effect on oestrogen levels (Lee et al, 2005). The significance of osteoporosis in 
men is that, as it tends to be seen as a problem of older women, it is often misdiagnosed and under-
treated leading to more severe forms of the disease. 
 
Once a fracture has occurred, the risk of future fracture is at least doubled within one year. Adequate 
nutrition – in particular, but not exclusively, from the intake of calcium and vitamin D – and adequate 
physical activity are requisite preventive efforts against osteoporosis throughout life. Avoidance of 
tobacco use and moderation in alcohol intake are obvious. A decade ago estrogen and injectable 
calcitonin were the only available pharmacologic therapies for menopausal women and men with 
osteoporosis. Now there are new bone-specific drugs and broad-spectrum drugs that combat 
osteoporosis and have potentially beneficial effects on other organ systems. The same goes for calcitonin 
delivered as an intranasal spray. 
 
Oral bone loss. Oral bone, like the rest of the skeleton, comprises both trabecular and cortical bone and 
undergoes formation and resorption throughout the lifespan. When oral bone loss exceeds gain, it 
manifests as either loss of tooth-anchoring support or a diminution of the remaining ridge in areas of 
partial or complete tooth loss. The prevalence of oral bone loss is significant among adult populations 
worldwide and increases with age for both sexes. Oral bone loss and attendant tooth loss are associated 
to estrogen deficiency and osteoporosis. As a consequence, women’s experiences with postmenopausal 
osteopenia may affect the need and outcome of a variety of periodontal and prosthetic procedures, 
including guided tissue regeneration and tooth implantation. Furthermore, it is possible that oral 
examination and radiographic findings may be useful signs of extraoral bone diminution. Non 
pharmacologic approaches to preserving oral bone include smoking cessation and oral hygiene self-care 
behaviours, such as brushing and flossing; professional dental services, including oral examination, tooth 
scaling and polishing. Calcium and vitamin D supplementation and pharmacologic therapies for 
osteoporosis may yield positive oral bone effects. 
 
Uterine bleeding. Different patterns of uterine bleeding can be confusing when they occur in older 
women, and physicians must be alert towards the possibility of genital tract pathology. Endometrial 
bleeding can be linked to endometrial pathology (atrophy, polyps, submucosal leiomyoma, hyperplasia, 
adenocarcinoma) or to general pathology, dysfunctional conditions, or drugs. Dysfunctional uterine 
bleeding is common between 40 and 50 years of age. The associated endometrial histology is highly 
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variable. In some patients with bleeding, the endometrial histologic findings appear out of phase with 
endocrine events. In many, the endometrium will be hyperplastic and may be secretory until the year 
before menopause. In postmenopausal women, endometrial atrophy is the most common histologic 
finding. 
  
Lower genital and urinary tract atrophy. The epithelium of the inner layer of the vagina undergoes 
progressive loss of cells during menopause due to oestrogen depletion. Estrogen-dependent secretions 
decrease, leading to vaginal dryness and, in some women, vaginitis, vaginimus, and dispareunia. Loss of 
glycogen-producing cells, a consequence of vaginal and urethral atrophy, causes a decreased production 
of lactic acid and an environment that favours vaginal and urethral infection. It is important to identify 
and treat patients with recurrent infections to prevent significant morbidity, which includes the risk of 
renal impairment. 
 
Pelvic floor and urinary incontinence. All four functional layers of the urethra – epithelium, connective 
tissue, vascular tissue, and muscle – are affected by oestrogen status. Estrogen deficiency causes 
atrophic changes of the urethral epithelium and of the submucosa. Urinary incontinence (UI) is defined by 
the International Continence Society as involuntary loss of urine that is objectively demonstrable and is a 
social or hygienic problem. The relationship between menopause and UI is unknown and not well studied. 
Limited data are available to support the hypothesis that menopause is a major risk factor for 
incontinence, especially for stress and urge incontinence. 
 
The full extent of incontinence in men is unknown but is less common in younger men though of a 
greater incidence in older men than previously thought (Boyle et al 2003). The causes are mainly due to 
either prostate problems or the side effects of surgery for prostate problems.  
 
Brain function, mental health, and eye. The CNS and eye are among the many tissues thought to be 
affected by hormonal changes around the time of menopause. In the brain and eye, as in other target 
organ systems, oestrogen interacts with specific intranuclear receptors and putative membrane receptors 
to regulate intracellular processes. Memory and other cognitive abilities change over time during adult 
life. Changes that represent usual or normal accompaniments of ageing are not viewed as pathologic. 
Modest cognitive decrements initially detectable in middle age are accentuated at elderly age. Many 
studies suggest that sex hormones influence brain function throughout life, but there is little evidence 
that menopause per se initiates cognitive deterioration, while serum estrogen concentrations in 
postmenopausal women do not appear to be closely related to cognitive skills. Increasing age is often 
accompanied by visual acuity loss among older people, that affects women more often than men. Some 
observational studies suggest the potential relevance of estrogens in eye disease. 
 
 
Erectile Dysfunction 
 
Erectile dysfunction (ED) describes ‘an inability of the male to achieve an erect penis as part of the 
overall multifaceted process of male sexual function.’ (NIH consensus development panel, 1992). Whilst 
there is little consensus over the actual numbers of men who do suffer from ED, it has been shown that 
ED is strongly associated with age, with incidence rates increasing within older populations. Braun et al., 
(2000) found a 2.3% incidence rate in men aged 30-39, 9.5% aged 40-49, 15.7% aged 50-59, 34.4% 
aged 60-69 and 53.4% aged 70-79. When linking data with United Nations estimates of rise, the 
proportion of males aged 65 or over from 4.2% in 1995 to 9.5% in 2025. The most commonly used data 
source linked to the topic of erectile dysfunction has been the Massachusetts Male Ageing Study (MMAS). 
From this data source it has been predicted that that 152 million men suffer from erectile dysfunction 
worldwide with a prediction that the number of sufferers will double by 2025 (Aytac et al. 1999). 
 
The impact of ED on sufferers can be severe. Effects include depressive symptoms such as loss of self 
esteem and feelings of inadequacy but also may have negative effects on a man’s interaction with others, 
particularly partners, potentially causing relationship problems. 
 
Historical explanations for ED have concentrated on the psychological or spiritual origins of the condition, 
from which a great deal of the stigmatising thought regarding ED originates (Shah 2002). Evidence 
indicates that most ED is multifactorial in origin, with organic factors and psychogenic factors likely to 
contribute to the development of the condition. However, organic factors are the most common reasons 
for the development of ED, with 80% of cases believed to have a physical grounding, with for example 
diabetes, neurological problems, urological surgical and many prescription and recreational drugs 
implicated. Moreover, it has been estimated that between 50 and 70% of ED can be attributed to 
vascular disease, with the penile arteries being smaller than the coronary arteries, the development of 
vascular problems is picked up first through ED, leading to a very effective early warning system for 
coronary artery disease (Jackson & Padley, 2008).  
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Androgen Deficiency in ageing males (andropause). While menopause in women is a well defined process 
with a clear starting point, in men the same process of reduced steroid production occurs gradually and 
often without clinical and biochemical signs of deficiency. In most men, androgen deficiency is a slow and 
progressive process and thus the acronyms ADAM or PADAM (androgen or partial androgen deficiency of 
ageing males) have been used to better describe the physiological reduction of androgen secretion 
occurring in elderly men. More recently, Late Onset Hypogonadism (LOH) has been introduced as a new 
definition of the consequence of the declining androgen production, while Symptomatic Late Onset 
Hypogonadism (SLOH) has been suggested as a more precise term for those conditions in which 
pathological changes requiring replacement therapy occur. 
 
While androgen deficiency refers to the total production of androgen steroids, in practice the assessment 
of testosterone, serum concentration is the most important parameter for defining hypogonadism. The 
importance of this phenomenon derives from the fact that, as an average, there is a progressive 1% 
decline of testosterone serum concentration levels per year from young adulthood and that the elderly 
population is progressively increasing, especially in European countries. This decline is highly influenced 
by health status. The presence of co-morbidity, such as hypertension, obesity, metabolic syndrome or 
abuse habits, such as smoking or alcohol, greatly affect the decline of testosterone towards lower levels. 
Considering the population ageing trend in the EU, it is clear that a significant number of people 
throughout Europe are likely to have symptoms of LOH. Taking into consideration both the decrease in 
androgen production and an increase in the older population, data show that in the EU 25 4.5million 
people >65 years and 3.5 million people >80 are affected by LOH. This significant incidence of the older 
population creates social and economic dysfunctions and requires specific attention and policies.  
 
Concern arises also for the medical aspects of ageing. This is a process that affects all organs and 
systems. The symptoms related to testosterone deficit can affect three different areas: somatic, sexual 
and psychological. 
 
The main aspects of the somatic area are related to change in body composition, such as a decrease in 
lean mass and an increase in fat mass (particularly the abdominal adiposity), a parallel reduction of 
muscle strength, a decline in bone mineral density and changes in carbohydrate and lipid metabolism. 
These findings are rather common in elderly people with androgens playing to a variable extent an 
important role in the pathogenesis of these alterations although no strict correlation has been found 
between testosterone and body composition parameters. 
 
Sexual complaints are also common and represent, according to several studies, the main reason for 
consulting a doctor. It is well established that testosterone deficiency may severely affect erectile 
function. However, the vascular element of this function is often altered in the elderly. These peripheral 
effects are accompanied by “central” changes, such as a reduction in libido, erotic fantasies and 
spontaneous erections. The psychological aspects include a broad spectrum of symptoms, from a generic 
loss of energy to depression, from frailty to decreased cognitive function, from sleep disturbance to poor 
concentration. 
 
Currently, there is no universal consensus on the hormonal and clinical criteria that should be used to 
identify those older men who are candidates for androgen therapy. Various guidelines have been 
published in recent years on this aspect. The American Endocrine Society Clinical Practice Guidelines 
(2006) suggest a repeated level < 300 ng/dl (or 10.4 nmol/L) of total testosterone as the cut off for 
androgen deficiency, provided that a reduction of the total concentration due to altered Sex Hormone 
Binding Globulin (SHBG) levels are excluded. The presence of symptoms of hypogonadism, associated to 
biochemical deficit, is required for initiating Androgen Replacement Treatment (ART). In case of unclear 
results, the testosterone levels can be measured using the equilibrium dialysis method; in this case the 
cut off is 5 ng/dl (50 pg/ml)(0.17 nmol/L).  
 
In a joint statement of three Scientific Societies - the International Society of Andrology (ISA), the 
International Society for the Study of Ageing Male (ISSAM) and the European Association of Urology 
(EAU) - a cut off of 230 ng/dL (8 nmol/L) of total testosterone is recommended for those who require 
ART. When the serum level is > 346 ng/dL (12 nmol/L) ART is not necessary, while when the levels are 
between 230 and 346 ng/dL ART is optional and should be individualised. The three levels of free 
testosterone are respectively: < 180 pmol/L (52 pg/ml), between 180 and 250 pmol/L (72 pg/ml) and > 
250 pmol/L (52 pg/ml).  
 
A complete diagnostic workup is mandatory before taking into consideration an ART. Present and 
previous diseases and drugs taken should then be considered. General blood chemistry and specific 
hormonal assessment should be performed. Bone and erectile function may require specific evaluation by 
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densitometry and Doppler ultrasounds, respectively. Prostate status should be assessed by PSA analysis 
and digital examination and, in case of doubt, by transrectal ultrasounds. 
 
Other disorders 
 
In part because they live longer than men, women are more likely to be affected by sub-chronic disabling 
conditions as musculoskeletal disorders, arthritis and fibromyalgia. These conditions not only limit 
function, but over time they may be life-threatening. Each of these disorders is characterised by a long 
trajectory of increasing impairment. More research is needed to determine whether specific gender-
related factors contribute to the increased incidence of these illnesses in women. 
 
Musculoskeletal Disorders. Musculoskeletal disorders affect an increasing proportion of the population, 
with various degrees of impact on disability and quality of life which result in a significant number of 
physician visits, work absence and medication use. A Swedish study has found that the highest incidence 
and duration of sickness absence is for women in male dominated occupations. For both genders the 
lowest cumulative incidence and duration occurred in gender-integrated occupations. 
 
Arthritis . More than 100 million European citizens have arthritis/rheumatism. It is estimated that 
rheumatoid arthritis affects between 0.5 and 1.0% of the adult population worldwide (Kvien, 2004). As 
the disease increases in prevalence with age and affects more women than men, older age and female 
gender would appear to be risk factors. It has been argued that it is difficult to compare the burden of 
the disease in European countries because of the varying ways in which results are presented (Hunsche 
et al, 2001). More research and standardised methodologies applied in the analyses are required in order 
to better understand the burden of this illness. 
 
Fibromyalgia. Fibromyalgia syndrome, a widespread musculoskeletal pain and fatigue disorder for which 
the cause is still unknown, leads to pain in the soft fibrous tissues of the body: the muscles, ligaments, 
and tendons. Women are more frequently affected (75-80% of cases) than men. The disease has 
significant repercussions on everyday life, such as sexual difficulties, inability to work and disability. Its 
prevalence in the wider European region is estimated to be between 0.1 and 3.3% in women between 20 
and 49 years of age, and according to one Norwegian study it can reach an incidence rate as high as 8. to 
10.5%. 
  
 
9.3.1.4. Risk factors 
 
The main risk factors for adults are summarized in Table 9.1c. 
 
Table 9.1c. Main risk factors for adults 
Major modifiable risk factors for atherosclerotic CHD are similar in women and men and include dyslipidemia, hypertension, 
diabetes mellitus, cigarette smoking, inadequate physical activity, and obesity (especially abdominal obesity). The atherogenic risk 
profile of older women is appreciably more adverse than that of younger women, although it is uncertain whether age or hormone 
status is the primary determinant of the evolution of the adverse risk profile. Large randomized, placebo-controlled clinical trials have 
shown that beta-blockers, aspirin, 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors (statins), and angiotensin-
converting enzyme (ACE) inhibitors reduce risk for CHD events in women as well as in men. For some of these therapies, the evidence 
derives largely from secondary prevention trials; in general, therapies that work in secondary prevention will work in primary 
prevention as well. Treatment effects appear to be similar in women and men. For example, meta-analysis of data from several major 
lipid-lowering statin trials showed a 29-percent reduction in risk for major CHD events in women, similar to the 31-percent reduction 
observed in men. At present, prevention of CHD should rely on identifying and treating the classic risk factors, such as dyslipidemia, 
hypertension, diabetes mellitus, smoking, obesity, and sedentary lifestyle. Vigilant management of risk for CHD in women is 
imperative. Despite similar stroke rates, women are more likely than men to die of stroke. The main risk factors for stroke are not 
gender dependant. Although strokes are more closely related to hypertension (which is probably their most important risk factor) than 
to hypercholesterolemia, HMG-CoA reductase inhibitors (statins) reduce risk for stroke, as do antihypertensive medications. 
   

Smoking is a primary cause of lung cancer, although pollution and exposure to certain gases/chemicals may also be influential.   

 
Alcohol. The Charter establishing the European Alcohol and Health Forum notes that 7.5% of ill-health and premature death is a 
consequence of harmful and hazardous alcohol consumption and that alcohol contributes to about 25% of mortality in young men (as 
compared to 10% in women). It has been noted that a significant proportion of the cardiovascular deaths in Eastern European 
countries are a consequence of sudden cardiac death as a result of excess alcohol consumption (Britton & McKee, 2000). Alcohol 
exacerbates financial difficulties, childcare problems, infidelity or other family stressors, and creates tension and conflict between 
partners. Risk factors for breast cancer in women may include regular use of alcohol (especially if combined with hormone replacement 
therapy (Beral, 2003), and higher body mass index (BMI) in early adulthood (Michels et al, 2006)  
 
Current EU environments favour obesity. There is an abundance of food in Europe that, while energy-rich, is often poor in nutrients. 
Food portion sizes are growing, though people with sedentary lifestyles actually need less energy. Social and economic pressures can 
mean that both work and leisure hours offer decreasing opportunities for physical activity.  It is also interesting to note the relationship 
across Europe between availability of fruit and vegetables at national level, and the prevalence of ischaemic heart disease (Fig.9.T1.4). 
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Figure 9.T1.4. Relationship between per capita availability of fruits and vegetables and age-
standardized death rates from ischaemic heart disease in the European Region before age 65, per 
100.000 population. 
 
 
 

 
 
Source: Pomerleau et al, 2003: p. 455 
 

Levels of physical activity vary across the EU member states, but in general southern countries of the EU15 have lower levels of 
physical activity than Northern and Western countries. Physical inactivity is defined as less than 2.5 hours per week of moderate 
exercise or 1 hour per week of vigorous exercise. The World Health Report 2002 estimates that over 3% of all disease burden, over 
20% of CHD, and 10% of stroke in developed countries is caused by physical inactivity. 
  

Ill health increases steadily with decreasing educational level. People with low levels of education are more likely to suffer chronic 
health problems and resulting disability than more educated patients. Numerous studies demonstrate that life expectancy and ‘positive 
health experiences’ increase for those with higher levels of education. For example, people with low levels of education have an 
increased risk of premature death and circulatory disease.  
 
References cited in this table are listed in Chapter 9.3.1 

 
 
 
 
9.3.1.5. Control tools and policies 
 
Control tools and policies are provided for specific diseases in Chapter 5 and for specific health 
determinants in Chapter 10. For issues concerning health services see Chapter 11. 
 
 
9.3.1.6. Future developments 
 
Key stakeholders including dedicated non-governmental organizations and several EU Governments have 
and continue to support investments in research and practice development. 
 
EU Member States have signed up to processes which will enhance disease prevention and responses to 
health threats. They have also agreed to foster co-operation between health systems. The 
implementation of this strand may be more difficult – not due to lack of will, but because systems are 
often not compatible, and because the costs involved in overhauling data collection methods to a 
European standard are too daunting for States’ resources. Assured implementation requires a shift in 
organisational culture and in finance allocation at State level. There are several strata to the changes 
which need to occur: in systems of research and data collection, in planning, agenda setting and 
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policymaking, and in implementation and evaluation. Interventions are needed to support Member States 
in making the administrative changes which add value to their services, while bringing those services to a 
measurable common European standard.  
 
Likewise, attention must be given to the imbedding of gender equity into policy and planning. Under the 
Lisbon Agenda, this seems assured, but again supports are needed to allow institutes operating below 
State level to sign up to implementation, as the financial and human resource costs of change can 
overstretch fragile budgets. 
 
Special attention needs to be paid to enhancing statistical methodology and classifications and breaking 
down barriers in research. The process of gender and health impact assessments of all research, planning 
and policy documents must be adhered to, right down to local level. In this way, good quality research 
and health services will be obtained at European level. 
 
As life expectancy continues to increase, a challenge for the future will be to maintain and improve the 
quality of life in women as they age through a better management of menopausal symptoms and health 
risks associated with menopause. Despite exciting new research in the field of menopause, including the 
availability of more choices for intervention and major breakthroughs in the understanding of effects, 
much work remains to be done in terms of research and practical implementation of its results. The 
increasing number of postmenopausal women and their increasing longevity highlight the importance of 
women’s health and well-being. 
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9.3.1.8. Acronyms 
 
ADAM  Androgen Deficiency of Ageing Males 
AIDS  Acquired immunodeficiency syndrome  
ART Androgen Replacement Therapy 
BMD  Bone Mineral Density 
BMI Body Mass Index 
CHD  Coronary Hearth Disease 
DG-SANCO Director General for Health and Consumer Affairs 
ED  Erectile Dysfunction 
EU  European Union 
EUROCARE  European cancer registries study on cancer patients’ survival and care 
Euro-REVES  International Network on Health Expectancy and the Disability Process 

project 
GIA Gender Impact Assessment 
GP General Practitioner (Doctor) 
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HIA Health impact Assessment 
HIV Human immunodeficiency virus infections 
HPV Human papilloma virus 
IDF Atlas International Diabetes Federation Atlas 
IDUs  Injecting drug users 
LOH  Late Onset Hypogonadism 
MDG Millennium Development Goals (WHO) 
MMR  Maternal mortality rate  
MOMS European Concerted Action on Mothers' Mortality and Severe Morbidity 
NGO Non-governmental organisation 
PADAM  Partial Androgen Deficiency of Aging Males 
SHBG  Sex Hormone Binding Globulin 
SLOH  Symptomatic Late Onset Hypogonadism 
STI Sexually transmitted infection 
UNAIDS The Joint United Nation Programme on HIV/AIDS 
WHO  World Health Organization 
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9.3.2. Maternal health 
 
 
9.3.2.1. Introduction 
 
Every year more than 5 million women give birth in the EU. Another 2 million women have failed 
pregnancies, spontaneous and induced abortions as well as ectopic pregnancies. Although a very rare 
event, maternal mortality is considered a major marker of health system performance because many 
maternal deaths are associated with sub-standard care and are potentially avoidable. Maternal mortality 
results from several much more frequent obstetric complications and diseases. Maternal morbidity is not, 
however, measured well, mainly because there is no international agreement about its definition and thus 
about the methods for estimating its prevalence. 
 
 
9.3.2.2. Data sources 
Data sources relevant for maternal health have been presented in Chapter 9.1.1.2. 
 
 
9.3.2.3. Data presentation and analysis 
 
Mortality 
 
The EURO-PERISTAT indicator list includes one core indicator for monitoring maternal health, the 
maternal mortality ratio, as well as two recommended indicators, maternal deaths by cause and the 
prevalence of severe maternal morbidity (Alexander et al, 2003). The causes of maternal death can be 
separated into those directly attributed to pregnancy, which include thrombo-embolism, amniotic fluid 
embolism, haemorrhage, hypertension, infections/sepsis, obstetrical complications, and ‘indirect’ causes, 
such as cardiac and other maternal conditions that are aggravated by pregnancy. Committees that audit 
maternal deaths regularly report that 40-60% of them are associated with substandard care (London: 
Stationary Office, 2001; Bouvier-Colle et al, 1995; Schuitmaker, 1998).  
 
The main definition of what constitutes a maternal death in European statistics is early obstetrical death, 
both direct (the pregnancy directly caused the death) and indirect (death is due to a cause which 
preceded but was complicated by the pregnancy). The time period covered is from conception to 42 days 
after the outcome of the pregnancy. This means that so-called “fortuitous” or coincidental (not causally 
related to pregnancy) and “late” (between 43 and 365 days after the outcome of pregnancy) deaths are 
excluded. The maternal mortality ratio is a complex fraction in which the numerator is maternal deaths 
and the denominator is live born children. This denominator is a surrogate for a more desirable but more 
difficult to assess denominator: pregnant women, the full population at risk for maternal death. Accurate 
MMRs require the inclusion of a sufficiently large number of births, certainly no fewer than 100 000. For 
smaller countries, this requires a span of several years.  
 
Data quality for maternal deaths must be considered on two levels: ascertainment (completeness of 
registration) and case description. Improvement of ascertainment has been studied thoroughly and 
includes all of the following: record linkage (births, deaths, induced abortions, antenatal surveillance 
program data), a pregnancy check box on the death certificate, and an informant network (Atrash et al, 
1995). Nonetheless, problems remain, even where all these methods are used. In some European 
countries, for example, a maternal death of a woman who is an illegal resident or an asylum seeker 
would not be counted. Audits of maternal deaths exist in many countries and are important for obtaining 
good quality data. The Confidential Enquiry on Maternal Deaths in the UK, which began more than half a 
century ago, is often considered to be the model for this procedure (more information about the history, 
methods, reports and other publications from this enquiry can by found at the following website: 
http://www.cemach.org.uk). Other European countries have now adopted similar procedures for 
undertaking systematic reviews of deaths as for example in France (Philibert et al, 2006) or the 
Netherlands (van Roosmalen et al, 2002). 
 
As shown in Figure 9.3.2.1. the maternal mortality ratio in the European Union has declined from about 
20 maternal deaths per 100 000 live births in the early 1980s to 7 deaths per 100 000. The most 
significant decline has been observed in Romania, which had the highest ratio in Europe, between 140 
and 160 per 100 000 in the 1980s. After the liberalisation of abortion act, the ratio declined to 26 per 
100 000 in 2002-2004, still the highest among the EU Member States. The three Baltic countries also had 
relatively high ratios in the 1990s, but their ratios have declined, especially in Latvia and Lithuania.  
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Figure 9.3.2.1. Evolution of the maternal mortality ratio in selected EUGLOREH countries 
 
As shown in Figure 9.3.2.2., which gives the maternal mortality ratios for the two-year period 2003 and 
2004, there is a substantial variation in Europe. In many cases, especially for small Countries,, MMR are 
generated using a small number of events and total births, whilst observed differences are not 
statistically significant.  
 
Figure 9.3.2.2. Maternal mortality ratio in selected EUGLOREH countries in 2004-2006 
 
For a few countries - Denmark, Iceland, Finland, the Netherlands, Slovenia, Spain and Switzerland - the 
most recent data show the same or even higher maternal mortality ratios after the year 2000 than in the 
early 1990s. Improved quality of maternal mortality statistics may explain this negative trend, but the 
deterioration can also be explained by increased risk factors among pregnant women (such as advanced 
maternal age, the increased proportion of women with migrant origin, the more common prevalence of 
chronic diseases and maternal conditions, the higher multiple birth rates caused by more common use of 
procedures to manage subfertility) and the increased use of medical technology in delivery (such as 
invasive pain relief and Caesarean section). 
 

Morbidity 
 
Previous work to establish the level of maternal morbidity within different countries of Europe has 
produced estimates ranging from 1.0 to 10.1 per 1 000 deliveries, but there are no widely accepted 
definitions or inclusion criteria. The prevalence of “severe” maternal morbidity, which is most often 
defined by severe haemorrhage, sepsis and hypertensive disorders of pregnancy, ranges from 0.07-
8.23% with a case-fatality ratio ranging from 0.02-37%.  
 
Severe maternal morbidity is a EURO-PERISTAT recommended indicator, but this indicator is still being 
developed since it requires a consensus on conditions to include and a common methodology for 
identifying cases. The EURO-PERISTAT group is currently testing the feasibility and quality of an indicator 
based on a set of conditions and medical interventions that have a clear definition and can be identified 
using hospital discharge data. This indicator is determined by the number of women experiencing any 
combination of the following conditions or procedures as a proportion of all women delivering live and 
still-born babies: (1) eclamptic seizures, (2) surgery (other than tubal ligation or caesarean section) or 
embolisation (3) blood transfusion (4) hospitalization in an ICU for more than 24 hours. 
 
 
9.3.2.4. Risk factors 
 
In order to monitor perinatal health trends - including those of pregnant women and their babies - and 
understand the differences observed between countries, it is necessary to have information about the 
characteristics of childbearing women and the risk factors associated with poor outcomes. For a synthesis 
of available knowledge see Table 9.1a. 
 
The EURO-PERISTAT indicator set specified several key demographic and socioeconomic indicators that 
should be monitored, including the multiple birth rate, maternal age, parity, smoking and maternal 
education. The mother’s country of origin was also targeted as an indicator for further development in 
EURO-PERISTAT, since many countries have documented poorer perinatal health outcomes for migrant 
women. Of these proposed indicators, however, data are only currently available on maternal age and 
parity in existing routine databases. We also present data on smoking among women of reproductive age 
(Table 9.1a) using data from EUROSTAT, with data from 2000 on smoking among pregnant women 
collected by EURO-PERISTAT in its feasibility study (Breart et al, 2003). More recent data, collected more 
recently by the EURO-PERISTAT project, are being analyzed and will be published expectedly in 
early 2009. 
 
 
 
9.3.2.5. Care during pregnancy, delivery and the postpartum  
 
The EUROPERISTAT project includes a series of indicators for monitoring healthcare provided to pregnant 
women and newborns. Medical technologies associated with the perinatal period continue to advance 
quickly, particularly those related to the management of sub-fertility and the care of preterm infants. 
Describing variations in the use and success of these medical technologies is an important task of health 
monitoring in the European Union. Describing how clinicians support women and babies through the 
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process of healthy pregnancy and birth also enhances our understanding and comparisons of health in 
the perinatal period at European level. Descriptions of healthcare services must measure interventions 
implemented to prevent death and morbidity, but must also incorporate aspects of healthcare quality, as 
assessed by mothers themselves.  
 
European countries can learn by sharing their experiences in healthcare provision. There is a large 
variability in the approaches to healthcare and these may have an effect on outcomes (Alran et al, 2002; 
Langer et al, 1997; Stephenson et al, 1993). For example, some countries have higher rates of 
obstetrical interventions, such as indicated caesarean sections for twins or induced deliveries for post-
term pregnancies, which in turn have an impact on the rates of pre-term and post-term births (Blondel et 
al, 2006; Zeitlin et al, 2007). Similarly, there is a large variability in the organization of care for very 
preterm babies which may also have an impact on their health (Van Reempts, 2007).  
 
A key challenge is the identification of meaningful indicators that perform similarly across different 
healthcare systems. Many indicators useful at national level cannot be transposed for comparisons 
between Member States because they reflect different realities in the different models of care present in 
Europe.  
 
Few of the indicators recommended by EURO-PERISTAT are available in international databases. These 
indicators nonetheless provide an indication of the variability that exists between countries in Europe with 
respect to the care provided to pregnant women and newborns. We also present data below on the 
length of postpartum stay. These indicators were not selected for the EURO-PERISTAT set because their 
interpretation requires more information on other services provided to pregnant women in terms of home 
visits after discharge. However, they are useful for illustrating the different European approaches.  
 

Caesarean Delivery 

Figure 9.3.2.3. shows an increasing trend towards higher rates of caesarean section for all countries in 
Europe. These data also illustrate the large variation between European countries in the use of caesarean 
sections, with ranges from about 150 per 1000 live births to 300 per 1000 live births. This practice has 
been shown in studies to be affected by maternal characteristics such as age, parity and previous 
caesarean section, and also by health system characteristics including the size of obstetric units and their 
status as public or private institutions (Bertollini et al, 1992; Gould et al, 1989; Lin and Xirasagar, 2004). 
Caesarean delivery is associated to increased morbidity among mothers and requires longer and more 
costly lengths of hospital stay.  
 
Figure 9.3.2.3. Caesarean section rate per 1 000 live births from 1990 to 2005 
 

Length of Hospital Stay 

The length of hospital stay has been decreasing over time all across Europe as illustrated in Figure 
9.3.2.4. However, as these data also show, this decrease has been more dramatic in some countries than 
in others, and is illustrative of wide differences in the European approaches towards perinatal care. Some 
countries, such as the UK, provide regular home visits after early discharge. To assess the health impact 
of these trends towards shorter hospital stays it is therefore necessary to have additional information on 
home care and routine follow-up services.  
 
Figure 9.3.2.4. Evolution of length of stay in hospital after spontaneous singleton deliveries in European 
MS for 1990 to 2005  
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Infertility and treatment of infertility 

Advances in medical technology have improved the possibilities to help couples with infertility problems. 
In 2004, up to 3-4% of newborns in Denmark and Slovenia were born after in vitro fertilisation (IVF) or 
other method where the egg cell is fertilised outside the woman's body. This percentage was high also in 
other Nordic countries and Belgium (2-3%), while between 1-2% in the largest old EU Member States 
(Germany, France and United Kingdom). For most of the Member States entering EU in 2004, the 
percentage is even lower. Legislation, financing (public/private insurance/couples themselves), demand 
and supply of infertility services explain the large differences between EU Member States.  
 
Table 9.3.2.1. Percentage of babies born after assisted reproductive technology 
 
 
9.3.2.6. Future developments 
 
There are wide variations in maternal mortality ratios in Europe. It is difficult to interpret their meaning, 
because some of the higher mortality countries may just be doing a better job finding and counting 
maternal deaths. A priority for the surveillance of the health of pregnant women is thus to achieve 
complete ascertainment of maternal deaths. It is also essential to standardise coding of the causes of 
death. Instituting audits of maternal deaths are a well proven method for improving reporting and for 
identifying areas for health service improvement. Finally, we must go beyond mortality and develop 
methods for using routine databases such as hospital discharge data and medical birth registers to 
measure severe maternal morbidity. 
 
The great variety of approaches to care during pregnancy, delivery and the postpartum in Europe raise 
questions about the appropriate levels of intervention and the use of evidence based medicine for 
determining medical practices in the perinatal period. All countries face questions about the best ways to 
use new medical techniques which have contributed to the large improvements in health outcomes for 
mothers and their babies. Many of these techniques are not risk-free and raise ethical issues that require 
continuous evaluation. In many countries, babies born alive at 25 and 26 weeks of gestation now have a 
50% chance of survival (Effer et al, 2002; Draper et al, 1999), but these extremely preterm babies have 
a much higher rate of disabling impairments than babies born at term (Wood et al, 2000; Doyle, 2001). 
Developments in the management of sub-fertility now mean that infertile couples can conceive, but these 
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treatments increase multiple births – which have higher mortality and morbidity – and are associated to 
preterm birth and congenital anomalies (Hansen et al, 2002; Jackson et al, 2004). Improved antenatal 
screening techniques bring up the difficult issue of when to terminate a pregnancy. A key challenge for 
the care of pregnant women and newborns is to use and benefit from new medical technology without 
over-medicalising pregnancy and childbirth and thus generating higher levels of parental anxiety, 
unnecessary medical interventions and poor use of valuable healthcare resources. 
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9.3.2.8. Acronyms 
 
IVF  In-Vitro Fertilisation  
 

 
9.3.3. Sexual health 
 

 
9.3.3.1. Introduction 
 

Human sexual behavior encompasses the search for a partner or partners, interactions between 
individuals, physical or emotional intimacy, and sexual contact. Sexual behaviours are expressed in a 
variety of ways and are influenced by many factors including age, gender, religion, family, friends, 
culture, ethnicity, economics, sexual orientation and past experiences - both positive relational 
experiences and experiences of abuse, discrimination and oppression.  
 
The ability of individuals or couples to pursue a fulfilling and safe sex life is central to achievements of 
sexual health. Sexual behaviour usually analysed from adolescent age till the end of reproductive age of 
women directly influences different aspects of health, from sexual and reproductive health to mental 
health and injuries. The WHO estimates unsafe sex to be the second most important global risk factor for 
health and has included “promoting sexual health” as one of the five core elements of the WHO first 
global Reproductive Health Strategy adopted by the 57th World Health Assembly (WHO, 2004) 
 
Risky sexual behaviour is directly linked to other health determinants such as alcohol consumption, drugs 
and substance abuse and socioeconomic factors. Adolescents and young people are one of the vulnerable 
groups for what concerns sexual health, with sexual debut occurring most frequently at this life stage.  
 
Sexual behaviour changes in response to both secular and non-secular social forces. Recent decades 
have seen large socioeconomic changes in poverty, education and employment. Demographic changes 
have taken place, in the age structure of populations, in the timing of marriage and in the scale of 
mobility and migration between and within countries. Worldwide communications, including internet, 
have had a bearing on social norms, transporting sexual images from more liberal to more conservative 
societies (Cameron et al, 2005). Therefore, information about sexual behaviour is essential to the design 
and assessment of interventions to improve sexual health. 



 421

 
Several EU Member States observe an increasing prevalence of high-risk sexual behaviours such as 
occasional sex with multiple partners without use of a condom. The average age at the first intercourse 
declined somewhat from the older generation to the younger in several European countries, but more 
among males than females. Risk reduction strategies need to be strengthened and improved. 
 
 
9.3.3.2. Data sources 
 
Still little is known about patterns of sexual behaviour in Europe; not all countries have conducted 
population surveys and available data is usually non-comparable. The main information sources for the 
present chapter are: 
 

• The European Concerted Action on sexual behaviour and the risk of HIV infection that presents 
cross-national analyses of key data on sexual behaviour from surveys carried out in 11 European 
countries between 1989 and 1993 in the 18-49 age group (Hubert M et al, 1998). 

• Global sex survey (Wellings et al, 2006) analyzing data on sexual behaviour from 59 countries 
worldwide and including data from the UK (Johnson A et al, 2001), France (Beltzer N et al, 2005) 
and an EU-sponsored series of surveys in England, Finland, France, Germany, Greece, Italy, 
Norway, Portugal, Slovenia, Spain and Swizerland (Facultes Universitaires Saint-Louis, 2006).  

• The Council of Europe supported publication of study on teenage sexual and reproductive 
behaviour and its consequences in Europe including five main indicators: sexual behaviour, 
teenage fertility, contraceptive practices, abortion and STIs/HIV/AIDS (Bajos et al, 2003). The 
study data are based on national surveys on sexual behaviour and fertility conducted in European 
countries, statistics and results of the related European studies published in scientific journals. 

• Data from national sexual attitude and lifestyle surveys and reported comparisons from Denmark 
(Kangas et al, 2004), France (Gremy and Beltzer, 2004), Finland (Haavio-Mannila and Kontula, 
2001) and other countries of the Baltic area (Haavio-Mannila and Kontula, 2003; Nikula et al, 
2007), Portugal (Amaro et al, 2004), Slovenia (Klavs et al, 2005), Sweden (Herlitz et al, 2005), 
Britain (Wellingset al, 2001), UK (Johnson et al, 2001) and Switzerland (Dubois-Arber et al, 
1997). Some data from the national survey carried out recently in Germany (Hessling, 2006), 
Italy (Signorelli et al, 2006), Ireland (Layte R et al, 2006) were used, however, in general data 
for EU countries are difficult to obtain and compare because surveys are not standardized and are 
done by many different groups. 

• Comparative data on health of adolescents in 31 countries and regions is presented in the Health 
Behaviour in School-aged Children (HBSC) study that is a cross-national research conducted by 
an international network of research teams in collaboration with the WHO Regional Office for 
Europe (Currie et al, 2004). HBSC surveys have started in 1983 and in the 1989/1990 protocol 
included optional package of questions about relationships and sexual behaviour. Countries and 
regions mainly used the data for their own purposes, and cross-national comparisons were not 
published. In the 1997/1998 HBSC survey, a number of countries and regions included questions 
about sexual health, but these varied in scope and content. This lack of comparability enabled 
only limited cross-national comparison. Questions included in the 2001/2002 protocol were 
revised, but reliability testing was not undertaken in European countries. Denmark, Ireland, and 
Norway did not include any sexual health questions. 

• According to the European Health Interview and Health Examination Surveys database, 24 
surveys in 17 EU and accession countries included questions on sexual behaviour (European 
health interview and health surveys database, 2007). 

• Systematic review conducted by REPROSTAT 2 group on factors associated with teenage 
pregnancy in the EU countries including 20 quantitative studies (1995- May 2005) on individual 
level factors associated with pregnancy in the age group 13-19 years (Imamura M et al, 2007). 

• Information deriving from the ECHI recommended indicators 
(http://www.healthindicators.org/ICHI/(3zcnmm55nymjooej2ccntca3)/General/Searchindicator.a
spx). 

• European Countries have also the obligation  to provide data to UNAIDS concerning HIV/AIDS 
and following defined indicators Some of them  concern sexual behaviour and are clearly defined 
in a guideline on core indicators ( 
http://www,unaids.org/en/AboutUNAIDS/Goals/UNGASS/2008_UNGASS_Reporting.asp). 

 
 
Majority of sexual behaviour surveys include both men and women. Some surveys collect partner-specific 
details, which provide additional information useful in analysing sexual behaviour, such as: coital 
frequency in last 30 days, duration of relationship, age of the partner and others. However, the definition 
of some indicators differs country from country, for example, definition of multiple partners in the 
countries of EU have several interpretations: “>= 2 partners”, “> 2 partners” and “>= 2 new partners”. 
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Since 1980, six studies on youth sexuality in the age group of 14 to 17 year olds and their parents have 
been carried out in Germany (results from 1980 are based on data from West Germany only, all studies 
since 1994 include East Germany) and present detailed information on sex education and advice, sexual 
experiences, contraception, pregnancy and desire for children and sexual violence, however, due to the 
chosen age group it is difficult to compare it with data from other European countries (Hessling, 2006). 
 
All survey data based on self reports are susceptible to error. Sexual behaviour survey might suffer more 
than others in this respect, since they are especially prone to a social desirability bias – the tendency for 
participants to respond according to social expectations of what is right. Many surveys find that the 
number of partners reported by men greatly exceeds that reported by women (Wellings et al, 2006) that 
may be caused by women under-report and/or men over report and many other causes.  
 
 

 
 
9.3.3.3. Data presentation and analysis 
 
Mean age at first sexual intercourse 
 
Almost everywhere in Europe sexual activity begins for most men and women at around 15-19 years of 
age, but age variations between men and women in different countries are substantial. In Western 
Europe, the mean age varied typically from 17 to 18. The lowest mean age for sexual initiation among 
women was found in the UK, at 16.2 (Bajos et al, 2003); the increase in the proportion of women 
reporting first intercourse before the age of 16 does not appear to have increased throughout the past 
decade (Wellings et al, 2001). 
 
Among males, the age at first sexual intercourse did not vary much from country to country in Western 
Europe. The average age at first intercourse declined somewhat from the older generation to the younger 
in several European countries, but much less than among women. Particularly in Southern countries, 
male sexual initiation was very stable for the different generations in their teenage years from the 1950s 
to the 1990s (Bajos et al, 2003). At variance, in Ireland the median age of first intercourse proved to fall 
steadily across age cohorts. The median age for men currently aged 60 to 64 was 22, while for those 
currently under 25, it is 17 (Layte R et al, 2006). For what concerns older and younger female 
generations, the age at first intercourse fell from the 1960s by at least two years in all Western European 
countries where surveys were conducted. In the North, the changes started in the ‘60s, whereas in the 
South the new trend dates back only to the ‘80s (Bajos et al, 2003). In all of these Countries, a dramatic 
fall was observed in the percentage of women who had had their first sexual intercourse at or after the 
age of twenty. 
 
Figure 9.3.3.1. Young people who have had sexual intercourse, 15 year olds 
 
The percentage of 15-year-olds who report having had sexual intercourse in the countries that are in the 
scope of this report and were participating in the HBSC study range from 15% in Poland to 38% in 
England (Fig. 1) (Currie et al, 2004). The gender differences are wide. Among boys, positive responses 
range from 18% in Spain to 35.7% in England. Among girls, positive responses range from 9.2 in Poland 
to 40.4% in England. From a gender perspective, there are two distinct profiles. The average age at first 
intercourse is much higher among women compared to men, especially in Southern Europe. On the other 
hand, in Nordic countries the age at initiation tends to be slightly earlier for women than for men in the 
youngest cohorts (Bajos et al, 2003; Nikula et al, 2007). Also the HBSC study indicates that in several 
North European Countries and regions more 15-year-old girls than boys declare having had sexual 
intercourse (England, Finland, Germany, Scotland, Sweden, Wales); however, in most of the countries a 
more traditional pattern prevails with more boys than girls having had sexual intercourse at the age of 15 
(Currie at al, 2004). In Romania (Serbanescu et al, 2001) the medium age at first intercourse for women 
still remains close to 20, while for men it is around 18. Men were more than twice as likely as women to 
have had premarital intercourse. The mean age at first intercourse in the Czech Republic remained quite 
stable between 1993 and 2003 at 18 years of age for both males and females (Weiss, 2008).  
 
 
All over Europe, men and women graduates have their sexual initiation later than early school-leavers 
(Bozon and Kontula, 1998). The gap between the proportions of early school-leavers and graduates who 
had intercourse before the age of eighteen was more marked (a difference of 20% or more) in Finland, 
Greece (Athens), Great Britain and among Dutch and German women. The difference was smaller in 
France, Norway and among Dutch and German men. In Portugal, graduates did not behave differently 
from non-graduates.  
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The time between first intercourse and marriage or cohabitation differs between genders and countries, 
but has a general tendency to increase. This time period became six years for men and four for women in 
the 1990s (Bajos et al, 2003). As a consequence of the increased difference between the age of first 
sexual intercourse and marriage or cohabitation, young people in the EU have more casual sexual 
relationships than in the previous decades.  
 
Number of partners and casual sex 
 
Partnering patterns have been studied in many national surveys. According to the data from the “New 
encounter module” (NEM) survey countries, on average, one in three men in the 20-24 age group had 
more than one partner during the last year. The highest proportion was found in Norway (50%) and the 
lowest in Italy (10%) (Hubert et al, 1998). The proportion of women who had more than one partner 
during the last year was in the 1990s close to 25% in France and Greece, around 15% in Norway, 
Portugal and Spain and 3% in Italy. In Ireland, around a third of men and over a half of women in the 
18-64 age group have had a single sexual partner in their life so far (Layte et al, 2006), while a quarter 
of men and 6% of women have had 10 or more partners. International comparisons show that Irish 
people tend to have fewer partners on average than in other countries, but this varies substantially with 
age. Young Irish people have as many partners as their peers in other countries. In the Czech Republic, 
the number of sexual partners during lifetime has decreased from 1993 to 2003 from about 11 to about 9 
for men and has slightly increased for women from 5.1 to 5.5 .  
 
Besides higher prevalence of multiple partners, men also report casual sex contacts more often than 
women (Bajos et al, 2003; Nikula et al, 2007), but there is diversity even within one country. For 
example, occasional sexual intercourses seem more frequent among those living in urban areas of Italy 
and less frequent among people living in rural areas, with a moderately higher proportion in Central and 
Southern Italy (Signorelli et al, 2006). About two-thirds of those experiencing occasional sex reported 
that they did not always use condom in these occasions.  
 
Recent surveys in Finland notice a higher prevalence of multiple partners than the Finnish sex study 
made in 1999 (Nikula et al, 2007).Studies comparing behaviour over time have found that there has 
been a stronger increase in the number of sexual partners and the prevalence of casual sex among 
women than among men.  
 
Condom use 
 
The proportion of sexually-active young people who report using a condom for the most recent sexual 
intercourse is higher for men than for women 
 
According to the most recent HBSC survey data (Currie et al, 2004) the proportion of sexually active 15-
year-old people who report using condom the last time they had sexual intercourse ranges from 68.5% in 
Portugal to 91% in Greece for boys, and from 58% in Sweden to 89% in Spain for girls (Figure 9.3.3.2). 
In almost all countries and regions, boys are more likely than girls to report condom use. The gender 
difference can sometimes be quite large, as in Belgium (Flemish).  
 
Figure 9.3.3.2. Young people who used condom during their last sexual intercourse,15-year-olds 
 
There is lack of data for the consistency with which condoms are used. So, in Portugal, on the subject of 
condom usage during the past year, 22.4% of one thousand individuals from the age group 18-69 
mentioned that they had always or almost always used condom but only 19.5% reported using it in their 
last sexual relation (Amaro et al, 2004). Another study in Finland reported that both genders showed 
relatively high and concordant rates of condom use; however, in casual sexual contacts a condom was 
used only by less than half of both sexes (Nikula et al, 2007). 
 
In Denmark, the use of identical questionnaires and fixed setting (a high school) in a stable population 
allowed to compare sexual attitudes and behaviour at three different time points – 1982, 1996 and 2001 
(Kangas et al, 2004). It was found that after a period of increased safe sex practice, sexual behaviour 
among adolescents in the general population appears to be returning to the levels seen in the early 
1980s. Also in the Czech Republic, it was noted that the percentage of men and women making use of 
condom, after an increase from 1993 to 1998, decreased again in 2003 (Weiss,2008). 
 
It has been asserted that in Western Europe, after two decades of HIV, the perceived risk of the epidemic 
and also funding for large sexuality studies are diminishing (Fenton et al, 2001). The increase in risky 
sexual behaviours may be a consequence of the lower priority given to sexual health on political agendas 
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in the mid-1990s, and a new generation not exposed to the heavy safe-sex messages of the 1980s when 
HIV emerged. 
 
Condom use can be challenged by several social, cultural and economic factors. One potential explanation 
for poor motivation in condom use and decreased perception of risk may be alcohol consumption prior to 
having sex. Numerous studies have reported the correlation of excessive drinking and risky sexual 
behaviour (Thompson et al, 2005). Being away from home is also associated to concurrency of 
partnerships and an increase in risky behaviours. 
 
Sexual orientation 
 
The socially censored nature of same-sex activity may lead to under-reporting and might also account for 
the absence of such activity from research agenda. The prevalence of same-sex activity in men is 6% in 
the UK (Johnson A, 2001) and 5% in France (Bajos et al, 1995). In Portugal 4.2% of men reported that 
during their lifetime they had experienced homosexual relations at least once, and only 0.9% said they 
had sexual relations exclusively with other men (Amaro et al, 2004).In the Czech Republic, 5% of men 
and 6% of women reported occasional homosexual intercourses during their lifetime (Weiss,2008). 
 
Similar patterns of sexual behaviour of gay men in eight European countries (Austria, Denmark, France, 
Germany, Great Britain, Italy, the Netherlands and Switzerland) have been recognized, but strategies at 
risk management vary widely. The proportion of men who during the last year were engaged in 
unprotected intercourse with a partner with different or unknown HIV-status ranged from 1/3 in East 
Germany to 1/6 in the UK (Bochow et al, 1994).  
 
According to the Irish Study of Sexual Health and Relationships, most men who currently have sex with 
men (MSM) have similar numbers of partners as heterosexual men, but 32% of MSM have had 10 or 
more partners in their life so far, compared to 21% of the general male population. Women with 
homosexual experience tend to have lower numbers of partners than the general population (Layte R et 
al, 2006).  
 
Predictors of sexual behaviour 
 
Marital status is the strongest predictor for sexual behaviour and health outcomes in comparison to age 
or education (Del Amo et al, 2004; Herlitz and Ramstedt, 2005; Nikula et al, 2007). Being single is 
associated to risky sexual behaviour and adverse health outcomes for both genders.  
 
Results from a survey in Britain show an increasing prominence of the school in the sexual education of 
the young and the association between school sex education and risk reduction and the fact that the 
variables which emerge as most strongly associated with reducing risk (educational level and source of 
information about sex) are those which are amenable to intervention (Wellings et al, 2001).  
The best predictors of having two or more partners in Ireland are younger age, not being in a relationship 
and being in a casual relationship, being in a higher social class, having a higher level of education and 
age of first intercourse (Layte R et all, 2006). In Italy the first sexual intercourse at a very young age is 
an indicator of a higher probability of risky behaviours in adult life (Signorelli et al, 2006). 
 
 
9.3.3.4. Control tools and policies 
 
Obviously, risky sexual behaviours may be very dangerous for health especially in relation to the 
transmission of infectious diseases. Analysis of sexual behaviour in the era of HIV, hepatitis C and other 
infections is directly linked to morbidity and mortality that are covered in other chapters. Data related to 
sexual abuse and violence is included in the Chapter dedicated to “Special gender-related issues” 
(e.g.violence). 
 
On 3 July 2002, The European Parliament supported the Resolution on Sexual and Reproductive Health 
and Rights in Europe that confirms its intention to support the rights of all people to have healthy and 
satisfying sex lives (European Parliament, 2003). 
 
Individual-based interventions also need to be targeted in order to be successful. Young people are most 
commonly targeted in schools (WHO, 2006b) and the evidence is that curriculum-based sex education 
does not increase risky sexual behaviour (Kirby et al, 2006). Systematic reviews have shown school-
based sex education to lead to improved awareness of risk and knowledge of risk reduction strategies, 
increased self-effectiveness and intention to adopt safer sex behaviours, and to delay the onset of sexual 
activity. Techniques used in social marketing, which target individuals according to their lifestyles, values, 
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and risk status are an improvement compared to conventional targeting approaches (Grier and Bryant, 
2005). Attitudes towards sexuality education differ among countries in the EU and among different 
nationalities within the country (WHO, 2006b).  
 
The evidence is that information gained through social networks is more salient, and more likely to lead 
to behaviour change, than that conveyed by more impersonal agencies (McIntyre, 2005). Addressing of 
structural determinants demands the involvement of social as well as health sectors, and thus requires 
co-ordination and collaboration across sectors and agencies, as well as other social interventions. A way 
of ensuring that joint action takes place is to make it not merely a generalised goal of intervention, but 
an explicit element of the programme as in the case of the UK Teenage Pregnancy Strategy (Wilkinson et 
al, 2006). 
 
There are examples of national policies to face the present situation with risky sexual behaviour including 
modernisation of sexual-health services, reduced waiting times in genitourinary clinics, organizing 
campaigns and many other activities. Strategies are not to focus on one problem or disease, but should 
have the broad approach of promoting sexual behaviour that is likely to protect against a host of adverse 
outcomes. There needs to be reassurance that the policy will be followed through via a multi-sectorial 
approach and the active involvement of the community.  
 
Most of the national sexual health policies in the western European countries are based on the principle 
that sexual behaviour belongs to the sphere of individual choice and responsibility.  
 
The WHO recommends the following outcome indicators to monitor and evaluate the process for 
promoting sexual health (WHO, 2006a): 
 

• percentage of men and women who have experienced coercive or forced sex; 
• percentage of adolescents who have ever had sexual intercourse, subdivided per sex; 
• percentage of sexually initiated adolescents who used contraception at first/last sexual 

intercourse, subdivided per sex; 
• percentage of sexually active, unmarried adolescents who consistently use condoms, subdivided 

per sex; 
• age at marriage (for men and women); 
• age at first intercourse (for men and women); 
• percentage of women who have undergone female genital mutilation; and 
• type(s) of female genital mutilation performed in the country. 

 
Many countries are broadening the number of indicators when surveys are carried out. The most common 
ones included in the studies are: 
 

• type of partner (spouse or cohabitant, commercial, or other non-regular);  
• number of partners (during the last year, lifetime); 
• condom use at most recent coital act during the last 12 months; 
• percentage of men who had sex with a commercial sex worker in the last year; 
• age mixing in sexual relationships (women aged 15-19 who had sex with a man to whom they 

are not married and who is 10 or more years older); 
• sexual orientation; 
• sexual orientation of partner/partners. 

 
More research needs to be undertaken to investigate the audience perspective and to understand what is 
driving sexual behaviour rather than collecting data on post behaviour reporting.  
 
Surveys historically have suggested that men and women may have very different goals and attitudes 
related to sexual behaviour. However, recently collected data supports the evidence that differences in 
attitudes and behaviour around sexuality in Europe are diminishing between men and women. Collection 
of empirical evidence is important to correct myths in the public perception of behaviours. However, 
sexual habits are strongly regulated in virtually every society, and the modification of sexual behaviours 
to improve sexual health has proven to be difficult (Wellings et al, 2006). 
 
The HBSC survey gives some possibility to evaluate the dynamics of the change in time (Currie et al, 
2004). Cross-national differences undoubtedly reflect fundamental cultural, social, religious and 
educational differences across countries, as well as differences in public policy. The most important 
findings demonstrate variations across countries and regions in the use of condoms. These findings have 
important policy implications and are to be analysed in relation to other risk behaviours (especially drug 
and alcohol use), school and community bonding, school performance and parental relations.  
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The increase of risky sexual behaviour has been high on the agenda of many countries within the 
European Union. However, sex is a private activity between free individuals, and improvements in sexual 
behaviour depend on people being comfortable with, and absorbing, public-health messages.  
 
With the diversity of sexual behaviour, a range of preventive strategies are needed to protect sexual 
health. Interventions encouraging the adoption of risk reduction practices remain a cornerstone of sexual 
health promotion, but evidence shows that they need to go beyond the mere provision of information to 
be effective (Kirby D et al, 2006). Systematic reviews have focused mainly on the assessment of 
interventions to change individual behaviour and show increased effectiveness where information is 
supplemented by life-skill building (Shepherd J et al, 2000).  
 
 
9.3.3.5. Future developments 

 
Diversity of sexual behaviour needs to be respected in a range of approaches tailored to whole societies, 
and to particular groups and individuals within them.  
 
Instead of issue-driven sexual health agenda, it is necessary to promote sexual behaviours that are likely 
to protect against a host of adverse outcomes and let people have a responsible, satisfying and safe 
sexual life, which is positively enriching and enhancing personality, communication and love. 
 
The existing evidence that migration dynamics largely determine sexual health in Europe calls for the 
systematic use of comparative indicators for sexual behaviour and reproductive health outcomes for 
monitoring trends and epidemics. Incorporation of sexual health as an integrated part of general health 
surveys using comparative sexual health indicators will enable a more effective monitoring of trends and 
the further development of strategies and programs for a comprehensive approach towards sexual 
health. There are many publications suggesting ways of monitoring sexual behaviour. However, most of 
the indicators are directly linked to outcomes of unsafe sex rather than sexual behaviour in general.  
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9.3.3.7. Acronyms 
 
BZgA  Bundeszentrale Für Gesundheitliche Aufklärung 
FHI  Family Health International 
HBSC  Health Behaviour in School-aged Children study 
ISSHR  The Irish Study of Sexual Health and Relationships 
MSM Men having sex with men 
NEM  New Encounter Module  
UNECE  United Nations Economic Commission for Europe  
UNFPA  United Nations Population Fund 
WHO  World Health Organization 

 
 

 
9.4. Elderly 

 

 

9.4.1. Introduction 
 
Ageing is one of the greatest social, economic and health challenges in the 21st century. The number of 
older people in Europe is increasing. This, combined with lower birth rates, gender, the impact of ageing 
on one’s quality of life and the increased longevity poses new challenges for policy makers and the 
resources available to citizens to experience a high quality of life in the years to come.  
 
Europe has the highest percentage of people aged 65 or more, 60% of which are women. Life expectancy 
for women in the EU is currently 81.2 years compared to 75.1 years for men. The EU population of 
people aged 80 and over (currently 3%) will triple over the next 50 years, while the median age in the 
EU (37.7) will increase to 52.3 in 2028. These demographic changes will challenge healthcare systems 
and the society itself.  
 
Ageing is an individual experience mediated by the social-biological and environment context. The older 
population is a diverse group. Some individuals feel independent and mobile into very old age while 
others experience severe difficulties due to ill-health. Furthermore, the socio-structural factors that shape 
youth and mid-life experience, such as social class, gender and ethnicity, impact the experience of later 
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life. It is important for perceptions to change so that older people are seen as a resource who have 
contributed to economic growth and the public health budget throughout their lifetime (and not as a 
burden).  
 
health promotion policy and health service delivery must be combined with economic, environmental and 
general social policy to ensure that an integrated approach to healthcare is delivered to all citizens 
regardless of their age. The theme of integrated care for older people is central to the three objectives of 
the national policy on healthcare and care for older people highlighted by the European Commission; 
accessibility, quality and financial sustainability (European Commission, 2003). Research stresses the 
importance of local and community implementation of national and European public health policies for 
older people and the need for effective communication of health promotion policies to target groups.  
 
Diversity in relation to health needs within the older population must be reflected in policies and clinical 
practice. Public healthcare policy must address individual needs, preferences, social and cultural 
circumstances and always try to be person-centred (International Longevity Centre, 2006).  

 
 

9.4.2. Data sources 
 
Policy makers should not assume that all people over 64 are a homogenous group in relation to public 
health. There is an urgent need for improved health statistics on the older population, stratified by age 
group, gender and income levels, which can improve, inform and guide future public health policies.  
 
Recent data and reports appear to reflect the 1990s focus on healthy ageing. It is difficult to find recent 
statistics and studies on lifestyle issues and older people (e.g. smoking, sexual health etc.) The EU co-
funded MERI project, carried out in 12 European countries, was a response to demands by policy makers 
and scientists for a greater knowledge on the living conditions and problems faced by older women. The 
findings of the report showed that research on older women as an independent target group is still 
inadequate. There remains a dearth of data that addresses elderly people as a heterogeneous group. 
 
There are no easily comparable data on morbidity of older people in Europe for ischemic or 
cerebrovascular diseases. Data is dated (often more than 10 years old). The British Heart Foundation 
provides a comprehensive set of European statistics, but only includes data up to 74 years of age. 
Although some academic papers in the European regions indicate that CHD is increasing in the older age 
groups, it is difficult to access European data supporting this theory. 
 
Table 9.4.1. General Physical Health Measures Among Men and Women Aged 50 or more in 10 European 
Countries 
 
There are large variations in the size and pattern of chronic diseases and the socioeconomic differences in 
their prevalence. Large social inequalities for some specific fatal diseases (e.g. stroke) and non-fatal 
diseases (e.g. arthritis) require special attention in equity-oriented research and policies. 
 
A number of conditions such sight, hearing and functional difficulties and reduced mobility demonstrate 
age-related increases. However, the onset and severity of these conditions varies dramatically. Some live 
to be fit and healthy into their eighties and nineties while others are severely impaired in their sixties. 

 
In addition, chronic illness and acute conditions that can result in chronic disability, such as stroke or 
heart attack, can affect the individual’s ability to live independently. People with the same chronic 
condition may have different impairment and thus present a differing set of needs. In addition, there are 
cultural differences which may influence the perception of how a chronic condition impacts on the 
individual. This cultural sensitivity must be acknowledged within technological or other service 
interventions. 
 
Figure 9.4.1. Ability to carry out various activities of daily living among people aged 65 and over living 
in private households, 2001/02 
 

 
9.4.3. Data description and analysis 
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By the year 2025 about one third of Europe’s population will be aged 60 or more. Portugal is the Member 
State with the highest male and female mortality rate over the age of 65, while France is the country 
with the lowest mortality rate (European Commission, 2003). The ‘elderly index’ (obtained by dividing the 
population aged 65 or more by the population aged 0-14 years [per 100]) shows that Italy is the ‘oldest’ 
EU country, followed by Germany and Greece. There are more women than men at the older ages, 
especially aged 85 plus. This elderly population will continue to increase; while the proportion of adults 
aged 15–64 is expected to decline and the proportion under-15 to remain stable. This change in 
demography partially explains the growing burden of chronic disease (European Commission, 2003). The 
most common causes of death in women over 65, according to prevalence, are malignant neoplasms, 
diseases of the circulatory and respiratory system (these being more common in the very old) and 
external causes. In men over 65, the most common causes of death, according to prevalence, are 
malignant neoplasms (again, most common in the very old), other external causes, diseases of the 
circulatory system and diseases of the respiratory system (Assoc. of European Cancer Leagues, 2005). 
 
Chronic diseases and disablement are predominant in older people. In spite of the fact that, on average, 
people live longer and more healthy years (see above), too many years are still lived with activity 
limitations (i.e. about 15 years for men and 19 years for women, including 5 to 6 years with severe 
limitations). Longer lives do not necessarily translate into healthier lives and patterns of health and 
illness in women and men show marked differences. Women’s longevity makes them more likely to suffer 
from the chronic diseases commonly associated with old age. For example, women are more likely to 
suffer from osteoporosis, diabetes, hypertension, incontinence and arthritis. Chronic illness and 
decreased mobility influences the quality of life. Men are more likely to suffer from heart disease and 
stroke, but as women age, these diseases become the major causes of death and disability for women 
too. The common view that heart disease and stroke are exclusively men’s problems has obscured the 
recognition of their significance for older women’s health. Indeed, more research is necessary in this 
area. 
  
 
Accidents and injuries 
 
In the age group above 65, accidents are very frequent, with the majority of them related to falls (Figure 
9.4.2). As much as about 30% of those over 65 who live independently experience a fall; this figure 
further increases for those in residential or acute care settings. Less than 10% of falls result in fractures, 
but 20% require medical cares. Hip fractures are increasing and represent an important cause of death 
and institutionalisation. Injury to older people can be prevented with programmes promoting safety, 
injury prevention and actions against violence and suicide. The individual approach should include 
physical and nutritional aspects, careful prescription of psychotropic drugs and safe housing (European 
Healthy Aging, 2007). Systems of cooperative care - which hold great promise of reducing disability and 
institutionalisation - have been developed  between geriatric medicine and orthopaedic surgery (Geriatric 
Medicine Society, 2002). Risk factors for falls are listed in Table 4.1. These difficulties can also lead to 
motor vehicle and pedestrian-related injuries. Although older drivers drive less than younger ones, they 
succumb to fatal accidents more often. This may be because many medicines can impair driving ability, 
but a history of falling has also been identified as an important risk factor (WHO/HEN, 2004).  
 
Figure 9.4.2. Fatal injuries by causes of death, 65+  
 
Mental health, psychiatric and neurological disorders. 
 
 
Mental health problems ranging from depression to complex neuro-psychiatric disorders represent four of 
the six major causes of years lived with disability. The burden of ill health in older people can be 
improved by addressing factors that impact on mental health and wellbeing such as social relationships, 
poverty and discrimination. Raising awareness of mental issues relevant to older people, such as 
depression and dementia and an increase in the provision of psychotherapeutic and psychosocial 
interventions are also effective (European Healthy Ageing, 2007). 
 
Depression and Suicide: Only cardiovascular disease has a greater toll on morbidity and mortality than 
depression; yet, depression remains under-recognised and highly stigmatised across Europe. Depression 
affects 10-15% of people over 65. Older people with depression are 2-3 times more likely to have 2 or 
more chronic illnesses and 2-6 times more likely to have at least one limitation in their daily life activities.  
 
Depression is the major cause of suicide in elderly Europeans. Rates of suicide and self harm are 
approximately 26% higher in Europeans over 65 than amongst the 25-64 age groups (exceptions include 
men in Ireland, and women in Ireland and Luxembourg) (European Commission, 2003). The highest 
rates of suicide are found among males in Hungary, Lithuania and Slovenia. In 90% of EU countries, the 
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suicide rate is higher in those over 75. More appropriate medical training, increased social awareness and 
better access to treatment options are needed to prevent, diagnose and treat late-life depression. The 
higher risk of depression in older women and in people of lower socio-economic status deserves particular 
attention (International Longevity Centre, 2006). 
 
Circulatory diseases 
 
This category includes ischemic heart diseases and other heart diseases as well as stroke and other 
cerebro-vascular diseases. Circulatory diseases are responsible of about 42% of all deaths among older 
people (65-84 years of age) and over 50% of deaths of persons aged 85 and over. The highest death 
rates occur in Estonia (2,305 men and 1,318 women per 100 000) and Lithuania (2,219 men and 1,335 
women), while the lowest rates are observed in France (402 men and 169 women) and Portugal (460 
men, 275 women) (Eurostat, 2006). Age specific death rates demonstrate that the risk for men increases 
with age and that there are considerable variations between countries. In the over 75 years of age 
bracket there is a 400% difference in age specific death rates between Denmark and Portugal. Note: In 
the 45-54 age group there is a ten fold difference between that of Finland and Portugal (European Health 
Men’s Forum, 2003). Morbidity for Coronary Heart Disease appears to be increasing in those over 75 
years old. This may be related to the introduction of more effective forms of treatment for CHD, leading 
to more people surviving, but suffering from the disease (British Heart Foundation, 2001).  
 
Cerebro-vascular disease. If the median age specific death rates for men are compared with those for 
women it is seen that up to the age of 74, men have the highest rate of death from cerebro-vascular 
disease, whilst women have the highest rate above this age (European Health Men’s Forum, 2003). 
 
Stroke. Recurrent strokes typically account for about 20 to 30% of all stroke events; this can be as high 
as 50 to 70% in patients over 75 years of age. A recent European study showed that the prevalence of 
stroke increased from 5% in people aged 65 to 84, to 7% in those aged over 75. It was thought that 
older people with stroke had a short survival time; however, recent evidence suggests that survival may 
be much longer. Prevalence, therefore, is probably higher than previously believed (Kwan, 2001). Age 
can affect after stroke outcomes. It is likely that elderly sufferers require greater care after a stroke than 
younger counterparts. A recent study of stroke care for older patients in thirteen hospitals in ten 
European countries found that stroke care varies considerably. Older people are more likely to gain 
access to organised stroke care in many centres, but less likely to receive diagnostic investigations,  
therapy input and outpatient review (Bhalla et al, 2004). 
 
Diabetes 
 
For both men and women, the proportion of people with diabetes increases with age; in the 60-69 years 
of age group diabetes affects between 10-20% of people, whilst in the 70-79 years of age group it affects 
as many as 25-30%. Over 85, the main causes of death are the diseases of pulmonary circulation and 
other cardiac pathologies.  
 
Global figures show that the WHO European Region, with 48 million affected, along with the Western 
Pacific Region currently has the highest number of people with diabetes (International Diabetes 
Federation, 2003). Long-term complications affect older people making it difficult for them to work until a 
later age. This is cause for concern in Europe that has become an ageing continent: where the 
dependency ratio (number of people aged 65 and above relative to those aged 15 to 64) is set to double 
and reach 51% by 2050. Diabetes affects less than 10% of under sixties and between 10 and 20% of the 
60-79 age group. The prevalence of isolated postload hyperglycaemia, particularly impaired glucose 
tolerance, is notably higher in older women than in older men (i.e. individuals >70 years of age) 
(DECODE Study Group, 2003). In 70 to 79 year olds, the prevalence of diabetes stands at about one 
quarter of the population in that age group. Impaired glucose regulation (IGR) prevalence also increases 
with age, affecting 25% of men and 30% of women above 70 years of age. There is a wide variation in 
the total diabetes prevalence in the older population in Western European countries, however, without a 
clear geographical pattern (Rathmann et al 2005). 
 
Cancer 
  
Cancer causes a large part of all deaths after the age of 65. Prostate cancer is the most common cause of 
cancer death in men, whereas breast cancer is the most common cause of cancer death for women. 
  
Breast Cancer. About 25% of all breast cancer patients are aged 75 or older. Data from cancer registries 
show that contrary to popular opinion, the prognosis for older people is poor. Possible causes are that 
treatment is not as good as that given to younger people. Older people may not tolerate intensive 
treatment, or doctors do not focus on finding suitable treatments for this group or clarify what kind of 
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care these patients are seeking/requiring. There are not enough specific trials conducted on older 
patients. Specific clinical trials are needed for elderly women with breast cancer. (Note: some women 
aged 70 and over are included in trials, but tend to be selected because they are particularly healthy). 
Trials conducted specifically for older women have produced surprising results. An International Breast 
Cancer Study Group trial, carried out in women aged 66 to 80 in the late 1970s, was still showing benefit 
in outcomes more than 20 years later (Jassem and Senkus-Konefka, 2004). 
 
Prostate Cancer. Deprivation incidence gradients reported in both England & Wales and Scotland, show 
higher rates in the least deprived populations, but it is not known to what extent the incidence 
differences reflect true variation in risk by socio-economic group, or differences in access to screening 
(Qinn et al, 2001). 
 
Communicable diseases 
 
Preventive health services such as immunisation must be made accessible to older people, giving special 
attention to frail people. Under certain conditions, preventive home visits should be considered (European 
Healthy Ageing, 2007). 
 
Many of the old and oldest individuals, who have chronic diseases affecting respiratory functions and 
immunocompetence, could represent an under-diagnosed reserve of infection, as surveillance and 
epidemiological studies on aged persons is sporadic. Comparisons of the notification rate in 45-64 year 
olds, and those over 64 years of age, show evidence of a higher prevalence of TB in older individuals. 
This is true in most countries, with the exception of Romania and Estonia, where adults are more often 
affected than aged individuals. Gender differences have been highlighted, with general higher prevalence 
in males. In a small sample of patients resident in Lombardy, the highest incidence appeared to be during 
the 4th decade in females and in the 6th decade in males (Cattaneo, 2007). 

 
Sexually Transmitted Infections. The rates of gonorrhoea and syphilis have increased by 55 per cent in 
the UK since 1995. In the 65-plus age group the rise has been more than 300 per cent. A six-year, 
retrospective study of 239 new patients, 60 years of age and older, receiving genito-urinary medical care 
at a hospital in the United Kingdom showed that older people who are sexually active may be at risk for 
HIV and other sexually transmitted diseases. Many infections were newly acquired. Over half (121) of the 
239 patients were single, divorced, separated or widow/widowers. Their single status often resulted in 
sex with casual partners and prostitutes. On the other hand, protective sex was performed by only a 
minority of this group, probably because they link protection with contraception only (Jaleel et al, 1999). 
There has been a notable increase in sexually transmitted infections among post-menopausal women. As 
pregnancy is not an issue for post-menopausal women, many do not use condoms. Wrongly considered 
to be at low risk, post-menopausal women are not included in safe sex messages. They are assumed to 
be either in monogamous relationships or relatively sexually inactive. Among ageing and menopausal 
women aged 45 to 64 in the UK, rates of chlamydia rose by 177%, from 150 to 416 cases, between 1995 
and 2003, whilst cases of gonorrhoea rose 249%, from 39 to 136. In 2003, women over 40 made up 7% 
of patients diagnosed with HIV, up 2% from 2001. Ageing women are especially at risk as oestrogen 
deficiency means vaginal and cervical tissue becomes more fragile, resulting in tears or abrasions which 
lead to increased susceptibility to STIs (Mahar, 2003). 
 
 
Daily life-limiting conditions 
 
Delirium: Delirium, or acute confusion, is a frequent consequence of illness in later life. A reduction of in-
hospital delirium from 15% to 9%, with concomitant savings in personal suffering and resource utilisation 
has been seen with the application of specialised programmes (Geriatric Medicine Society, 2002).  
 
Dementia: Assessment and care packages have been instrumental in reducing the yearly incidence of 
dementia by more than half, through systolic hypertension control (Geriatric Medicine Society, 2002).  
Dementia does not solely affect older people, although rates increase with age, doubling every four years 
over 65. After the age of 85, rates of Alzheimer’s Disease (AD) increased in women but not in men. The 
EURODEM studies also noted that the rates of AD were higher among women of lower education, but that 
education was not a significant risk factor in men (see chapter on dementia for further details and 
reference). 
 
Urinary incontinence: Urinary incontinence affects 10% of older Europeans. It is possible to counter 
unnecessary suffering and inconvenience with assessment and management of urinary incontinence 
(Geriatric Medicine Society, 2002).  
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Disability: While most elderly people are not disabled, most disabled people are elderly. The WHO has 
recognised that preventable non-communicable diseases, including cardiovascular diseases and cancers, 
can be a major cause of disability (Geriatric Medicine Society, 2002). Various measures have been 
developed to forecast the care needs of an ageing population. One of the most commonly used 
projections is to estimate disability-free life expectancy. The most recent findings for developed countries 
show that severe disability is declining in older people at a rate of 1.5% per year. For those who are 
disabled, improvements in rehabilitation and adaptations of the physical environment can help reduce the 
progression of disability (WHO, 1999). Data on life expectancy without disability are limited, but suggest 
that life expectancy without disability is either stagnating (United Kingdom) or increasing (Germany and 
France). The data also suggests that increased life expectancy is not accompanied by an increase in the 
time spent with severe handicap or severe disability. Even worse, there may be a pandemic of light or 
moderate handicaps or disabilities. 
 
Eyesight/blindness: It is estimated that over one million people are visually impaired, with 70% of these 
being over 75 (estimates for 1996).  
 
Table 9.4.2. Most common causes of blindness and partial sight in people aged 65 and over 
 

 

9.4.4. Risk factors 
 
Main risk factors for the elderly are summarized in Table 9.1d. 
 
Table 9.1d. Main risk factors for elderly 
 
 
The natural decline in cardiac function can leave an individual with lower functional capacity than would normally be 
expected for his/her age. The gradient of decline may become so steep as to result in disability. 
 
The SENECA study demonstrated that a healthy lifestyle is related to stable self-perceived health, and a delay in 
functional dependence and mortality. The rate of decline of a body’s biological system is largely determined by 
external factors relating to adult life style.  Inactivity and smoking, and to a lesser extent a low-quality diet, 
increase mortality risk. A healthy lifestyle at older ages is related to a delay in the deterioration of health status and 
a reduced mortality risk. The study showed that even at ages 70-75 years, the combined unhealthy lifestyle 
behaviours of smoking, having a low-quality diet, and being physically inactive were singly related to a three- to 
four-fold increase in mortality risk. The risk of death was further increased for all combinations of two unhealthy 
lifestyle behaviors (De Groot et al, 2004). Member States should consider the promotion of programmes which 
encourage smoking cessation and the reduction of harmful alcohol consumption among older people (European 
Healthy Ageing, 2007). 
 
Smoking. The acceleration in decline caused by external factors can be reversible at any age. Smoking cessation 
and small increases in the level of physical fitness, for example, reduce the risk of developing coronary heart 
disease, including those in later life.  

 
Alcohol. Many chronic diseases which reduce functional capacity are the result of an unhealthy life style. WHO’s 
1996 ‘The Global Burden of Disease’ Report states that alcohol use is the leading cause of male disability in 
industrialised countries (WHO, 1999).  
 
Social factors. Social factors, which the individual can usually do little to change, also affect functional capacity. 
Poor education, poverty, and harmful living and working conditions all make reduced functional capacity more likely 
in later life. In some countries, people with poor functional ability are more likely to become institutionalised, which 
in itself can lead to dependence, particularly for the small minority of older people who suffer from loss of mental 
function and/or confusion. 
  
Environment. Poverty is clearly linked to a shorter life span and poorer health in older age. Less well-off people 
tend to live in more harmful environments where they are more likely to be exposed to higher levels of indoor air 
pollution and to the risk of diseases such as respiratory infections. Poor housing structure and overcrowding 
increase the risks of accidents and transmission of infectious diseases (WHO, 1999).   
 
Nutrition. Nutritional status, dietary habits and food pattern, energy and nutrient intake vary widely across Europe. 
The food pattern in southern countries is characterised by high intakes of grain, vegetables, fruit, lean meat and 
olive oil, whereas older people in northern countries consumed more milk products and report more frequent use of 
nutrient supplements. In some towns considerable proportions of older men and women could be at risk of vitamin 
or mineral deficiency (Volkert, 2005). Obtaining adequate nutrition becomes increasingly difficult with increasing 
age. Nutrition and lifestyle, however, are important determinants of health and outcome in the elderly (Volkert, 
2005). Healthy food and eating habits should be promoted among older people, with an emphasis on low intake of 
saturated fats and high consumption of fibre-rich foods, green vegetables and fruits (European Healthy Ageing, 
2007). 
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Lack of physical activity. Physical activity usually decreases with age, though great differences exist between 
countries with respect to physical activity of older people. In a recent pan-European survey physical activity was 
highest in Sweden and Finland, where more than 85 % of older subjects spent at least 3.5 h per week in physical 
activity, and lowest in Portugal with only 25 % of active elderly (Volkert, 2005). The level of physical activity among 
older people needs to be increased in order to reach the international recommendations of 30 minutes or more  at 
least, of moderate intensity physical activity on most, preferably all, days of the week (European Healthy Ageing, 
2007). 
 
Risk factors for falls are muscle weakness, a history of falls, gait deficit, balance deficit, use of assistive devices, 
visual deficit, arthritis, impaired activities of daily living, depression, cognitive impairment, and being aged over 80. 
The risk of falling increases exponentially with the number of risk factors. Visual performance, medical problems, 
slowed neurological response, decreased muscle strength and range of motion, and reduced trunk and neck mobility 
become significant factors with age. These difficulties can also lead to motor vehicle and pedestrian-related injuries. 
Although older drivers drive less than younger ones, they succumb to fatal accidents more often. This may be 
because many medicines can impair driving ability, but a history of falling has also been identified as an important 
risk factor (WHO/HEN, 2004). 
 
References cited in this table are listed in Chapter 9.4 

 
 
 

 

9.4.5. Control tools and policies 
 
Control tools and policies are provided for specific diseases in Chapter 5 and for specific health 
determinants in Chapter 10. 
 
As far as control tools and policies in elderly are concerned, it is important to consider that, partly due to 
the changes in family structures, older people cannot rely as much as in the past upon the traditional 
support given by their relatives. The most common living situations of older people in the EU are: (i) 
living alone, not being able to rely upon their relatives for help and care or financial assistance; (ii) living 
as a couple in the community; (iii) living or staying in an institution. In Greece and Italy, grandmothers 
play a very important role in looking after children (European Commission, 2003). 
 
Acute Geriatric Medicine. A large proportion of patients attending general hospitals as medical 
emergencies is formed by elderly people. Their needs are more complex than those of younger people - 
only one in six of those over 75 has a single pathology - the other 84% have multiple illnesses and/or 
rehabilitation needs. Older people are also most likely to suffer from further iatrogenic illness including 
delirium, pressure sores and adverse drug reactions if not treated appropriately (European Geriatric 
Medicine Society, 2002).  
 
Nursing home care. There remains a need for the development and implementation of assessment 
instruments to improve the quality of care in nursing home care (European Geriatric Medicine Society, 
2002).  
 
Specialist care in the community. There is evidence of effectiveness for a mixed specialist geriatric 
medicine and primary care approach in both preventive and therapeutic care of older people.  
 
Stroke Care. Five out of six of those suffering from stroke are aged over 60 and this illness is often 
complicated in later life by other pathologies and loss of function. Organised stroke care represents a 
practical and realistic way to save lives, reduce disability, lessen institutionalisation and reduce the length 
of acute hospital stay (European Geriatric Medicine Society 2002).  
 
Medication and associated problems. Problems associated with the use of medications can be avoided by 
the systematic use of quality indicators for drug use and better co-ordination among care providers. 
Surveys of therapies and the inclusion of older people in clinical trials would also be of benefit (European 
Healthy Ageing, 2007). 
 
Retirement and pre-retirement. By increasing the participation of older workers and the quality of their 
working lives using new management concepts, it may be possible to keep a balance between personal 
resources and work demand. It is also important that policy is developed to ensure that age 
discrimination is not tolerated. A positive public health policy for Europe would aim at preventing illness 
in the workplace, promote healthy lifestyles and a supportive and stress-free transition from work to 
retirement (European Healthy Ageing, 2007). 
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Social capital. The aim of health policy in this regard should be to encourage the participation of older 
people in the community and to increase educational and social activity group interventions targeting 
older people to prevent loneliness and isolation. An emphasis on providing opportunities for voluntary 
work by older volunteers could also help to combat feelings of social isolation amongst older people 
(European Healthy Ageing, 2007).About one-fifth of older people in developed countries currently receive 
formal care, i.e. medical or social services. Only one-third of such formal care is provided in institutions, 
while two-thirds is home-based. In fact, in recent years, many developed countries have moved away 
from providing care in institutions in favour of care that allows older people to remain in the community, 
in their own homes, for as long as possible (WHO, 1999). Women live to well over 80 in many developed 
countries, where the typical female advantage in life expectancy over males ranges from five to eight 
years. As a result, older elderly people in most parts of the world are mainly women. Social isolation due 
to widowhood or divorce has adverse effects on health. Playing a part in family life and being a member 
of a community or religious organisation have beneficial effects on health, improve a person’s self worth 
and enable older people to make a greater contribution to society (WHO, 1999). Public polices which 
promote active citizenship within the EU as a whole, can help improve social networks and reduce social 
isolation at community level. These policies would have a positive effect on community life and the 
quality of life of the more vulnerable members of that community, including the elderly. Older people are 
both the receivers and the providers of care. As well as caring for grandchildren and their own children, 
many older people care for other family members, especially their spouses and sometimes their own and 
often very old parents. In fact, many of the ‘young’ old provide care for the very old. Such care is often 
provided out of affection, but also out of a sense of obligation and with the expectation of reciprocity. The 
demands of providing this sort of care may be stressful and sometimes detrimental to the caregiver’s 
own health. Recognising caregiver stress and assisting the informal family caregiver, who is most often a 
woman, should be an important policy objective in the design of care giving strategies (WHO, 1999). 
 
Care for the elderly. Social protection systems not only provide cash benefits to replace earned income in 
the event of unemployment, sickness, invalidity or retirement, or for people without sufficient resources. 
They also enable people to obtain appropriate medical and long-term care services, the costs of which 
often exceed the financial resources of a patient and his or her family. A communication issued by the 
Commission in 1999 on ‘A Concerted Strategy for Modernising Social Protection’ consequently identified 
the ensuring of high quality and sustainable healthcare as one of the key issues for closer cooperation 
among the Member States. This initiative was endorsed by the Lisbon European Council of March 2000, 
which stressed that social protection systems need to be reformed, inter alia in order to be able to 
continue to provide quality health services. In June 2001, the Gothenburg European Council, in its 
consideration of what is needed to meet the challenges of an ageing society, asked the Council - in 
conformity with the open method of co-ordination - to prepare an initial report for the Spring 2002 
European Council on orientations in the field of healthcare and care for the elderly. This report was based 
on a Commission Communication of December 2001 which examined the demographic, technological and 
financial trends that may represent challenges to our future ability to maintain high levels of social 
protection in this field. The Communication concluded that healthcare and long-term care systems in the 
European Union face the challenge of ensuring at the same time the three objectives of: 
 
• access for all regardless of income or wealth; 
• a high level of quality of care; and 
• financial sustainability of care systems. 
 
These three broad goals were endorsed by the Council in an initial orientation report on healthcare and 
care for the elderly during the Barcelona European Council, which also stressed that all health systems in 
the EU are based on the principles of solidarity, equity and universality. 
 
The Barcelona European Council invited the Commission and the Council to examine more thoroughly the 
questions of access, quality and financial sustainability. For this purpose, a questionnaire was submitted 
to the Member States. A joint report by the Commission and the Council on supporting national strategies 
for the future of healthcare and care for the elderly was adopted on 20 February 2003 (6528/03). The 
replies from Member States confirm the usefulness of the three broad objectives of access, quality and 
sustainability as a basis for looking at policies for healthcare and long-term care for the elderly: All 
Member States are trying to find the best balance between these goals: how to raise enough funding to 
secure adequate care for all, with high quality?; how to provide more cost-effective services? The 
Member States' replies show that seeking this balance poses a major challenge for the overall 
management of systems. Thus, many national replies refer to the need to ensure good decision making 
at the interface between their healthcare and the emerging long-term care sectors and a better co-
ordination of healthcare provisions and long-term care services for the elderly. Achieving the best balance 
also raises governance issues; there needs to be a balance between the focus on quality, standards and 
cost control - often centrally driven -  and local management and delivery. 
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While it was not an explicit objective of the questionnaire, some Member States' replies point to the large 
employment challenges and opportunities in the care sector. The challenges include: how to retain staff 
under sometimes rather difficult working conditions; how to recruit and train new staff as demand 
increases over the next decades; and how to develop the quality of work, by providing skill development 
and career progression. There will clearly be opportunities to increase employment. The health and social 
services sector is already a large employer with 9.7% of the total employment in the European Union in 
2014. 
 
In relation to access, Member States express their determination to maintain general and comprehensive 
access as a cornerstone of their systems, even in the face of increasing costs, with several proposing to 
further refine and improve their access mechanisms. 
 
In the area of quality, the replies reveal that there is scope for greater cooperation between Member 
States in the area of quality of service delivery regarding both health and long-term care. This is 
particularly true in the perspective of greater cross-border mobility of patients and enlargement. The 
Community’s action programme in the field of public health, which has come into force in January 2003, 
will be usefule for developing quality assessment tools. 
 
For what concerns financial sustainability, Member States point to the challenge of ensuring that 
resources and in particular new technologies can be deployed in the interest of efficiency and cost 
effectiveness and of ensuring that health professionals and patients integrate cost considerations into 
their decisions. A process of mutual learning and co-operative exchange should be continued on the basis 
of the issues identified in the joint report. Cooperation between Member States could concentrate on 
exchanging experiences and best practices with regard to each of the three broad objectives.  
 
Health Inequalities. As women live longer than men, they are also more likely to become widowed. This 
trend is compounded by the fact that most women marry men who are older than themselves. In fact, 
most women can expect widowhood to be part of the later years of their adult life. In some societies, 
social norms of widowhood impose restrictions that have negative effects on the widow’s well-being. 
Inheritance rights, in particular, are often not well established or non-existent in practice. While the vast 
majority of older women in developed countries cope with adjustments to widowhood, this remains one 
of the leading factors associated with poverty, loneliness and isolation (WHO, 1999). Important 
inequalities in life expectancy and overall health status are found within European countries. Certain 
‘forgotten’ groups of older people are at a greater risk of ill-health compared to others. These include 
older women, members of ethnic and cultural minorities, socially isolated and older disabled people. As in 
other age groups, poverty and lower socio-economic status increase the risk of ill health. Poor older 
people have a 30-65% higher risk of almost all chronic diseases than those in more privileged social 
groups. Further research is needed to understand the particular barriers in access, quality and outcomes 
of care that different vulnerable groups may face as they age across Europe. A stronger evidence base 
may help inform policy solutions. Targeted actions are needed to empower these groups and engage 
them in their health and well-being. Equity of access to services is critical. It is often said that ‘men die 
quicker but women are sicker’. Risk of mortality is higher for most chronic conditions in older men;  
however, women present a much greater risk of disability as they age, mostly due to the presence of 
multiple conditions (co-morbidities). The gender difference in life expectancy is also smaller when years 
lived with disability are taken into account. Older women are also more likely to live alone than older 
men. In research, older women are often neglected as an important subgroup. As patients, they may 
take on a passive role. Many older women are carers and may devote their energies to caring for 
relatives at the expense of their own health. Women typically do not allow themselves time to convalesce 
in the same way as men. The healthcare system has an important role to play in ensuring that the needs 
of older women are addressed in policies and service provision (International Longevity Centre, 2006). 
 
Education and health. In most countries, the average education of older people is less than that of 
younger people. Diversity in ageing will be influenced by these differences in education level, and by 
subsequent income, social roles and expectations during the stages of a person’s life. People of all ages 
with higher education levels tend to adopt and maintain healthier lifestyles, and have better access to 
healthcare and health information (WHO, 1999). 
 
Information and Communications Technology (ICT). In June 2007, the European Commission announced 
that it is going to invest more than €1bn on research into new technologies that can improve the lives of 
older people, as part of its ‘Ageing Well in the Information Society’ initiative. The plan is accompanied by 
a joint public-private research programme dedicated to ‘ambient assisted living’ with the intention of 
fostering the emergency regarding innovative, ICT-based products, services and systems for Europe's 
ageing population. It is believed that ICT will increasingly allow older people to stay active and productive 
for a longer time; to continue to engage in society with more accessible online services; and to enjoy a 
healthier and higher quality of life for a longer time. At present, some 10 per cent of older people use the 
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internet, but severe vision, hearing or dexterity problems frustrate many individuals' attempts to engage 
in the information society. 
 
Special Policies. EU, UN and WHO policies related to healthy ageing include:  
• The EU ‘Lisbon process’ of strategic priorities to 2010 EU Treaty Article 152 on health protection for 

all citizens EU policies, inter alia on age discrimination and demographic change Health 21 – health 
for all in the 21st century and the Strategy to prevent and control non-communicable diseases in the 
WHO European region; 

• The WHO Active Ageing Policy Framework; and 
• The United Nations Madrid International Plan of Action on Ageing. 
 
A particular model for the co-ordination of policy through a process of policy exchanges and mutual 
learning was adopted in March 2000 at the European Council in Lisbon. Known as the ‘Open Method of 
Coordination’ (OMC), the model has been used since 2006 in the area of long term care. The efficiency of 
the service will be evaluated in 2010, as the European Commission intends to extend this voluntary tool 
to other social and health topics, such as nutrition, alcohol and the achievement of the objectives of the 
health strategy (EPHA, 2007). 
 
It is clear that countries in the PROCARE study are experiencing common pressures which are exposing 
similar structural difficulties. What is also clear is that there is a search for solutions to overcome these 
problems. While 'integration' forms an important part of the policy rhetoric in all European countries part 
of the PROCARE programme, it remains possible to identify a number of different approaches. Since the 
fragmentation of delivery into competing health and social care organisations is one characteristic of all 
the countries, it seems self-evident that structural change - i.e. the creation of single agencies providing 
both health and social care - is definitely one possible solution. Indeed, some commentators see the 
creation of integrated care trusts as the way forward. However, given the time and energy absorbed by 
these reforms, an alternative approach is to focus on the activities of caring by encouraging the 
development of interprofessional care teams. Both organisational restructuring and the integration of 
care activities by interdisciplinary teams are a means to an end, namely the development of integrated 
care. It is possible to recognise a third approach, which focuses directly on the provision of seamless or 
continuous care. This sort of person-centred approach is typified in the Skaevinge 24-hour health and 
care scheme in Denmark. Therefore, once the conceptual and developmental issues and the broad 
similarities across some European countries have been identified, the next step is to examine the effects 
of integration projects in different structural arrangements. This is achieved locally through audit and 
user involvement and by independent research such as the PROCARE project. The next phase of this 
project is to conduct an evaluation of innovative integrated services in each partner country to identify 
best practice, and thus provide useful insights for health and social care agencies grappling with the 
same service challenges. (Billings et al, 2004) 
 

 

9.4.6. Future developments 
 
The improvements in standard of living, the availability of healthcare intervention and innovations in 
medical care over the past 50 years have led to a steep increase in life expectancy for both men and 
women throughout Western Europe. However, this increase in life expectancy has also led to an 
increasing number of older people living with some physical or cognitive impairment as a result of the 
ageing process or due to a chronic illness (Mukaetova-Ladinska, 2006). Such physical or cognitive 
difficulties may interfere with the person’s ability to live in his/her own home independently and as such, 
may require home care or - in a more severe case - may lead to moving into residential care homes.  
 
This has economic as well as quality of life related consequences not only for the older person affected 
but also for his/her family. For example, the financial cost of placing people with dementia into residential 
care amounted to over 66% of the total budget for dementia (Gray et al, 1993). Although clearly some 
people with a chronic condition such as dementia need residential or nursing home care, some people 
with milder symptoms may be able to remain at home with appropriate aid and support for helping them 
to live independently. With a move in some European countries such as the UK, towards an emphasis of 
independence and choice for older people and those with chronic conditions (UK DoH, 2005), the 
development of policies and programmes that allow older people to remain independently at home 
appears essential. 
 
Top priorities / key areas for a European action plan: 
 
• Treat the older population as a diverse and growing group with individual rather than homogenous 

needs who can make a positive contribution in Europe 
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• Focus on quality of life initiatives that support healthy lifestyles and healthy ageing (determinants of 
health ageing, minimizing the impact of chronic illness, social supports etc..) 

• Plan integrated systems across all sectors (health, environment, social, financial etc…) for the 
changing population shift (more older people, less young to middle-age, stable child / teen numbers) 
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9.4.8. Acronyms 
 
AD  Alzheimer’s Disease 
AIDS  Acquired immunodeficiency syndrome  
CHD  Coronary Heart Disease 
DoH Department of Health (UK) 
EU  European Union 
HIV Human immunodeficiency virus infections 
ICT  Information and Communications Technology 
MERI Mapping existing research and identifying 

knowledge gaps concerning the situation of older 
women in Europe 

NGO Non-governmental organisation 
OMC  Open Method of Coordinating 
PROCARE  Providing Integrated Health and Social Care for 

Older Persons 
SENECA Survey Europe on Nutrition in the Elderly 
STI Sexually transmitted infection 
TB Tuberculosis 
UK United Kingdom 
UNAIDS  The Joint United Nation Programme on HIV/AIDS 
WHO  World Health Organization. 
  

 
9.5. Special gender-related issues 

 
 

 
9.5.1. Introduction 
 
“Gender” refers to the social construction of what it means to be a man or a woman. In contrast to “sex” 
which refers to biological and physiological differences between men and women, “gender” describes 
roles, responsibilities, activities and norms about acceptable behaviour for women and men in a specific 
culture, all of which may undergo changes in a given context. 
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Differences in prevalence / incidence, natural history, diagnosis, and treatment of disease between men 
and women have been frequently documented. Women differ greatly from men in how their bodies are 
affected by major diseases (Denton, 2004; Iredale, 2007); e.g. risk factors, symptoms and treatment of 
cardiovascular diseases vary between the genders. Differences in health behaviour (e.g. tobacco use), 
risk taking, and medical care utilisation are major components contributing to gender differences in 
health and longevity. Interactions between the social environment, genes and biology are responsible for 
the observed differences in longevity, health and human development between men and women. 
Exploration of gene-environment interactions is fundamental to the understanding of gender-specific 
health. 
 
In general, women experience greater morbidity than men although women’s life expectancy is higher. 
As the proportion of women in the population increases through lifetime, women are at a higher risk for 
experiencing age-related morbidity and are less likely to rely on assistance from a spousal partner (Wang 
et al 2004). The female adult mortality rate is lower than the male adult mortality rate in almost all 
countries in the world. The expected number of years to be lived by a female newborn is at least 80 in 
most Western European countries and 75 for males. In Eastern Europe and Romania, this figure may be 
up to five years less than the European average for females, while in Latvia it is ten years less than the 
average for males (WHO HFA-DB, 2006). In older ages, women have clear survival advantages compared 
to men (UN, 2005). Much of women’s health risk is associated not only to biological differences between 
men and women and to the reproductive role women have, but also to gender inequality in social, 
educational, cultural and economic status. In addition, women have lower access to healthcare and 
encounter high risk sexual intercourse and violence more often than men 
 
 As a movement, men’s health is only beginning to gain momentum. Western societies typically ignore 
the economic and political significance of the processes of socialisation that prepare men to fight in wars 
or to work in hazardous industries. Little regard is collectively given to the contribution of these factors to 
the ill-health of men. Research into men’s health is lacking but it is important in order to generate a more 
comprehensive and less naïve understanding of what engenders or endangers the health of men and of 
those with whom they live and work. 
 
A reduction has been seen in cardiovascular disease mortality – primarily through medical advancement, 
and influenced heavily by a decline in smoking in the last quarter of the twentieth century. Smoking has 
been identified as a primary determinant of the convergence in mortality differentials between men and 
women in industrialised countries. As women begin to smoke later than men and are slower to quit 
smoking, women’s smoking rates continue to rise in some European countries (Czech Republic, Hungary, 
Portugal and Slovenia). As a result, the gap between men’s and women’s life expectancy is low by 

historical standards (Cutler et al, 2005) 
 
Psychosocial determinants of health are generally more important for women, while behavioural 
determinants are more important for men. Higher rates of accidents (traffic accidents, work-related 
accidents) and violence-related mortality in men seem to be due to differences in gender norms about 
risk-taking and social protection. The described gender differences contribute to inequalities in health 
between men and women.  
 
Loosening of social norms about women’s work outside of the home in European countries is related to 
increases in psychosocial stress and poor health in women, who have to balance responsibilities at home 
and at work (Lorber, 2005). For what concerns women’s health, it is essential to consider a lifespan and 
multiple role perspective. 
 
Gender-specific health is multi-determined and includes many modifiable factors which need to be 
identified and considered in appropriate interventions. 
 
There is still a lack of data on gender differences in health and changing gender relations which have 
profound influence on patterns of health and disease (Walter, 2004). 
 
The significant differences in the way men and women are diagnosed and treated within the various 
healthcare systems in Europe stem from both biological factors and disease prevalence. An increasing 
body of evidence suggests that women do not receive as effective treatment or health information as 
men and that women may respond differently to the treatment they receive. Most research and clinical 
trials are made on men, with results extrapolated to women. Research on the types of treatment that are 
best for women remains limited. Furthermore, women and young girls are disproportionately represented 
among the most vulnerable population groups. 
 
Economic inequalities mean that in many countries women have difficulty in acquiring the basic 
necessities for a healthy life. The overwhelming majority of single parents are women, and women with 
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children have lower employment rates than those without. Women can be debilitated by unshared 
domestic work, especially when combined with inadequate resources.  
 
Biologically, women are more susceptible to several medical conditions. More gender disaggregated 
research is needed to establish the differential life experiences of men and women during the lifespan. 
 

 

9.5.2. Data sources 
 

 
Sources for this report are predominantly taken from work produced by the World Health Organization 
(WHO) and NGOs working in specific health fields, supported by excerpts taken from academic reports 
and articles. Much of the reporting done by WHO is based on quantitative information. The majority of 
the academic articles report work done on a smaller regional scale in specific areas of condition or 
disease. While most of these studies are quantitative also, the nature of their subject content means that 
they serve to supply qualitative back-up to some of the more statistical information: nutrition and 
lifestyles of the elderly, for example, or constructs of masculinities and femininities in schools. Specific 
gender-disaggregated information is still difficult to obtain. Of what there is, the focus tends to be on the 
female condition, since women have to date been in a more vulnerable socio-economic position. But 
males can be victims too, and more work is needed to explain the differing male and female health 
experience 
Basic principles of epidemiology can measure the status of health within populations, but fail to provide 
clear information on the influence over the years of the wider health determinants and inequalities in 
health (Bonté, 2004). Exemplars of data collection which reflect inequalities in health are the Euro-REVES 
(International Network on Health Expectancy and the Disability Process project) and ECHI (the European 
Community Public Health Indicators). Euro-REVES was set up to provide comparable health indicators 
that would address inequalities in the health of European populations. These indicators can 
simultaneously assess the evolution of mortality, morbidity and disability and thus determine the 
likelihood of questions such as whether we are exchanging longer life for poorer health (Robine et al, 
2004). ECHI build on the work and activities of previous programmes from the public health framework 
(Cancer, HIV/AIDS, Drugs, health promotion, Health Monitoring, Pollution related Prevention Programme, 
Rare Diseases and Injuries and Accidents). 
See also section 9.2 for additional data sources.   

 
The UK Department of Health has commissioned research into the different ways man and women access 
health services. The Report , due to be published in 2008, is intended to: 
− Enhance understanding of gender differences in the use of health and social care services; 
− Provide an evidence base to help determine key gender health priorities ; 
− Inform the development of gender sensitive policy; 
− Provide a basis for actions to address gender inequalities in health outcomes. 
 

 

9.5.3. Data description and analysis 

 
Health inequalities 

 
Lifestyle, as well as familial predisposition, can influence the risk of contracting diseases such as cancers. 
Restricted lifestyles, with less advantageous work conditions, lower education and other stresses that 
affect lifestyle choices and access to screening and treatment, may adversely influence health risk 
behaviours.  
 
Figure 9.5.1. Percentage of deaths in the 15-44 age group compared to total deaths for men and 
women for selected EUGLOREH countries 
 
Economic inequalities mean that in many countries women have difficulty in acquiring the basic 
necessities for a healthy life. It is notable that women with children have lower employment rates than 
those without (European Commission, 2006).  
 
Figure 9.5.2. Unemployed persons as a percentage of the labour force, 2003 
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In most countries, the overwhelming majority (80% or over) of single parents are women (Council of 
Europe: OECD). Women also appear more affected by the tension of combining participation in the labour 
market with private responsibilities. This manifests itself as back pain (30%), stress (28%), muscular 
pains in the arms or legs (17%), skin diseases, infectious diseases, asthma and allergies (European 
Commission, 2003). By contrast, males suffer more from accidents, back pain and hearing loss (EU 
Agency for Health & Safety at Work, 2004). Unshared domestic work can be exhausting and debilitating, 
especially when combined with inadequate resources and/or pregnancy. Mental health can be damaged 
when the work is given little recognition and is carried out in isolation (Doyal, 1998).  
 
Table 9.5.1. Sex differences in the prevalence of mental disorders across the life-cycle      
Source: WHO (2004) 
 
Life-cycle stage Mental disorder Male: female difference 

Pervasive developmental disorder Males > > Females 

Attention deficient hyperactivity disorder 
(ADHD) 

Males > > Females 

Conduct disorders Males > > Females 

Childhood 

Learning disability Males > > Females 

Depression Females > > Males 

Deliberate self-harm Females >    Males 

Eating disorders Females > > Males 

Adolescence 

Substance abuse Males > > Females 

Depression and anxiety Females >    Males 

Schizophrenia Males   =  Females 

Bipolar disorder Males   =  Females 

Adulthood 

Substance abuse Males > > Females 

Dementias Females >    Males 

Depression Females >    Males 

Old agea 

Psychoses Females > > Males 

>    prevalence is approximately two- to threefold greater; 

>>  greater than a threefold difference in prevalence 

a    The difference in old age is likely to be due to the greater longevity of women  

 
 
Table 9.5.2. Prevalence of depression in European epidemiological studies 
 
Table 9.5.3. Suicide Rates 
 
Gender differences are apparent in the patterns of help sought for psychological disorder. Women are 
more likely to seek help from their primary care physician and disclose mental health problems to 
him/her. Men are more likely to seek specialist mental healthcare, and are the main users of inpatient 
care. Gender bias can also occur in the treatment of psychological disorders. Doctors are more likely to 
diagnose depression in women compared to men, even when they have similar scores on standardised 
measures of depression, or present identical symptoms. There may also be differences in access to 
specific treatments such as psychotherapy or anti-depressants, and in the response to treatments and 
their outcomes. Female gender is a significant predictor of being prescribed mood altering psychotropic 
drugs. The disability associated to mental illness falls most heavily on those who experience three or 

more co-morbid disorders; this occurs mainly with women (Austbury et al, 2002; Hällström et al, 2001). 
 
Biological factors in the way women develop can put them at social disadvantage and thereby influence 
health. Girls who reached menarche by the age of 11 are more likely to say they are too fat than girls 
who mature later. Thus, these girls are more likely to engage in dieting/weight control behaviour and can 
also be more prone to risk behaviours, e.g. as they are perceived as older and more mature than other 
girls of the same age, they may begin to socialise with older peers. Consequently, they may come under 
more social pressure to indulge in risk behaviours. Being younger, they may also be more malleable in 
conforming to the ideas of peers (WHO/HBSC, 2004). 
 
Education 
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Numerous studies demonstrate that life expectancy and ‘positive health experiences’ increase for those 
with higher levels of education.. The prevalence of ill-health is seen to increase steadily with decreasing 
educational level (EP/EIWH, 2007).  
 
 
Individuals of either gender with low levels of education are more likely to suffer chronic from health 
problems and resulting disability than the more educated. Studies have shown that children of mothers 
educated only to primary school level have a higher risk of health problems than children of more 
educated mothers (European Commission, 2003). Education is also significantly associated to health risk 
behaviours: the more advanced the smoking epidemic curve in a country, the more smoking is 
concentrated among the least educated of that country.  
 
Poor education, poverty, bad lifestyle choices and bad working conditions can negatively affect functional 
capacity in later life. Some countries have noted that people with poor functional ability are more likely to 
become institutionalised, which in itself can lead to dependence. In most countries, older people have a 
lower average standard of education than that of younger people. This lack of education will influence the 
income, social role, expectations and the aspirations a person has during his/her life (WHO, 1999). 
 
In the EU25, more women than men aged 20 to 24 had completed at least upper secondary education in 
2005: 80% of women compared to 75% of men. Only in the Czech Republic and the United Kingdom the 
proportions are similar (Eurostat, 2006). 
 
Table 9.5.4. Percentage of 25-64 year old females with at least upper secondary education (2003) 
 
Poverty in old age 
 
Although reduced, poverty amongst the elderly in Europe has not been eliminated. The United Kingdom 
continues to show relatively high poverty rates; Finland and Sweden now register in the lower scale of 
overall elder poverty levels. Poverty rates rise with both age and changes in living arrangements. The 
rate of poverty directly affects a greater number of women 75 years old or older who are living alone 
compared to men. Poverty is highest amongst the divorced, widowed and never-married. (Smeeding and 
Sandström, 2005). 
 
Pensions: The elderly invariably receive lower average incomes than the non-elderly, though there are 
large variations across countries. Pensions represent the main source of an older person’s income. An 
adequate standard of living for an older person can be measured by the inequality reduction potential of 
old age pensions rather than their generosity (Heinrich, 2000). While the life quality of all older people 
may be affected by lower income, women are particularly affected due to their biological potential to live 
longer than men. 
 
Carers: In the UK, nearly one in four women in their 50s are likely to be providing care (Age Concern, 
2007a), although statistics show that over the age of 65, unpaid care is more likely to be provided by 
men (UK National Statistics On-line, 2007). (See Figure 9.5.3) Carers can often be penalised financially 
by employers’ inflexibility and rigid state pension rules if taking time out of work to care for sick, older 
and disabled partners, relatives and friends (Age Concern, 2007b).  
 
Figure 9.5.3. Percentage of people in households providing unpaid care in England and Wales, by sex 
and age, April 2001 
 
Violence 
  
Violence episodes take place every day, although precise national and international statistics are lacking. 
Violence can take the form of physical, sexual or psychological abuse. Violence against women is 
perpetrated for reasons connected with discriminatory cultural policies, practices which deny gender 
equality, or which tolerate this form of violence (Council of Europe, 2004). Domestic violence does not 
distinguish between geographical boundaries, age or race, and occurs in every kind of family relationship 
and in every social milieu. Estimates on violence against women, published by various sources, are 
reported in Table 9.5.5. 
  
Table 9.5.5. Violence against women  
 
 

  
A. information of Sexual Violence in various Countries 

Francea • 25,000 raped per year 
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Irelanda (2002 study) • 20.4% of women have reported a sexual assault as adults 
• 6.4% reported rape as adults 

Latviab (1998 study) • 5.2% women reported being sexually assaulted in last 5  years 
Lithuania • 26.5% of women reported sexual abuse by a stranger after age 16 

• 18.2% of women reported sexual abuse by a stranger after age 16 
Hungaryb (1999 data) • 2.2% of women over 16 reported being raped 

• 9.4% reported almost being raped 
• 7.4% raped by their partner 

United Kingdom 
(England & Wales)b (2000 
data) 

• 4.9% of women have reported rape or sexual assault on at least one 
occasion since the age of 16 

 a European Women’s Lobby, 2001 
b London Metropolitan University, 2003    

 
 

B. Information of domestic violence in various Countries 
Spaina,b • 1.88 million women assaulted – only 43,000 reported it to the police 

• One woman every 5 days killed by her partner 
Lithuaniac • 42.4% of all married/cohabiting women  victims of physical/sexual 

violence by present partner 
• 10.6% women reported most serious incident to police 

Hungaryd • 13% in/have been in a relationship reported being beaten by 
husband/partner 

• 18% afraid of being beaten by partner 
• 22% said partner had threatened to beat them 

Netherlandse • 21% of all women aged between 20 and 60 reported an act of physical 
abuse 

• 11% reported an act of severe physical assault 
Polandf,g • 60% of divorced women reported being hit at least once by their ex-

husbands 
• an additional 25% reported repeated violence 
• 58.31% of cases police called to at home concerned women being 

attacked by intimate members of the family 
United 
Kingdomb,f 

• 25% women had been punched or slapped by partner or ex-partner in 
their lifetime 

• Approximately 2 women per week killed by their partners 
a Women’s Institute of Spain, 2002; b Joni Sager, 2003; c Women’s issues Information Centre, 
“Women in Lithuania” Vilnius, 1999; d TARKI Research Institute national survey, 1999; e WHO 
2002; f UNICEF 2000; g Police data 2002. 

 
 
 
Most reported intimate partner violence is perpetrated by men towards women. However, violence is also 
committed by women towards men, and within same sex relationships. One in 4 women and 1 in 6 men 
will experience domestic violence over their lifetimes (Council of Europe, 2002). In England and Wales in 
the year preceding interview, there were an estimated 12.9 million incidents of domestic violence acts 
against women, and 2.5 million against men (Women’s Aid, 2004). 
  
The cost of domestic violence to the health services appears to be high. Victims are found to have more 
operative surgery, more doctor visits, hospital stays, visits to pharmacies and mental health consultations 
over their lifetime than the non-victimised. Wider costs include those to judicial systems, refuge 
provision, lost earnings and emotional costs to the victim. In England & Wales in 2004, the cost of 
intimate partner violence was estimated at £5.7 billion (Euro 8.4 billion), with an extra £17 billion (Euro 
25 billion) for emotional costs to the victim (WHO, 2007). In Finland, it has been established that one act 
of violence in a family may cost society 185 000 Finnish marks (about Euro 30 000). In comparison, 
treatment for the perpetrator costs as little as Euro 1 000 (FIDH, 2006). 
  
There is wide variation in the legislative means used to address intimate partner violence. Several 
Member States, normally regarded as advanced (e.g. Holland), have no specific legislation on domestic 
violence, while others have legislation which is underused. In Greece, marital rape does not expressly 
constitute an offence; in Italy it is considered a crime (though the law is rarely applied). In France, 
marital rape is recognised as an offence and therefore punished. In some countries (e.g. Portugal), laws 
were adopted under international pressure rather than through increased awareness of the issues, and 
there are no means for implementing the law (FIDH, 2006). 
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Alcohol misuse 
 
Alcohol related problems represent about 9% of the disease burden in Europe, perhaps as high as 10.7% 
in Eastern Europe. Men are generally heavier drinkers than women; women may be at a higher risk due 
to lower body weight and their different metabolisms as related to alcohol dehydrogenase activity. A 
recent study has shown that in the UK young females are most likely to drink at or above ‘high risk levels 
(WHO/GENACIS, 2005). Levels of consumption or genetic difference alone do not explain cross-cultural 
variation in behaviour when people drink. Drinking behaviour is related to cultural beliefs about alcohol, 
expectancies regarding the effects of alcohol and social norms regarding drunken comportment. This is 
not to detract from the fact that alcohol exacerbates financial difficulties, childcare problems, infidelity or 
other family stressors, and creates tension and conflict between partners (WHO, 2007). Socio-economic 
grouping is a significant factor in the causes of mortality associated with alcohol (European Commission, 
2002).  
 
Fourteen per cent of men and 4 per cent of women report lifetime experience of alcohol misuse or 
dependence. Some 42 million Europeans experience alcohol problems at some time in their lives and it is 
estimated that there are 84 million people in Europe either suffering from alcohol problems or afflicted by 
another one's drinking. One third of problem drinkers receiving treatment cite marital conflict as one of 
the main problems caused by drinking. There is much evidence to show that there is a correlation 
between domestic violence and alcohol. High proportions of perpetrators of domestic violence are either 
problem drinkers or under the influence of alcohol at the time of the assault. Equally, high proportions of 
victims of violence are also under the influence of alcohol at the time of the assault (EUROCARE, 1998). 
Socio-economic grouping is a significant factor in the causes of mortality associated with alcohol 
(European Commission, 2002). More complete and reliable information is needed on the contribution of 
alcohol to divorce, family break-up, child neglect and abuse. 
 
Risk factors for breast cancer in women may include regular use of alcohol (especially if combined with 
hormone replacement therapy (Beral, 2003), and higher body mass index (BMI) in early adulthood 
(Michels, 2006) 
 
In adolescence, the number of girls who drink alcohol weekly rises sharply between 11 and 15 years of 
age. A survey among 15-16 year-olds found that 26% of boys and 22% of girls in Sweden had been 
drunk at the age of 13 or earlier. In Greece the rate was 11% and 6% respectively (Jernigan, 2001). 
 
Table 9.5.6 below illustrates drinking patterns for men and women in selected EU countries. While a high 
percentage of Italian and French women drink every day, the highest percentage of female binge drinkers 
are in the UK and Ireland. 
 
Table 9.5.6. Drinking patterns among men and women in selected European countries 
 
Figure 9.5.4. Girls who drink any alcoholic drink weekly (%) 
 
Tobacco smoking 
 
Women are more likely than men to take up smoking as a means of weight control, and to continue 
smoking, rather than risk putting on weight. Moreover, many women smoke in order to relax and relieve 
stress. Australian research has suggested that women smoke more in situations of difficulty and negative 
emotion and are more likely to begin smoking again while feeling sad or depressed.  
 
In 2002, the rates of regular daily smokers were slightly higher in the ten Accession Countries than EU-
15 (32% vs 29%) with the highest prevalence in the Netherlands (33.5 per 100 000) and Latvia (33.2) 
(WHO, 2002a). Overall, rates appear to have been on a slight decrease since accession, though data to 
support this statement are patchy. A marginal increase was seen in Belgium, Estonia, Ireland and Italy. 
The highest prevalence in 2004 was in Poland (32.0) and the Netherlands (30.8 per 100.000). (WHO 
HFA-DB, 2006). Across the EU, more men are seen to smoke than women, with the only exception being 
Sweden (EUROSTAT, 2007) with correspondingly higher levels of smoking related health problems.  
 
Table 9.5.7. Percentage of Female Adults Smoking in 1985 and 2002-2003 
 
The issues around quitting smoking are complex. Evaluations need to take account of variables such as 
socio-economic status and educational level as well as gender roles and expectations. There is evidence 
to suggest that pharmacologically-based aids to cessation are not equally effective for both sexes 
(Borland, 1990), though this may be influenced by social experience and available support. 
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There are some important gender differences in smoking behaviour. About nine out of 10 tobacco users 
start before they are 18 years old. Smoking is driven predominantly by psychosocial reasons such as 
wanting to look older, needing to relax, feeling rebellious, or even as a result of boredom. Girls especially 
are attracted by the idea that it might control weight gain. It has been noticed that children who smoke 
frequently have low self esteem, impaired psychological wellbeing,

 
or are poor achievers at school, and 

tend not to be succeeding
 
according to their own or society's terms (Jarvis, 2004). While boys are more 

likely to start smoking earlier than girls, smoking rates for girls are overtaking those for boys in many 
northern and western European countries. 
 
Women who continue to smoke, and those who fail at attempts to stop smoking, tend to have lower 
education and employment levels than women who quit smoking. They smoke a higher number of 
cigarettes per day and tend, therefore, to be more addicted to cigarettes. They have less social support 
to stop smoking, are less confident in resisting temptations to smoke, and are thus cognitively less ready 
to stop smoking (CDC, 2001). There is some evidence that pharmacologically-based aids to cessation are 
not equally effective for both sexes (Borland, 1990), but this may be due to social experience and 
available support rather than the treatment per se. Women are more likely to participate in cessation 
programmes but rarely show better results than for men. Extraordinary circumstances of poverty, 
violence, severe depression, chronic stress, oppressive racial or sexual discrimination and other 
immobilising forces preclude cessation (Christen et al, 1998). 
 
The WHO/HBSC report Health Behaviour in School-aged Children recommends gender-specific 
intervention programmes to control adolescent smoking, in particular for adolescent girls, as their 
smoking behaviour may influence future health. The interaction between smoking and oral contraceptives 

is thought to increase the risk of cardiovascular disease and affect reproductive health. Smoking in 
young women may therefore have a significant impact on the developmental and growth environment of 
the next generation (WHO/HBSC, 2004). 

 
Nutrition 
 
A Eurobarometer survey has found that in 11 out of 15 Member States the weight of citizens has 
increased, with the most striking increases in Luxembourg (2.7 kg), Denmark (1.7 kg) and Ireland (1.6 
kg) (Eurobarometer, 2006). In April 2007 the European Commission launched their Strategy for Europe 
on Nutrition, Overweight and Obesity related health issues. 
 
Current EU environments favour obesity. There is an abundance of food in Europe that, while energy-
rich, is often poor in nutrients. Food portion sizes are growing, though people with sedentary lifestyles 
actually need less energy. Social and economic pressures can mean that both work and leisure hours 
offer decreasing opportunities for physical activity. There are distinct differences in the northern and 
southern (Mediterranean) food cultures. Nevertheless, it has been seen that across all Member States it 
is the least educated who consume fewer fresh vegetables, and are on average shorter and more obese 
than the most educated, though the dimension of these differences can vary between men and women 
and in accordance with the drinking and diet culture (European Commission, 2003).  
 
It is more commonly women who provide food, health and care to their families. They choose which foods 
to purchase and decide which way they will feed the family. Men attach less importance to health when 
selecting their diet compared to women, but the pressures affecting their different lifestyle choices have 
not yet been fully understood.  
 
Figure 9.5.5. Adults (15+) selecting ‘trying to eat healthily’ as an important influence on food choice, 
divided per sex and age, 1996 (%) 
 
Women’s personal food choices, however, may have a shortage of nutrients. Poor nutrition in females can 
reduce learning and employment potential (Hammarström and Janlert, 2005) and increase reproductive 
and health risks. In addition, women’s reduced economic and empowerment opportunities may have an 
impact on patterns of behaviour and access to resources, leading ultimately to poorer health in older age. 
Poverty can increase with age, and leave some elderly women and men at risk of vitamin or mineral 
deficiency (Volkert, 2005). 
 
Physical activity 
 
Levels of physical activity vary across the member states of EU-15, but in general southern countries of 
the EU-15 have lower levels of physical activity than northern and western countries. Physical inactivity is 
defined as less than 2.5 hours per week of moderate exercise or 1 hour per week of vigorous exercise. 
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The World Health Report 2002 estimates that over 3% of all disease burden, over 20% of CHD, and 10% 
of stroke in developed countries is caused by physical inactivity. 
  
The data on the levels of physical inactivity across Europe are poor. There have been only two 
multinational surveys, both of which were carried out only in member states of the EU-15. The most 
recent was the 2002 Eurobarometer survey on physical activity, which asked a series of questions on the 
frequency and duration of vigorous activity, moderate activity and walking. The results of the survey are 
regarded as difficult to interpret. However, it is clear that the proportion of adults who regularly 
undertake physical activity is low. In 2002, over 40% of adults in EU-15 countries reported no moderate 
level physical activity in the past week, 17% no episodes of walking for 10 minutes or more, while 49% 
spent in excess of 4.5 hours each day sitting. Only 15% reported daily moderate level physical activity. 
Investigations into work-related physical activity showed that 49% of the EU population get little or no 
physical activity at work.  
 
Table 9.5.8. Days of vigorous physical activity in the last 7 days per gender 
 
Table 9.5.9. Time spent on vigorous physical activity in the last 7 days per gender 
 
Current evidence suggests that the immediate social environment of children and youth - including 
parents, peers and teachers - has an influence on their physical activity habits. The impact of social 
modelling appears to be more significant for girls. The absence of active role models may negatively 
influence girls’ long-term decision to participate in physical activity and sport (New South Wales 
Department of Education and Training, 2007). 
 
Girls are less active than boys across all countries and regions and all age groups and the gender gap 
increases with age. Reduced physical activity may stem from cultural factors or learned behaviour. Clear 
activity preferences are apparent from the time of puberty (Bedward and Williams, 2000). It has been 
observed that while boys tend to use most of the playground space for active games, girls tend to prefer 
natural areas over manufactured equipment (Brodin and Lindstrand, 2006: Lindholm, 1995). Access to 
school sports facilities may be unequal, and resourcing of extracurricular activities can have a male-sport 
bias. Activities are often targeted at elite performers and not at students wanting to participate in non-
competitive or non-traditional activities. To demonstrate their masculinity, many boys want to be seen as 
assertive, if not aggressive. Some girls demonstrate femininity by being passive and submissive. Young 
people need guidance in discovering how dominant masculinities and femininities can limit the way they 
see themselves as male and female (Paechter, 2003). 
 
Feelings of dissatisfaction with body shape, low self-esteem and lack of confidence cause anxiety and lack 
of interest and are a major deterrent to girls’ and some boys’ participation in physical activity and sport. 
The display of the body has the potential to embarrass the individual (Probyn, 2000). 

 
Caring duties 
 
Women continue to meet the majority of society’s caring needs. Among those who were employed, 
women working in the public sector were more likely than those in the private sector to be carers. 
Women who had worked in a caring profession were more likely to become unpaid carers (Rowntree, 
Foundation, 2006). In Germany it is calculated that 80% of carers are women (Schneekloth and Müller, 
2000). Due to the higher life expectancy of women and their lower average age at marriage, older men in 
need of care are more likely to be cared for by their spouses than vice versa (Stiehr, 2004). In addition, 
family members – disproportionately daughters and daughters-in-law – are an important source of 
support and care for older women all over Europe (EIWH, 2006). 
 
Reviews of caring responsibilities conducted in North America reveal diversity in the type of duties women 
and men carers engage in, and in the differential effect these duties have on their lives (Women’s Health 
Council 2005: Navaie-Waliser, Spriggs and Feldman, 2000; Morris, 2001; Armstrong and Kits, 2004). 
More women than men provide demanding and intensive forms of daily caring: bathing and dressing, 
care with incontinence and walking, dressing changes, assistance with medical equipment and the 
administration of multiple prescription medication. Women also more often have responsibility for more 
than one care recipient than men. Men are more likely to concentrate on care management or household 
maintenance, shopping or transportation, and are more likely than women to get formal help. Women are 
more likely to provide daily, inflexible care, while men provide care that can be more easily planned and 
organised around paid work.  
 
A study conducted in 2001 by the Joseph Rowntree Foundation in Britain found that care giving was 
associated with disadvantage. The proportion of the population providing unpaid care was higher in 
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deprived areas and areas with higher levels of poor health. Carers were also relatively disadvantaged and 
more likely than others of the same age to be in poor health themselves. Caregivers were less likely than 
others of the same age to be employed (Rowntree Foundation, 2006). 
 
Workforce and Family Responsibilities 

 
The inactivity rate of women aged between 25 and 54 was 23.6% in 2006 in the EU27, compared to 
8.1% for men. This period is the main working age, and also the age when families are founded and 
children are raised. The main single reason for prime-aged women to be outside the labour force is 
therefore family responsibilities. Among prime-aged women, the percentage inactive due to family 
responsibilities varied greatly between Member States: the United Kingdom (1.9%) had the lowest 
percentage, followed by Sweden (2.1%) and Denmark (2.3%). At the other end of the scale, Malta 
(45.9%), followed by Ireland (23.1%) and Luxembourg (21.7%) had the highest rates. Education and 
retirement explain the higher inactivity rates observed at either end of the age scale.  
(Eurostat, 2007) 
 
In the Member States for which data is available, the total number of hours spent in gainful work/study 
and domestic work is generally higher for women than for men: over an hour more in Italy, Slovenia, 
Estonia, Lithuania, Spain and Hungary. Women work the longest hours in Lithuania and Slovenia (around 
8 hours a day) and the least in Germany and Belgium (around 6h:30 a day). In the United Kingdom and 
Sweden the number of hours are almost equal, perhaps reflecting the statistics on the number of prime 
aged women in the workforce. Women spend more time than men on domestic work, while the reverse is 
true for gainful work and study. 

 
In the Member States for which data is available, women have less free time than men. The difference 
ranged from 20 minutes in Sweden to 1h:05 in Slovenia. Women have the most free time in Finland 
(5h:30) and Germany (5h:24), and the least in Lithuania (3h:49). The main domestic tasks carried out 
by women are food preparation and cleaning and other upkeep. In general, men tend to spend a higher 
proportion of time on gardening, shopping and services, construction and repairs. Women and men spend 
almost equal amounts of time on eating meals and personal care, ranging from 2 to 3 hours a day 
depending on the Member State (Eurostat, 2006). 

 
Patients 
 
With increasing life expectancies, chronic disease prevalence and incidence, and a changing demographic 
and economic profile, individuals with disabling health conditions are likely to spend a longer period of 
time needing managed care. EURODEM research found that people with dementia are over 30 times more 
likely to die in an institution than people who do not have dementia. This has serious implications for 
healthcare systems, as it is currently estimated that European countries need to provide one year of 
dementia care per person over the age of 65. Characteristics associated to increased chances of moving 
into institutional care included older age, being unmarried, poorer health, being a tenant rather than an 
owner occupier and, among women, having no children (Joseph Rowntree Foundation, 2006).  
 
Gender differences have been observed in care receiving, with women receiving fewer hours of care than 
men (Morris, 2004). There is an implicit presumption that women are better able to look after 
themselves, leading to the needs of women being unmet. On average, 10% of EU women report having 
had one or more (non-birth) hospitalisations in the past year, with a total of about 10 days of stay. Older 
women are about twice as likely as younger women to have been hospitalised, and tend to stay longer 
(See: http://ec.europa.eu/health/index_en.htm). 
 

 

9.5.4. Control tools and policies 
 
Table 9.5.10. European Parliament Reports which Impact on Gender Issues 
 

• The future of the Lisbon Strategy from the point of view of the gender perspective.
Reference A6-0402/2005 : 04/08/2006  

• Open Method of Coordination: Member States’ co-ordinatination of policies on health and 
long term care, social inclusion and pensions 

• FP7 Public Health Framework Programme and PROGRESS 
• Proposed Mental Health Strategy: Promoting the mental health of the population. 
Towards a strategy on mental health for the EU 
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• Gender discrimination in health systems.  
      Reference A6-0250/2005 : 06/08/2006 
• Women and poverty in the European Union.  
      Reference A6-0273/2005 : 06/08/2006 
• Equality between women and men in the European Union.  
      Reference A6-0401/2005 : 04/08/2006   
• A Community programme for employment and social solidarity PROGRESS.  
      Reference A6-0199/2005 : 14/09/2006 
• Promoting health and safety at the workplace.  
      Reference A6-0029/2005 : 10/08/2006 
• The social situation in the European Union.  
      Reference A6-0035/2005 : 10/08/2006 
• Science and technology, the key to Europe's future - Guidelines for future European 
Union policy to support research.  
      Reference A6-0046/2005 :10/08/2006  
• Social Policy Agenda for the period 2006-2010.  
      Reference A6-0142/2005: 08/08/2006  
• Implementation of the principle of equal opportunities and equal treatment of men and 
women in matters of employment and occupation. 
      Reference A6-0176/2005 : 07/08/2006 
• Community statistics on income and living conditions (EU-SILC).  
      Reference A6-0107/2005 : 09/08/2006  
• Directive on the recognition of professional qualifications.  
      Reference A6-0119/2005 : 09/08/2006 
• Employment policies of the Member States.  
      Reference A6-0149/2005 : 08/08/2006  
• The role of women in Turkey in social, economic and political life.  
      Reference A6-0175/2005 : 07/08/2006 
• Options for developing the European schools system.  
      Reference A6-0200/2005 : 07/08/2006  
• Education as the cornerstone of the Lisbon process.  
      Reference A6-0245/2005 : 06/08/2006 
• Strategies to prevent the trafficking of women and children who are vulnerable to sexual 
exploitation.  

      Reference A6-0400/2005 : 04/08/2006  
• Combating violence against women and any future actions.  
      Reference A6-0404/2005 : 04/08/2006 
• Nutrition and health claims made on foods.  
      Reference A6-0122/2006 : 01/08/2006  

 
 
International Influence on Policy 
 
The WHO Global Campaign for Violence Prevention was launched in 2002. Its goals are to raise 
international awareness about the problem of violence (including youth violence), highlight the role of 
public health in its prevention, and increase violence prevention activities globally, regionally and 
nationally. Complementary to this, the Violence Prevention Alliance provides a forum for the exchange of 
best practice information between governments and other agencies working to reduce violence.  
International policy on intimate partner violence includes the Declaration on the Elimination of Violence 
towards Women, adopted by the United Nations General Assembly in December 1993.  
 
UNIFEM, the United Nations Development Fund for Women, provides financial and technical assistance to 
programmes that promote women’s empowerment and gender equality, including those working to 
eliminate violence against women (WHO, 2007). 
 
Also relevant, for the association between alcohol use and violence, is the World Health Assembly 
resolution on Public health problems caused by harmful use of alcohol (WHA58.26[53]) of 2005, which 
recognizes the health and social consequences associated to harmful alcohol use, and requests Member 
States to develop, implement and evaluate effective strategies for reducing such harms, while calling on 
the WHO to provide support to Member States in monitoring alcohol-related harm, implementing and 
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evaluating effective strategies and programmes, and to reinforce the scientific evidence on the 
effectiveness of policies. 
 
Tackling inequalities 

 
The most effective policy for improving the rights of vulnerable people is to tackle the inequalities that 
put them at risk. Gender inequalities in health need to be addressed both as a public health issue and as 
a symptom of underlying gender inequality. The implementation of policies and programmes that 
increase access of the most vulnerable to education and information is essential (Brown, 2003). Most 
effective however, are policies that equalise status: most commonly that of women compared to that of 
men.  
 
The diversity of women and young girls’ health-influencing experiences and behaviour need to be 
reflected in data. Special attention should be given to vulnerable and marginalised groups of women to 
ensure that discrimination is recorded, and measures are taken to counter the effects of inequity. The life 
quality of carers, lone parents, migrants, refugees and those who are coping with chronic disease or long 
term disabilities are all subjects for further research. The identification and measurement of health-
damaging cultural attitudes and practices such as domestic violence have not yet been adequately 
documented (EIWH, 2006; Doyal, 1998). Abusive behaviours such as sexual violence, rape and female 
genital mutilation have a dramatic influence on physical and psychological health and need to be placed 
on the political agenda (Klinge and Bosch, 2005). Much information is available at present at local and 
regional levels. Methods must be found in which to effectively collate this information for use in planning 
and policy development at EU level. 
 
Some suggestions to this end are:  
 

• The development of appropriate conceptual frameworks for data collection; 
• The expansion and standardisation of existing indicators for health; 
• Recognition of the importance of the social construction in gender indicators; 
• To seek simple yet comprehensive methods of collection that provide comparable information 

between Member States, which follow developments over time and offers explanations for the 
existing differences; 

• To ensure these methods are ethically and culturally appropriate for the collection of data from 
women in their own environments; 

•  The promotion of effective monitoring and planning through the use of analytical tools which 
examine documents for gender balance; 

• The review and amendment of pre-2006 policy documents to include gender proofing 
methodology and classifications; 

• The modification and standardisation of Member States’ national data collection practices in the 
interests of sharing information, future planning and learning from others (EIWH 2006). 

 
 
While women’s health has gained specific attention among gender-related initiatives, some activities have 
also been dedicated to the issue of men’s health. Among national governments, Austria produced the first 
report on men’s health for the city of Vienna in 2001. A few governments have developed men’s health 
strategies (England and Wales, Ireland) while others like Denmark, Finland, Norway and Portugal are now 
clearly showing an interest at governmental level in this new field. Examples include the EU presidency 
conference on men’s health (Lisbon Nov 2007), National Screening England Chlamydia (2007) and Aortic 
Aneurism (2008), Gender Equality Duty (England and Norway). In Denmark, a number of initiatives were 
run by The National Health Board (a governmental institution) for improving the health of young men 
including physical activity for those who spend a lot of time in front of the television or gaming device, 
health information for army recruits and for young men in after-school centres, as well as for prevention 
of suicide among older men. The Finnish government has been focusing on reducing the mortality in 
young men by specifically including programmes to tackle male suicide and accidental death.  
  
 
Much of European Commission public health strategy focuses on the prevention of communicable 
diseases, health determinants (alcohol, smoking, obesity) and major disease areas such as 
cardiovascular disease, cancer, diabetes and mental health. Despite the substantial contribution tackling 
late presentation and poor health literacy in men could make to the improvement of health in these 
areas, the Community’s public health policy hasn’t so far taken men’s health issues specifically into 
consideration aside from their evaluation of prostate cancer and colorectal screening guidelines (COM 
(2003) 0230, Proposal for a Council Recommendation on cancer screening).  
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Steps to improve men’s health tend to follow similar patterns of integration into other policy areas seen 
at EU level. As men tend to present themselves later or less frequently, workplace health services are 
likely to offer strong benefits for men’s health. Both the WHO (European region) and the EU have planned 
the development of prevention programmes for high prevalence diseases among men such as lung cancer 
(WHA Resolution 60.26 Workers' Health: Global Plan of Action - 2008-2017 ). The European Men’s Health 
Forum (EMHF) and its network of not-for-profit associations have developed guidelines for policy 
development at national and European levels including national policy documents in England and Wales, 
Scotland, Ireland, Denmark or the Declaration for the health of men and boys in Europe endorsed by Key 
EU Commissioners. 

 
Gender proof research 

 
Entrenched biomedical paradigms, [non-compatible] interdisciplinary terminology and a high degree of 
theoretical abstraction have been cited as reasons for the slow response of medical science to evidence of 
gender difference. Negative attitudes to gender issues and resistance to the introduction of gender aware 
practice are renowned reasons for this intransigence (Risberg 2006). 
 
In recent years, a variety of tools have been developed which employ both socio-economic perspectives 
and methods for gender-proofing research. These tools can offer a means of identifying major biases and 
can point the way to preventive or counterbalancing solutions (Eichler et al, 2006). Using tools of this 
type, all regional, national and European level policy documents could be subjected to gender-proofing 
and Gender Equality Impact Assessment before they are issued, thereby facilitating the provision of 
disaggregated data. 

 
Top priorities / key areas for a European action plan 
 
The implementation of gender mainstreaming is a core prerequisite for any biomedical research; in 
particular, any agenda setting requires a mandatory reflection on how women and men are potentially 
affected by the ‘chain of research’, i.e. hypothesis, diagnostic tools, therapies, prevention rehabilitation 
programs and health information messages. Examples of diseases relevant to gender research are 
cardiovascular diseases - e.g. acute coronary syndrome - and mental illnesses - e.g. depression and 
schizophrenia; 
 
Gender mainstreaming 
 
Doyal (1998) observed that the mainstreaming of gender would require a shift in organisational culture 
and ways of thinking, as well as a change in the goals, structures and resource allocations of our society. 
Nearly ten years later, change still needs to occur at several levels: in agenda setting, policymaking, 
planning, implementation and evaluation. There is considerable emphasis in the EU and some Member 
States towards embedding gender equity into policy and planning. Much work remains to be done in 
others. More gender-sensitive research would support the monitoring and evaluation of gender 
awareness, where analysis of the context in which a policy will be operating would include building a 
mapping process and action plan into programme objectives. 
  
The WHO’s Millennium Development Goals (MDG) apply as much to the health goals for the countries of 
Europe as to developing countries. A shared vision, joint principles and a common framework for the 
development policies of the European Community and EU Member States recognises the central role of 
education as the foundation for all development and economic growth.  
 
Gender Equality Impact Assessment 
 
In 2001, a series of Gender Equality Impact Assessment (GIA) studies were ordered by the European 
Commission as part of the Research Framework Programme (FP5) Gender Watch System, to examine 
earlier Programmes for gender awareness. On their release in 2002, the FP6 framework texts reflected 
many of the recommendations made by the GIA studies, and consequently gender mainstreaming 
became a prime focus in policy development across the EU. 
 
Organisations such as Eurostat and WHO have been working supra-nationally to bring together common 
frameworks, and are currently developing commonly agreed and tested indicators which produce 
comparable data (De Smedt, 2004). In 2006 a EU report on gender equity asked special attention to be 
paid to statistical methodology and classifications. It called for policy monitoring to be supported by the 
collection, compilation and dissemination of timely, reliable and comparable data disaggregated per sex 
(European Commission, 2006).  
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9.5.5. Future developments 
 
“Gender” needs to be operated as a top priority strategy as it needs to be explicitly integrated into all 
“social” and “economic” development for the improvement of the health of European populations. Social 
and economic inclusion of all European populations requires that the sources and risks of all diverse 
groups are recognized. It is adamant that gender equality and the empowerment of women are 
recognized as one top health priority to try to achieve the Millennium Development Goals. 
Particularly relevant for future developments are:  

• the Council Conclusions of 16.12.2005 on the implementation in the Member States of the Beijing 
Platform for Action; and 

• the Council Conclusions of 2.6.2006 on gender equality and women’s health. 
 
Policy focus on improving men's health is still limited, although it is increasing among national 
governments in Europe and at European Commission level. Among the reasons that hinder a wider 
recognition of this issue there is the limited availability of research material notably regarding the impact 
of men and boys’ poor health status in terms of healthcare resources and national economic 
competitiveness as well as on key factors to men’s health improvement and evidence of successful 
targeted interventions. 
 

 

9.5.6. References 
 
Age Concern (2007a). Available at: 
http://www.ageconcern.org.uk/AgeConcern/8C84DC864CE847EFA879FD43711C27A1.asp  
(Accessed 12.07.07) 
 
Age Concern (2007b): Poverty in old age awaits the carers who save the UK £15 billion. Press release: 
16.06.05. Available at: 
http://www.ageconcern.org.uk/AgeConcern/8C84DC864CE847EFA879FD43711C27A1.asp  
(Accessed 13.07.07) 
 
Austbury J (2002): Mental Health: ‘Gender Bias, Social Position, and Depression’. In Engendering 
International Health: The Challenge of Equity. (Edited by: George Sen. G.A, Östlin P). MITPress, 
Cambridge.  
 
Bedward J, Williams A (2000): Girls’ Experience of Physical Education. In Primary School Physical 
Education. (Edited by: A. Williams).New York, US: RoutledgeFalmer. 
 
Beral V 2003: Breast cancer and hormone-replacement therapy in the Million Women Study. Lancet 362 
419–427. 
 
Bonté J (2004): Health Indicators and Eurostat, UNECE/WHO 
 
Borland R (1990): Slip-ups and relapse in attempts to quit smoking. Addictive Behaviours; 15: 235-245 
 
Brodin J, Lindstrand P (2006): Research Report no. 47: Interaction in Outdoor Play Environments – 
Gender. Culture and learning. Stockholm Institute of Education 
 
Brown H (2003): Women's Lack of Control Over STI Risks Drives Microbicide Search. Population 
Reference Bureau. 
http://www.prb.org/Articles/2003/WomensLackofControlOverSTIRisksDrivesMicrobicideSearch.aspx 
Available at: (accessed 07.07) 
 
Christen AG, Christen JA (2003): The female smoker: from addiction to recovery. American Journal of 
Medical Science. Oct; 326(4):231-4. 
 
Council of Europe Parliamentary Assembly: Report on the Campaign to combat domestic violence against 
women in Europe. 16.10.2004. Available at: 
http://assembly.coe.int/Documents/WorkingDocs/doc04/EDOC10273.htm#P100_9314 (accessed 
12.07.07) 
  



 453

Cutler D, Deaton A, Lleras-Muney A (2005): The Determinants of Mortality. Department of Economics, 
Harvard University and Woodrow Wilson School and Department of Economics, Princeton University  
 
Denton M, Prus S, Walter V (2004): Gender differences in health: a Canadian study of the psychosocial, 
structural and behavioural determinants of health. Soc Sci Med 58(12):2585-2600 
 
De Smedt M, (2004): Towards A Common Framework To Measure Health Status. Eurostat/European 
Commission 
 
Diabetes Prevention Program Research Group (2002): Reduction in the Incidence of Type 2 Diabetes with 
Lifestyle Intervention or Metformin. The New England Journal of Medicine Volume 346:393-403, No 6 
February 7 2002 
 
Doyal L A (1998): Draft Framework for Designing National Health Policies with an Integrated Gender 
Perspective: Mainstreaming the Gender Perspective into the Health Sector (UN doc. 
EGM/Health/1998/Report). Presented at the UN DAW Expert Group Meeting on Women and Health, 
Tunisia, 28 September to 2 October 1998 
 
Eichler M, Burke M A (2006): The BIAS FREE Framework: A New Analytical Tool for Global Health 
Research. Canadian Journal of Public Health; 97 (1): 63-68 
 
European Institute of Women’s Health (EIWH) (2006): Women’s Health in Europe. Dublin 
 
EU Agency for Safety and Health at Work (2003): Gender issues in safety and health - A review. 
Luxembourg: Office for Official Publications of the European Communities. Available at: 
http://www.epha.org/a/1043 (accessed 07.07) 
 
European Commission (2002). Health statistics: Atlas on mortality in the European Union; data 1994–
1996. Office for the Official Publications for the European Communities. Luxembourg 
 
European Commission (2003): The Health Status of the European Union – Narrowing the Health Gap. 
Luxembourg 
 
European Commission/Europe Against Cancer (2003): European Code Against Cancer, Version 3. 
Available at: http://www.cancercode.org/ (accessed 07.07) 
 
European Commission (2004): Expert Report ‘Actions against depression. Improving mental and well-
being by combating the adverse health, social and economic consequences of depression’. Brussels 
 
European Commission (2006): Equality between Women and Men. Brussels 
 
European Heart Network/European Health Management Association/Bristol-Myers Squibb (2005): A 
healthy heart for European women. Available at: www.ehnheart.org (accessed 07.07) 
 
European Men’s Health Forum (2005): Gender mainstreaming and good health for all EU citizens. 
Available at: http://www.emhf.org/resource_images/byrne.pdf (accessed 01.08) 
 
European Men’s Health Forum (2006): Tackling overweight and obesity in men in Europe. Available at: 
http://www.emhf.org/resource_images/obesity.pdf (accessed 01.08) 
 
European Parliament/European Institute of Women’s Health (2007): Discrimination Against Women And 
Young Girls In The Health Sector. Brussels 
 
Eurostat (2006): A statistical view of the life of women and men in the EU25. Eurostat News Release, 
29/2006 - 6 March 2006 
 
Eurostat (2007): One woman in ten aged 25-54 in the EU27 is inactive due to family responsibilities. 
Eurostat News Release. 169/2007 - 6 December 2007. Available at: 
http://epp.eurostat.ec.europa.eu/pls/portal/docs/PAGE/PGP_PRD_CAT_PREREL/PGE_CAT_PREREL_YEAR_
2007/PGE_CAT_PREREL_YEAR_2007_MONTH_12/3-06122007-EN-AP.PDF (Accessed 01.08) 
 
Hällström T (2001): ‘Gender differences in mental health’, in Gender Inequalities in Health: A Swedish 
Perspective.. (Edited by Östlin P, Danielsson M, Diderichsen F, Härenstam A, Lindberg G). Harvard Center 
for Development and Population Studies, Harvard University Press, Cambridge 
 



 454

Hammarström A, Janlert U (2005): Health selection in a 14-year follow-up study - a question of gendered 
discrimination? (English title) Social Science & Medicine, 2005 (Vol. 61) (No. 10) 2221-2232 
Heinrich G A (2000): Affluence And Poverty In Old Age: New Evidence From The European Community 
Household Panel; CEPS/INSTEAD. Luxembourg.  
 
International Federation of Human Rights Leagues (FIDH) (2006), it is a plague which spares no country, 
no circumstances, no social class: Domestic violence. Available at: 
http://www.eurowrc.org/06.contributions/1.contrib_en/45.contrib.en.htm Available at: (accessed 
12.07.07) 
 
Iredale R, Reid A, EIWH (2007): Discrimination against women and young girls in the health care sector. 
European Parliament, Brussels. 
 
Jarvis M J (2004): Why People Smoke. British Medical Journal; 328:277 279: 31 January 
 
Jernigan D H (2001): Global Status Report: Alcohol and Young People. World Health Organization, 
Geneva 
 
Jernigan D H (2001): Global Status Report: Alcohol and Young People. World Health Organization, 
Geneva 
 
Joseph Rowntree Foundation: Findings Ref 1959: Characteristics of care providers and care receivers 
over time. Pub. October 2006. http://www.jrf.org.uk/Knowledge/findings/socialcare/1959.asp Available 
at: ( accessed 16.07.07) 
 
Klinge I, Bosch M (2005): State of the Art – Transforming Research Methodologies in EU Life Sciences 
and Biomedicine: Gender Sensitive Ways of Doing Research. European Journal of Women’s Studies, Vol 
12(3): 377-395; SAGE Publications 
 
Lindholm G (1995): ÎSkolgrden, -vuxnas bilder -barns miljñÌ 
 
Michels KB (2006) : Birthweight and body size throughout life in relation to sex hormones and prolactin 
concentrations in premenopausal women. Cancer Epidemiol Biomarkers Prev. 2006 Dec;15(12):2494-501 
 
Middle C, Johnson A, Alderdice F, Petty T,Macfarlane A (1996): Birthweight and health and development 
at the age of 7 years. Child Care, Health & Development; 22(1): 55-71 
 
Morris M (2004): 'What research reveals about gender, home care and caregiving' In Caring for/Caring 
About: women, home care and unpaid caregiving. (Edited by: Willson K). Aurora, Ontario: Garamond 
Press Ltd. 
 
Myers F, McCollam A, Woodhouse A (2005): Resource document on mental health and inequalities in 
Scotland. Scottish Development Centre for Mental Health 
 
Centers for Diseases Control and Prevention (CDC) (2001): Women and Smoking – A Report of the 
Surgeon General. http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2001/index.htm Available at: 
accessed 21.04.08) 
 
National Statistics Online: http://www.statistics.gov.uk/cci/nugget.asp?id=882 Available at: (accessed 
12.07.07) 
 
New South Wales Department of Education and Training, Personal Development, Health and Physical 
Education Unit (PDHPE) (2007): Gender and physical activity for 7-10 boys and girls. Available at: 
http://www.curriculumsupport.education.nsw.gov.au/secondary/pdhpe/pdhpe7_10/physical_activity/gipa
_001.htm Available at: (accessed 16.07.07) 
 
Paechter C (2003): Power, Bodies and Identity: how different forms of physical education construct 
varying masculinities and femininities in secondary schools. Sex Education, 3(1), pp. 47-59. 
 
Probyn E (2000): Sporting Bodies: Dynamics of Shame and Pride. Body and Society, 6(1), pp. 13-28. 
 
Risberg G, Hamber K, Johansson E (2006): Gender perspective in medicine: a vital part of scientific 
rationality. A useful model for comprehending structures and hierarchies within medical science. Umeå 
University, Sweden 
 



 455

Schneekloth U, Müller U (2000): Wirkungen der Plfegeversicherung. Nomos .Baden-Baden. 
 
Smeeding T, Sandström S (2005): Poverty and Income Maintenance in Old Age: A Cross-National View of 
Low Income Older Women. Income Study Working Paper Series. Luxembourg 
 
Social Issues Research Centre (Undated): Social and cultural aspects of drinking. 
http://www.sirc.org/publik/drinking4.html Available at: (accessed 07.07) 
 
Stiehr K (2004): MERI: Mapping existing research and identifying knowledge gap concerning the situation 
of older women in Europe. Final European synthesis report. ISIS – Institut für Soziale Infrastruktur, 
Frankfurt am Main. http://www.own-europe.org/meri/index.html Available at: (accessed 07.07) 
 
Volkert D (2005): Nutrition and lifestyle of the elderly in Europe. Journal of Public Health, Volume 13, No. 
2 p. 56-61. March 2005  
 
Wang S, An L, Cochran SD (2002): Women. In Oxford Textbook of Public Health, 4th ed, p 1596 
 
White AK, Holmes M (2006): Patterns of morbidity across 44 countries among men and women aged 15–
44. J Mens Health Gender, 3: 139-151. 
 
WHO/GENACIS (2005): Alcohol, gender and drinking problems: perspectives from low and middle income 
countries. World Health Organization. Edited by Isidore S. Obot & Robin Room 
Available at:  
http://www.who.int/substance_abuse/publications/alcohol_gender_drinking_problems.pdf  
 
WHO/HBSC (2004): Young people’s health in context: Health Behaviour in School-aged Children (HBSC) 
study: 2001/2002. (Edited by: Candace Currie et al). Copenhagen 
 
WHO (1999): Ageing, Exploding the myths. WHO/HSC/AHE/99.1. Copenhagen. Available at:  
http://whqlibdoc.who.int/hq/1999/WHO_HSC_AHE_99.1.pdf  
 
WHO (2002) The World Health Report 2002: reducing risks, promoting healthy life. The World Health 
Organisation, Geneva. 
 
WHO (2005): The health of children and adolescents in Europe. Factsheet EURO/06/05. Copenhagen, 
Bucharest, 12 September 2005. Available at:  
http://www.euro.who.int/document/mediacentre/fs0605e.pdf 
 
WHO (2007): Interpersonal violence and alcohol policy briefing. Undated.  
Available at: 
http://www.who.int/violence_injury_prevention/violence/world_report/factsheets/ft_violencealcohol.pdf 
(accessed 12.07.07) 
 
WHO: Intimate partner violence and alcohol Fact Sheet.  
Available at: 
http://www.who.int/violence_injury_prevention/violence/world_report/factsheets/fs_intimate.pdf 
(accessed 12.07.07) 
 
WHO (2000): Women’s mental health – an evidence based review. Geneva. Available at: 
http://whqlibdoc.who.int/hq/2000/who_msd_mdp_00.1.pdf  
 
Women’s Aid (citing Walby & Allen) (2004):  
http://www.womensaid.org.uk/page.asp?section=0001000100050007 Available at: (accessed 12.07.07) 
 
Women’s Health Council (2005): Caregiving – A position paper  
http://www.whc.ie/publications/position_caregiving.pdf Available at: (accessed 12.07.07) 

 
 

9.5.7. Acronyms 
 
AD Alzheimer’s Disease 
EIWH European Institute of Women’s Health 
EP European Parliament 
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EU European Union 
EURODEM European Community Concerted Action Epidemiology   
EURODEP Late-life Depression in Europe (completed project) 
GENACIS Gender, Alcohol and Culture: An International Study 
HBSC Health Behaviour in School-aged Children (a WHO study) 
OECD Organization for Economic Co-operation and Development 
STI Sexually Transmitted Infection 
UK United Kingdom 
UNIFEM The United Nations Development Fund for Women 
US United States 
WHO World Health Organization 
  
 
 
(1) The data from Cyprus is based on one year data (2005) and 25 deaths only. 
(2) In the report prepared by Masoli et al an arbitrary figure of 50% of the prevalence of "current 
wheezing" (self-reported wheezing in the previous 12-month period in 13- to 14-year-old children) was 
used as the prevalence of "clinical asthma." A number of arguments have been presented to support this 
approach. The prevalence of doctor-diagnosed asthma, asthma attacks or asthma medication use was 
avoided due to the marked variation in the recognition and presentation to a doctor by an individual with 
recurrent wheezing episodes, and the considerable differences in diagnostic labelling and treatment by 
doctors between populations. According to the Authors, the reported prevalence rates for "clinical 
asthma" represent a conservative estimate. 
(3) Perimenopause comprises the period of time immediately before menopause (when the 
endocrinologic, biologic, and clinical features of approaching menopause commence) and the first year 
after menopause. The climacteric incorporates perimenopause extending itself for a longer, variable 
period of time before and after perimenopause. 
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PART III 

HEALTH CAUSES, FACTORS AND 
DETERMINANTS 

 

10.  
HEALTH DETERMINANTS 

 
 

 
Acronyms 

 
 
EMF Electromagnetic Fields 

 
 

10.1. Introduction 
 
The impact of stressors on health is characterised by several causes with different strengths of 
association. This means that the links between exposures and their health consequences depend on the 
environmental pollutants and diseases being considered, but are also influenced by factors such as 
genetic constitution, age, nutrition and lifestyle, and socioeconomic factors such as poverty and level of 
education (EEA, 2005). Important elements of exposure and risk assessment are estimations of the body 
burden of chemicals, combined exposures from multiple sources (food, air and water), the 'cocktail-
effect' and the timing of exposures. The topic of 'Late responses to early exposure' needs to be 
addressed, taking account individual and generational exposure and their effect. Preventive measures 
require the development of a proactive risk assessment and management responses that can contribute 
to the formulation of suitable measures, taking into account complexities and uncertainties.  

 
The structure and condition of health determinants affect the level and sustainability of the population’s 
health. An up to date understanding of the health determinants and their interactions is critically 
important for public health research and practice (Beaglehole, 2004). Genetic factors, individual physical 
and psychological resources as well as coping skills, and the social, cultural, occupational, political, 
economic and health care environment interact in the determination of the health status of individuals 
and of the community. Biochemical / somatic, psychological / emotional, and social (public or private) 
interchanges and interactions are not only critical with regard to disease factors, but also for what 
concerns well-being and human development. All factors are more or less dynamic rather than fixed 
elements of human experience which determine the chance of morbidity and mortality (Hart, 2004). The 
focus on single determinants or single groups of determinants alone is most likely insufficient to improve 
the health status. This is particularly important for health policy interventions. Associations between 
determinants are not static, but vary significantly across the lifespan. The impact of environmental 
determinants is more significant on the health of vulnerable subpopulations such as the elderly and 
children (Beaglehole, 2004; Meusel et al, 2005; Meusel et al, 2006). 
 
Determinants of risk behaviours are complex and interwoven with socio-economic, cultural, and 
psychosocial determinants / factors (Green and Potvin, 2004). It is most important to acknowledge these 
interrelationships and address them in analysis. Due to the high complexity of associations and 
interactions of health determinants, however, statistical modelling only allows the analysis of simplified 
scenarios involving selected determinants and their interrelationship (Szklo and Nieto, 2005). In general, 
healthy and unhealthy lifestyle factors tend to cluster. People who engage in regular physical activity are 
more likely to follow current dietary recommendations and less likely to smoke (Parsons et al, 1999). 
 
The model in Figure 10.1.1 illustrates the different factors that influence health, from those at individual 
level to those of societal and cultural nature (Dahlgren and Whitehead, 1991). 



 458

 
Figure 10.1.1. The model of health determinants 
 

 

 
 

 
 
A similar message is also conveyed by Figure 10.1.2 and, together with Table 10.1.1, by Figure 10.1.3. 
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Figure 10.1.3. The interaction between health determinants and human beings 
 

 
 
Table 10.1.1. Health determinants:  agents, exposure routes, human settlements and settings, human 
individual characteristics and social factors influencing health 
 

AGENTS EXPOSURE ROUTES 
LIVING AND 
WORKING 

ENVIRONMENT 

HUMAN    
INDIVIDUAL 

CHARACTERISTICS 
Physical Inhalation and air 

pollution 
Housing Genetic Factors 

Chemical Ingestion of 
contaminated food and 

drinking water  

Schools Developmental 
Factors 

Biological Contact with non food 
consumer products 

Urban, Rural and 
Industrial 

Age 

Climatic Changes and 
extreme weather 

Multiple exposures Leisure areas Lifestyles 
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conditions 

  Workplace Physiological risk 
indicators 

 
 

Transport  

 
 

Social networks and 
social environment 

 

 
 

Socio-economic 
inequalities 

 

 
 

Violence and other 
behaviour against society 

 

     

 
 
 
Individual health status can be regarded as depending on a variety of internal (endogenous) and external 
(exogenous) determinants. Basically five groups of determinants can be distinguished, as indicated here 
below: 1) endogenous attributes, either part of the individual genetic make-up or acquired during life; 2) 
personal behaviour (or lifestyle); 3) the conditions of the social environment, where the individual 
interacts with his peers, being influenced by the community; 4) the conditions of the living and working 
environment where the individual lives, works and finds access to essential services; 5) overarching 
determinants are the general economic, cultural and environmental conditions which shape the society, 
such as economic and labour market conditions and the role of women in the society.  
 
Figure 10.1.2 shows another model of some of the most important health determinants. Environmental 
and external factors contributing to the health of individuals and populations include cultural, societal, 
and economic factors, as well as the physical environment and health care system. Individual health 
determinants such as genetic, physical, psychological and cognitive factors, may be in the causal 
pathway between these external health determinants and a particular outcome of interest, and act as 
confounders or effect modifiers (Figure 10.1.2) (Rosner, 2000; Szklo, 2000; Szklo and Nieto, 2005).  
 
While constitutional characteristics are largely fixed, the other conditions might be modified by policies. 
Looking at public health and potential diseases with the ambition to assess the environmental 
contribution means consideration of multi-causality and interaction in order to identify causal factors, 
compare them and if possible quantify their contribution to a disease or to public ill-health, all in order to 
take preventive measures. A better understanding of the disease impacts of various exogenous factors 
can help guide policymakers in designing preventive health measures that not only reduce disease, but 
also reduce costs to the health-care system. 
 
The physical environment includes most of the environmental exposures, physical factors such as 
radiation, noise, magnetic fields, suspended particles (including fibres), cold and heat, chemical factors 
such as hazardous substances in the outdoor and indoor environment, including the working 
environment, ambient air and food; and biological factors, such as the myriad of bacteria, viruses, and 
other micro-organisms, pollen or allergens of biological origin. The environment influences our health in 
many ways – through exposures to physical, chemical and biological risk factors, and through related 
changes in our behaviour in response to those factors. Of the 102 major diseases, disease groupings and 
injuries covered by the World Health Report in 2004, environmental risk factors contributed to the 
disease burden in 85 categories. Globally, an estimated 24% of the disease burden (healthy life years 
lost) and an estimated 23% of all deaths (premature mortality) was due to environmental factors (Ezzati 
et al, 2002). Potentially sensitive groups at higher risk for damage or disease from environmental 
pollutants are children, people with existing health problems such as diabetes, respiratory disease or 
heart disease and people with compromised immune systems, including those who have HIV/AIDS or are 
undergoing cancer chemotherapy. Poor or other disadvantaged populations who may live in more 
polluted environments are exposed to higher concentrations of pollutants. Children living in particularly 
adverse conditions, such as poor and abandoned children, street children and those who are exploited or 
are at high risk of injuries due to environmental factors. Moreover, certain populations who live in 
increasingly agricultural regions, for example, agricultural workers and their families are especially 
vulnerable to poisoning from pesticides. A fetus can be exposed in uterus when their mothers use 
pesticides, work in sprayed fields, or work near spraying operations. 
 
Today there is widespread public concern about health impacts and their associations with environmental 
exposures. The strengths of such associations vary for different diseases/exposures – from a very likely 
association in the case of cancer/radon to a low likelihood as in the case of cancer/EMF. 
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Table 10.1.2. Major health impacts and some associations with environmental exposures to chemicals and other 
environmental stressors and lifestyle factors. 
Source: European Environment Agency & Joint Research Centre  (2006). 
 
Health impact Associations with some environmental exposures 
Infectious diseases water, air and food contamination  

climate change-related changes in pathogen life cycle 
 

Cancer air pollution (PM), mainly PM2.5  or less 
smoking and environmental tobacco smoke (ETS)  
some pesticides  
asbestos 
natural toxins (aflatoxin) 
polycyclic aromatic hydrocarbons, e.g. in diesel fumes 
some metals e.g. arsenic, cadmium, chromium 
radiation (incl. sunlight) 
radon 
dioxins 
 

Cardiovascular diseases air pollution (carbon monoxide, ozon, PM) 
smoking and ETS 
carbon monoxide 
lead 
noise 
inhalable particles 
food, e.g. high cholesterol 
stress 
 

Respiratory diseases, including 
asthma 

smoking and ETS 
sulphur dioxide  
nitrogen dioxide 
inhalable particles (PM2.5 and PM10) 
ground-level ozone 
fungal spores 
dust mites 
pollen 
pet hair, skin and excreta 
damp 
 

Skin diseases UV radiation 
Some metals e.g. nickel 
pentachlorophenol 
dioxins 

Diabetes, obesity food, e.g. high fat 
poor exercise 

Reproductive dysfunctions polychlorinated biphenyls (PCBs) 
DDT 
cadmium 
phthalates 
endocrine disruptors 
pharmaceuticals 

Developmental (foetal and 
childhood) disorders 

lead 
mercury 
smoking and ETS 
cadmium 
some pesticides 
endocrine disruptors 

Nervous system disorders lead 
PCBs 
methyl mercury 
manganese 
some solvents 
organophosphates 

Immune response UVB radiation 
Some pesticides 

Increased chemical sensitivity multiple chemical exposures at low doses 
 
Note: many stressors, like POPs, dioxins, pesticides and heavy metals, are under strict regulatory control. 
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10.1.1. Interactions among determinants 
 
There are different types of relationships between health determinants. In general, observed associations 
between different health determinants and outcomes may be causal or non-causal, direct or indirect, and 
synergistic or antagonistic. For details, reference is made to textbooks of epidemiology and biostatistics 
(Rosner, 2000; Szklo and Nieto, 2005). 
 
Also important to note is that one health determinant can confound the association between another 
health determinant and the health outcome of interest or act as an effect modifier (Szklo, 2000). 
Particularly, when performing or interpreting observational studies it is critically important to understand 
these two concepts and their implications.  
 
A confounder is by definition associated with determinant and disease and is not in the causal pathway 
between the two. Confounding is a threat to validity that should be controlled for by study design and 
analysis: e.g. matching, adjustment, restriction, or randomization (Szklo, 2000; Szklo and Nieto, 2005). 
 
Effect modification is present if the relationship between determinant and disease differs for different 
levels of another determinant (Rosner, 2000). Frequently the terms effect modification and interaction 
are used interchangeably, although effect modification is by definition a causal effect whereas interaction 
may be just a statistical phenomenon. If there is effect modification, stratified instead of adjusted results 
have to be presented (McClelland and Judd, 1993; Rosner, 2000; Szklo, 2000; Szklo and Nieto, 2005).  

 
Examples of interactions among determinants 

 
Association within identical group of determinants 
Health determinants dealing with lifestyle issues can be divided into three main categories: predisposing, 
reinforcing, and enabling. The first subgroup mainly consists of individual factors which are influenced by 
cultural and social reinforcing factors (e.g. peer acceptance and social disapproval). Enabling factors, 
however, mainly refer to the environment facilitating or creating barriers to health behaviour (Green and 
Potvin, 2004). 
 
Association within subgroup (tobacco use) 
Health determinants within the field of tobacco use are manifold: predisposing factors such as knowledge 
of adverse health effects of tobacco use, attitudes towards tobacco use, biological / genetic factors 
influencing susceptibility to addiction, enabling factors including costs of tobacco, taxes on tobacco 
products (e.g. smuggling and low quality cigarettes), availability of tobacco products as well as 
reinforcing factors such as policies on smoking (e.g. age limits, public smoking, advertising), peer and 
family attitudes and influences, social support for non-smoking, public opinion towards smoking, and 
social norms (e.g. smoking during pregnancy, smoking after delivery, social disapproval). Tobacco use as 
behavioural risk factor is the product of the complex interactions between the described component 
behaviours and influences. Figure 10.1.3 is also applicable to the “tobacco use” health determinant. 
Exposure to second hand smoke and active smoking are closely linked. Parents’ smoking is a powerful 
influence on the smoking behaviour of their children: Children whose parents smoke and who are 
therefore exposed to second hand smoke are more likely to smoke in the future (Gidding et al, 1994). 
 
Association between subgroups (food choices / nutrition and physical activity) 
Both diet and physical activity influence energy balance. Energy input and energy expenditure are direct 
modulators of body weight. It is critically important to understand the mechanisms by which the 
interaction between dietary factors and physical activity influences body weight and the development of 
overweight (Jebb and Moore, 1999; Melzer et al, 2005). High caloric intake combined with low energy 
output is a behavioural determinant of obesity and ill-health, including cardiovascular disease and other 
chronic diseases (Burke et al, 1995; Green and Potvin, 2004). Social and environmental factors which 
increase energy intake and / or reduce physical activity contribute to increases in body weight (Wagner 
et al, 2005). The amount of energy intake and expenditure as well as patterns of both determinants is 
relevant. Physical activity is an important interacting lifestyle behaviour and is linked to a whole variety 
of other major determinants of health (lifestyle, environmental, psychosocial determinants etc) (Green 
and Potvin, 2004; Wagner and Kirch, 2006). 
 
Addition of regular exercise to hypocaloric diet in weight loss significantly decreases body weight and 
body fat as well as the risk of coronary heart disease (Fagard, 2005; Wood, 1994). There is an ongoing 
discussion if sequential (non-integrated) or simultaneous interventions targeting physical activity and 
healthy diet are more effective in reducing behavioural risk factors for cardiovascular and other chronic 
diseases. In this regard, effectiveness has been reported to differ between subpopulations (e.g. 
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adolescents vs adults, underserved populations vs people of high socio-economic position) (Marcus et al, 
2006). 
The mechanisms by which physical activity influences food intake are complex (Titchenal, 1988; Tappy et 
al, 2003). The type, intensity, frequency and permanence of activity as well as age, degree of fitness, 
and body composition play an important role in food intake regulation (Blundell and King, 1998; Melzer et 
al, 2005). Only few studies have addressed the effects of energy expended in exercise on diet. (Tappy et 
al, 2003) Within the normal activity range, energy intake is balanced with the activity level. (Melzer et al, 
2005). Most evidence suggests that energy intake is more or less resistant to short term (1-3 days) 
increases in energy expenditure, while increases in physical activity are not automatically followed by 
equivalent increases in caloric intake (King, 1999; King et al, 1997; Melzer et al, 2005). A weak short 
term coupling between energy expenditure and energy intake may be due to the fact that behavioural 
acts of food intake depend partly on environmental contingencies (King, 1998). In addition, only the 
exposure to high-fat, low-carbohydrate foods, which have a weak effect on satiation, may cause 
exercise-induced hyperphagia (King et al, 1997). In lean people, in long-term engagement in exercise (≥ 
7 days), however, the correlation between energy intake and expenditure increases: lean subjects 
demonstrate an increase in energy intake. However, obese, untrained people do not tend to balance the 
extra energy expenditure through increased energy intake. Intense exercise is more influential compared 
to low-intensity physical activity (King et al, 1997; Melzer et al, 2005; Titchenal, 1988). 
 
Selection of macronutrients (carbohydrate, fat, protein) may be altered by changes in energy 
expenditure. The literature is not unanimous in this regard. Long-term increases in physical activity have 
been shown to increase the proportion of calories from carbohydrate (King et al, 1997). Highly active 
children consume a higher percentage of energy as carbohydrate and a lower percentage as fat 
compared to children with a low activity level (Parsons et al, 1999). Ambler et al (1998) reported, 
however, that increased levels of activity are associated to increases in fat and decreases in carbohydrate 
consumption in female, non-obese adolescents. Conflicting results may be explained by the fact that the 
food intake response to exercise is influenced not only by physiological factors but also by psychological 
and cognitive factors such as volitional control towards exercise, food-related cognitions, susceptibility to 
food advertising and reasons for exercising (King, 1999; King et al, 1997; Parsons et al, 1999; Schmitt et 
al, 2007). 
 
Studies investigating interactions between nutrition and physical activity show several limitations. Diet 
and physical activity are both difficult to measure (Parsons et al, 1999; Titchenal, 1988). Methodological 
limitations of accurately assessing energy expenditure and intake create an uncertainty about the true 
interaction between physical activity and diet (King et al, 1997). In addition, only few studies investigate 
the two risk factors simultaneously (Parsons et al, 1999). Most of exercise intervention studies only 
consider the energy intake immediately following the exercise (King, 1999). A clear understanding of the 
interaction between food intake and physical activity is necessary to improve individual and societal 
health management (Melzer et al, 2005). Inconsistent and conflicting study results reflect the complexity 
of health determinants interactions and a lack of knowledge in this field (Titchenal, 1988). 
 
Food intake is not only influenced by exercise, but also affects the level of engagement in physical 
exercise. Feelings of fullness after nutrient-rich meals potentially reverse the individual’s intention to 
exercise. In addition, overweight and obese subjects may feel stigmatized when participating in work-out 
classes in which the great majority of individuals are lean, fit and good-looking. The family environment 
and social norms may not be supportive either. Moreover, there are types of physical activity which are 
not recommended or possible for overweight and obese people as they are harmful to joints or lead to 
substantial heart rate increases. 
 
Figure 10.1.4 illustrates the described associations as well as the integration of nutrition and physical 
activity in the model of health and disease determinants. 
 
Figure 10.1.4. Integration of nutrition and physical activity in the model of health and disease 
determinants 
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Association between different groups of determinants (lifestyle determinants: alcohol 
consumption and psychosocial determinants) 
 
In addition to biological factors and individual knowledge and beliefs, social circumstances critically 
influence risk behaviour (Green and Potvin, 2004) (Figure 10.1.2). Alcohol consumption is linked to 
psychosocial determinants: drinking is a social act in many cultures (Rehm et al, 1996); mood 
management and dependency are other reasons for alcohol consumption; social networks influence 
individual development of identities and lifestyle attitudes. Social connectedness as well as social isolation 
(e.g. after migration and resettlement) also contributes indirectly to lifestyle changes. Concerning alcohol 
consumption, core relationships and social networks / peers may reinforce both healthy and unhealthy 
behaviour (Babor et al, 1987; Hart, 2004; Maida, 1984). On the other hand, alcohol consumption impacts 
on psychosocial determinants. For example, declining consumption of alcoholic beverages by men has 
been shown to reduce domestic violence as well as stressful life events in general and to ameliorate the 
effort-reward balance (Collins et al, 1997; Hart, 2004).  
 
Predisposing psychosocial factors of alcohol consumption include early drinking experiences, expectations 
about the effects of alcohol consumption, heavy social drinking, psychological stress, low self-esteem, 
and a family history of alcohol dependence. Reinforcing psychosocial factors mainly refer to family and 
peer influences. The availability of alcoholic and non-alcoholic drinks as well as the cost of alcohol are 
examples of enabling factors and barriers of alcohol use (Green and Potvin, 2004). 
 
Parental drinking affects the environment and quality of life of growing children possibly leading to social, 
psychological and somatic problems which persist into adulthood. The association between drinking and 
aggressive behaviour has been shown in many studies, but there is still no evidence of a causal 
relationship. Other social, personality and genetic factors are influential (Gmel and Rehm, 2003; Milgram, 
1993; Taylor and Chermack, 1993). The evidence linking male alcohol consumption to intimate partner 
violence is weak – partly due to publication bias and low study quality (Gil-González, 2006). Additional 
psychosocial consequences of alcohol consumption include interpersonal conflicts, family disruption, 
failure to fulfil social roles, concern about drinking, victimization as well as reduction of anxiety, stress, 
and worries (Bondy, 1996; Pohorecky, 1991; Thakker, 1998). Alcohol consumption is also important in 
the development of psychiatric disorders (social phobia, social anxiety) and suicidal behaviour (Blow et 
al, 2004; Burke and Stephens, 1999; Kushner et al, 1990; Marshall, 1994; Miller et al, 1991; Miller et al, 
1992; Sher, 2006; Milgram, 1993). 
 
Family structure and family life influence alcohol consumption. It has been reported that alcohol plays an 
adaptive role in family life: marital satisfaction is higher and rates of depression are lower in families with 
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higher levels of alcohol consumption. These associations seem to be stronger in steady drinkers 
compared to binge drinkers (Jacobs and Wolin, 1989). Children of alcoholics are at an increased risk of 
alcoholism in adulthood. This intergenerational continuity has mostly been studied in problem drinking 
fathers and their sons and may be mediated by disturbed family relationships / family disharmony. The 
evidence to conclude that the offspring of problem drinkers is at an increased risk of difficulties related to 
self-esteem, life satisfaction, relationship formation, antisocial and drug-using behaviour is not sufficient 
yet (Velleman, 1992a; Velleman, 1992b; Wiers et al, 1994). For the initiation of drinking, parental 
influence is more important than peer behaviour. Single-parent families, the perception of excessive 
drinking in the family environment and especially weak family bonds encourage frequent and excessive 
drinking among adolescents. In late adolescence and early adulthood, however, peer influence becomes a 
predominant predictor of alcohol consumption (Kuntsche and Jordan, 2006; Kuntsche and Kuendig, 2006; 
Milgram, 1993).  
 
The likelihood of an individual engaging in alcohol use depends on the stress level and the individuals’ 
resources, ability to cope and drug protective competence. The latter includes social influence, sociability, 
self-worth, control/responsibility, intimacy, nurturance, goal and spiritual directedness (Brady and Sonne, 
1999; Lindenberg et al, 1998; Milgram, 1993).  
 
Stress is also considered as a major contributor to continuation of alcohol misuse and to relapse in 
recovering alcohol misusers. Again, heavy drinking may be the cause or the consequence of stress and 
stressful life events. Life events can both increase and decrease alcohol consumption depending on the 
type of event, degree of personal involvement, gender and age (Veenstra et al, 2006). In general, the 
association between alcohol consumption and stress is complex and modified by age and gender (Brady 
and Sonne, 1999; Pohorecky, 1991). 
 
Figure 10.1.5. illustrates examples of the described associations. 
 
Figure 10.1.5. Examples of psychosocial determinants which are affected and affect alcohol 
consumption 
 
 
 

 
 
 
 
 
 
For what concerns interventions on alcohol consumption, it is critically important not to underestimate 
the resources as well as the barriers originating from social networks to the development of healthy 
behaviour / behaviour change. In history, the rising prevalence of companionate marriages was most 
influential in reducing alcohol consumption in British men. Social relationships within the family or 
household strongly influence lifestyle and have great health promotion potential (Hart, 2004). 
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Europe is observing an increasing prevalence of high-risk sexual behaviour. Condom use can be 
challenged by several social, cultural and economic factors. One potential explanation for poor motivation 
in condom use and decreased perception of risk may be alcohol consumption prior to having sex. 
Numerous studies have reported the correlation of excessive drinking and risky sexual behaviour 
(Thompson et al, 2005). Being away from home is also associated with concurrency of partnership and 
an increase in risk behaviours.  
 

 
10.1.2. Future developments 
 
Increased efforts are necessary in the future to further analyse and better understand the complexity of 
associations and interactions of health determinants. The aim is to create an overarching framework 
showing and explaining the relevant interrelationships. Only if the underlying concepts are adequately 
understood, the results can be effectively translated into (public) health policy and practice and, 
consequently, contribute to the improvement of population health. 
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10.2. Individual characteristics 

 

 

10.2.1. Lifestyles 
 
 
10.2.1.1. Tobacco use 
 
 
Acronyms 
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ASH Action on Smoking and Health: ASH UK 
COPD Chronic obstructive pulmonary disease. 
CVD Cardiovascular disease. 
DALY Disability adjusted life years. 
ECHP European Community Household Panel 
ECOSOC  Economic and Social Council 
EHIS European Health Interview Survey 
ENSP European Network for Smoking Prevention 
EU-27 The 27 Member States of the European Union since 1 January 2007. 
FCTC WHO Framework Convention on Tobacco Control 
GDP Gross Domestic Product 
NCDs Non-communicable diseases 
NRT  Nicotine replacement therpay 
OECD Organisation for Economic Co-operation and Development 
SCENIHR Scientific Committee on Emerging and Newly Identified Health Risks 
SHS Second-hand smoke 
TCS  Tobacco Control Scale 
TSNAs Tobacco Specific Nitrosamines 
WHO World Health Organization 

 
  
 
10.2.1.1.1. Introduction 
 
 
According to the WHO Report on the Global Tobacco Epidemic 2008, 100 million people worldwide were killed by the tobacco epidemic in the 20th century. 
 
Smoking is the largest single cause of preventable death and disease in Europe. Active smoking kills over 650,000 people every year in Europe. Many of 
these deaths occur prematurely, the victims losing on average 21 years of life expectancy. In the EU, tobacco kills more than AIDS, car accidents, alcohol, 
homicides, illegal drugs, suicides and fires combined. 
 
Around 35% of men and 25% of women in the EU smoke. In general, men smoke more than women, although the trend is showing a narrowing difference. 
Those with less education and of younger age smoke more. In most European countries smoking is prevalent among lower socio-economic groups. European 
youth has the highest smoking prevalence rates in the world. 
 
The patterns of smoking attributable mortality are indicative of smoking trends two to three decades ago. The smoking attributable mortality in western 
European countries is declining for both males and females. In Eastern Europe, mortality for males is now peaking or just beginning to decline, while still 
increasing among females. 
 
Cigarette smoking harms nearly every organ of the human body, causing a wide range of diseases, 24 of which are fatal. Cancers (43%), cardiovascular 
diseases (28%) and respiratory diseases (18%) together account for the majority of deaths attributed to smoking. Moreover, smoking harms the society. In 
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the EU, smoking is one of the preventable risk factors with the greatest impact on total disease burden (both mortality and morbidity) in terms of DALYs 
lost. Very conservative estimates put the costs for only two smoking related diseases (COPD and CVD) for the EU at an equivalent of 1% of region's GDP.  
 
Success of interventions geared at smoking behaviour will determine the future health of the EU populations. Collective interventions, such as anti-smoking 
campaigns raise awareness on the adverse effects of smoking, induce individual cessation efforts and prevent the youth from taking up smoking. Individual 
interventions, such as pharmacological and behavioural therapies significantly increase the probability of long term smoking cessation.  
 
As shown in Figure 10.2.1.1.1, tobacco use is a risk factor for six of the eight leading causes of death in the world (WHO, 2008). All the diseases caused by 
direct smoke and second-hand smoke have been identified in Tables 10.2.1.1.1 and 10.2.1.2. 
 
Figure 10.2.1.1.1. Tobacco as a risk factor for several world leading causes of death. 
 
Table 10.2.1.1.1. Diseases caused by smoking and by second-hand smoke 
Source: CDC (2004); CDC (2006)  
 
Diseases caused by smoking Diseases caused by second-hand smoke 
Cancers Chronic diseases Childen Adults 
Larinx Stroke Brain tumors* Stroke* 
Oropharinx Blindness, cataract Middle ear disease Nasal irritation 
Oesophagus Periodontitis Lymphoma* Nasal sinus cancer* 
Trachea, bronchus or lung Aortic aneurism Respiratory symptoms, impaired lung 

function 
Breast cancer* 

Acute myeloid leukemia Coronary heart disease Asthma* Coronary heart disease 
Stomach Pneumonia Sudden infant death syndrome (SIDS) Lung cancer 
Pancreas Atheroschlerotic peripheral vascular 

disease 
Leukemia* Atherosclerosis* 

Kidney and ureter COPD, asthma and other respiratory 
effects 

Lower respiratory illness COPD*, chronic respiratory symptoms*, 
asthma*, impaired lung function* 

Colon Hip fractures  Reproductive effects in women: low birth 
weight 

Cervix Reproductive effects in women (including 
reduced fertility) 

 Reproductive effects in women: pre-term 
delivery* 

Bladder    
For the diseases caused by second-hand smoke: Evidence of causation is sufficient, or, where marked with an asterisk, suggestive 
 
 
Table 10.2.1.1.2. Diseases and adverse health effects caused by active cigarette smoking.  
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Cancers 
Respiratory diseases and 
adverse health effects 

Cardiovascular 
diseases and adverse 

health effects 

Effects on Maternal and 
Child Health 

Other diseases and adverse 
health effects 

- Lung 
- Mouth and throat: oral 

cavity, pharynx, larynx 
- Oesophagus (squamous 

cell and 
adenocarcinoma) 

- Stomach 
- Pancreas 
- Urinary bladder 
- Kidney (renal pelvis and 

renal cell carcinoma) 
- Uterine cervix 
- Breast cancer 
- Bone marrow (myeloid 

leukaemia) Nasal cavities 
- Nasal sinuses 
- Liver 

- Chronic obstructive 
pulmonary disease 
(COPD) 

- Acute respiratory 
illnesses, incl. 
bronchitis and 
pneumonia 

- Exacerbation of and 
poor control of asthma 

- Impaired lung growth 
and increased risk of 
respiratory diseases in 
children and young 
people exposed to 
cigarette smoke 

- Coronary health 
disease 

- Cerebrovascular 
disease 

- Aortic aneurysm 
- Peripheral arterial 

disease 
 

Smoking in 
pregnancy 

- Pregnancy 
complications 

- Preterm delivery 
- Foetal growth 

restrictions and low 
birth weight 

- Increased likelihood of 
developing childhood 
asthma 
Passive smoking and 
children: 

- Sudden infant death 
syndrome (SIDS) 

- Increased rate of 
respiratory infections 

 

- Gastric ulcer 
- Cataract 
- Periodontitis 
- Duodenal ulcer 
- Poor wound healing 
- Risk factor for diabetes and 

aggravation of its symptoms 
- Reduced fertility in males 

and females 
- Earlier onset of menopause 
- Crohn’s disease 
- Osteoporosis 
- Impotence 
- Premature skin ageing 

 
Sources: ASPECT, 2004 and ASH) 

 
 
10.2.1.1.2. Data sources 
 
Key indicators pertaining to smoking are the prevalence of smoking and the smoking-attributable mortality. 
Countries estimate the percentage of adult smokers mostly on the basis of health interview surveys which can yield variable data, due to the lack of 
standardisation in regard to definitions, methods of data collection, stratification variables, sample sizes and age limits. For example, the definition of a 
'smoker' can be a 'daily smoker', a 'regular smoker' or includes 'all smokers', thus also occasional smokers. Likewise, ages defined as 'adult' or '15 years and 
over' may mean the lower age limit is at the ages from 13 - 20 years and the upper age limit from 64 - 84 years. Moreover, population samples are not 
always representative of the whole country. 
 
The data sources concerning smoking prevalence and mortality in the EU, most commonly found in the literature include Eurostat, WHO Health for All 
database (HFA) and OECD. All three sources provide methodological information on data collection. Eurostat uses data from the European Community 



 472

Household Panel (ECHP) carried out during the period 1994-2001. In the future, new sources will replace the ECHP, such as data collection from survey 
modules of the European Health Interview Survey (EHIS) 
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planned to start in 2007 and to be repeated every five years. For WHO-HFA database, the adult smoking 
prevalence is assessed from the standard questionnaire during a health interview of a representative 
sample of the population aged 15 years and above. Many countries are carrying out such health interview 
surveys on a more or less regular basis. However, most of the data are collected from multiple sources 
by the Tobacco or Health unit at WHO/EURO. OECD also uses a standard health interview survey 
instrument to measure smoking habits in a population, warning that “international comparability is 
limited due to the lack of standardization in the measurement of smoking habits in health interview 
surveys across OECD countries. There is variation in the wording of the question, the response categories 
and the related administrative methods.” 
Mortality from smoking in developed countries is estimated directly from national vital statistics for the 
most frequently used source: Peto et al, 2006; updated in June of 2006. The WHO Tobacco Control 
database uses these data and they have well described sources and methodology. 
 
The estimated data for the prevalence of the environmental smoke exposure were published in the 
“Lifting the smokescreen report” (European Commission, 2006 ), while directly reported data were 
collated for the European Community Respiratory Health Survey (Janson et al, 2006). 
 
The data on prevalence of snuff use in Sweden are gathered through annual surveys conducted by 
Statistic Sweden or the national public health survey, “Health on Equal Terms”, carried out by the 
National Institute of Public Health. 

 
 
 
 
10.2.1.1.3. Data description and analysis 

 
Prevalence and mortality 
 
Smoking prevalence varies widely among EU27 member States. The proportion of adults who smoke in 
the EU27 ranges from 15.9% in Sweden to 37.6% in Greece. Despite wide variations in smoking 
prevalence among member States, the overall average for the 25 member States is broadly the same as 
it was before the EU enlargement in 2004. Consistent large-scale patterns are not apparent, although 
regional differences do occur. There are countries with higher and lower prevalence of smoking in 
Southern and Northern, as well as in Eastern and Western Europe. 
 
In general, men smoke more than women. However, trends over the past decades show that the 
differences in smoking prevalence for men and women are declining. In Sweden, for example, the 
percentage of smokers is now higher among women than among men, whereas in Ireland the two sexes 
show similar rates. 
 
Figures 10.2.1.1.2. 10.2.1.1.3. illustrate the trends in smoking prevalence among European men and 
women between 1990 and 2006. 
 
Figure 10.2.1.1.2. Regular daily smokers in the male population aged 15+ 
 
Figure 10.2.1.1.3. Regular daily smokers in the female population aged 15+ 
 
More men than women are dying from smoking attributable diseases in all EU countries (Figure 
10.2.1.1.4.).  
Figure 10.2.1.1.4. Percentage of all deaths attributable to smoking in 2000 
 
The proportion of deaths attributed to smoking is presented in Table 10.2.1.1.3., for the main categories 
of diseases for the year 2000.  
 
Table 10.2.1.1.3. Deaths from selected causes (%), attributable to smoking, all ages, year 2000 
 
Smoking, along with other behavioural factors, plays an important role in premature mortality or 
mortality before the age of 65. In the EU, these early deaths account for one third of general mortality, 
with death rates twice as high for men as for women. 
 
 
Overall, the proportion of smoking attributable deaths among women is still rising, while male mortality 
peaked in the 1980s, as shown in Figure 10.2.1.1.5. It is important to keep in mind that mortality data 
today reflect the smoking prevalence of two to three decades ago. That is why still more men are dying 
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from smoking attributable diseases in all EU countries. Female mortality will probably increase in due 
time to reflect the current high prevalence of tobacco use among European women.  
 
Figure 10.2.1.1.5. Trends in smoking attributable mortality 1965-2000 in the EU25 
 
The term 'Tobacco epidemic' refers to certain, regular patterns in tobacco consumption across the globe. 
There are four distinctive stages of tobacco consumption prevalence in a population. These trends are 
followed by similar patterns in smoking attributable mortality two to three decades later (Figure 
10.2.1.1.6). 
 
Figure 10.2.1.1.6. Features of the tobacco epidemic 
 
The tobacco epidemic is at different stages in different European countries. Some countries are in stage 
four of the tobacco epidemic - e.g. Denmark, Germany, Finland and the UK. In central and eastern 
European countries the awareness of the harmful effects of tobacco smoking was low until the late 1980s. 
These countries, as well as some southern European countries are now at stage three of the epidemic, 
with smoking prevalence among males peaking or just beginning to decline, and smoking prevalence 
among women still increasing (ASPECT, 2004). Germany, for example, showed a decrease in total, male 
and female prevalence of smoking between 2000 and 2003, while Belgium recorded a drop in overall 
prevalence, but mainly due to the decrease of smoking in the male population between 2000 and 2002. 
  
Sex, age and socio-economic status as smoking determinants  
 
Men generally smoke more than women. Although more and more women are taking up smoking, this 
trend is not likely to reverse. The female smoking rates in some countries reached a plateau at lower 
levels than male rates, while in some countries it has started to decrease. The Global Youth Tobacco 
Survey however showed a worrisome trend: the difference in smoking rates between boys and girls is 
narrower than expected, especially in the Americas and in Europe. In the Americas, more girls smoke 
than boys, and there is only a small difference between sexes in Europe - 19.9% among boys, and 
15.7% among girls. The unexpected increase in cigarette consumption among girls is likely to double the 
death toll from tobacco-related illnesses by the year 2020 (Warren et al, 2006).  
 
Younger people generally smoke more than older ones. The Global Youth Tobacco Survey also revealed 
that Europe has the highest incidence of youth smoking in the world. Nearly 18% of Europeans aged 13 
to 15 are smokers, more than twice the global average of 8.9% (Warren et al, 2006).  
 
During the smoking epidemic there is a reversal from a positive to a negative association between socio-
economic status and smoking. For what concern the socio-economic aspects of the tobacco epidemic, 
four stages can be distinguished (Cavelaars et al, 2000): 
• In stage 1, smoking is an exceptional behavior and mainly a habit of higher socio-economic groups; 
• In stage 2, smoking becomes increasingly common. Rates among men peak at 50%-80% and are 

equal among socioeconomic groups or higher among higher socioeconomic groups. Among women, 
these patterns usually lag 10-20 years behind those of men. Smoking is first adopted by women from 
higher socioeconomic groups; 

• In stage 3, prevalence rates among men decrease to about 40% since many men stop smoking, 
especially those with a higher educational level. Women reach their peak rate (35%-45%) during this 
stage, while at the end of this stage also their rates start to decline; 

• In stage 4, prevalence rates keep declining slowly for both men and women, and smoking becomes 
progressively more a habit of the lower socio-economic groups.  

 
In most countries smoking is more prevalent among the lower educated, whereby the education is an 
indicator of the socio-economic status. However, there are variations among regions and countries. 
A north-south pattern, with strong social gradients in northern European countries and weaker or 
reversed gradients in southern European countries, was found for women and to a lesser extent for men, 
in the 45-74 years of age group. This observation did not apply to younger men. The differences found 
reflect the tobacco epidemic stages. 
Social gradients in smoking prevalence are steeper for younger men and women than for older 
generations. These steeper gradients of smoking prevalence are likely to translate into steeper gradients 
in smoking attributable morbidity and mortality in future (Cavelaars et al, 2000). 
 
Consequences of smoking for the individual and the society 
 
Smoking harms virtually every organ in the human body causing a wide range of diseases and a massive 
burden of chronic illness.  
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Cardiovascular disease (CVD) is the largest single cause of death in the EU, accounting for about 40% of 
deaths in both sexes (see Chapter 5.2.). Smoking contributes significantly to mortality from 
cardiovascular diseases. It has a synergistic effect with other risk factors for cardiovascular disease, such 
as high cholesterol levels in blood and hypertension (Keil U, et al., 1998).  
Cancers (see Chapter 5.3) of the respiratory tract (lungs, bronchi, and larynx) are responsible for one in 
20 deaths in the EU. These cancers are mainly due to smoking (European Communities, 2002).  
Mortality due to COPD (see Chapter 5.7) varies from country to country and is influenced by smoking, as 
well as by other factors. Smoking is, according to the estimates from vital statistics, the cause of 62% of 
all deaths from COPD in the EU-25 (Peto et al., 2005).  
 
Not only active smoking, but also passive inhalation of environmental tobacco smoke (ETS) causes 
adverse health effects, including lung cancer, COPD and CVD. It is estimated that 79,500 people die each 
year in the EU as a result of passive smoking (ERS, 2006; European Commission, 2003).  
In 1990–1994, the self-reported prevalence in the European Community of passive smoking in 
nonsmokers was 17.9% at home and 20.6% at work. At the follow up, ten years later, the prevalence of 
passive smoking at home had declined by 8.7%, while the prevalence of passive smoking at work 
decreased by 10.9% (Janson et al, 2006). 
 
Objective biomarkers for involuntary exposure to tobacco, such as serum cotinine, have been identified 
and validated. Measurements taken over a number of decades indicate a significant decline in serum 
cotinine concentration levels among non-smokers during the 1990s. This decline probably reflects the 
decrease in exposure on ETS due to anti-smoking interventions, such as restrictions of smoking in the 
workplace and other public places (Pirkle, 2006).  
 
Disease burden 
 
Tobacco is the leading cause for disease burden in the EU. The term 'Burden of disease' denotes the gap 
between the current health status and an ideal situation in which everyone lives into old age free of 
disease and disability. It is usually measured in disability adjusted life years (DALYs). Tobacco is a 
leading risk factor for disease burden in developed world, accounting for 12% of total DALYs (Lopez, 
2005). 
 
Tobacco is strongly linked to COPD and lung cancer and is known to have a synergistic effect with risk 
factors causing ischemic heart disease and cerebrovascular disease. The WHO has estimated that in 
2000, non-communicable diseases (NCDs) accounted for about 75% burden of disease expressed in 
DALYs in European region. The most prominent NCDs, such as CVD, cancer and COPD have one 
preventable risk factor related to lifestyle in common: tobacco use (WHO, 2002). 
 
Economic burden 
 
The economic burden of smoking probably exceeds 1% of GDP in Europe. The impact of tobacco 
morbidity and mortality on the society can be expressed as  
 
 
• “Direct costs”, associated with health care (hospitalisation, ambulatory care, prescription drugs, 

home health care and nursing home services) for smoking related diseases among smokers and 
second-hand smoke (SHS) victims, and 

• “Indirect costs”, associated with the loss of human capital due to smoking attributable premature 
deaths, productivity losses, foregone income taxes and contributions to social security among 
smokers, patient-SHS victims and carers who would otherwise be in paid employment (informal 
care). 

 
The current existing estimates of the total smoking-attributable costs for the two leading categories of 
smoking related diseases: COPD and CVD, in Europe amount to between €105.83 billion and €130.31 
billion for the year 2000, or about 1% of the region’s GDP. The indirect costs of smoking account for two 
thirds of this amount. This is a very conservative estimate, considering the fact that only two major 
diseases have been included, and even for these two not all costs have been taken into account (e.g. the 
costs of informal care, the costs linked to the treatment of reproductive problems, the costs related to 
SHS and budgetary costs related to social services). A more comprehensive estimate of net social costs 
for Australia ranges between 2.1% and 3.4% of GDP (ASPECT, 2004; Collins & Lapsley, 2002). 
 
Nicotine and addiction 
 
The reason underlying the regular, daily smoking is nicotine addiction. Cigarette is a very efficient drug 
delivery system. When tobacco is smoked, nicotine rapidly peaks in the bloodstream and enters in the 
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brain. Immediately after exposure to nicotine, there is a “kick” caused in part by the drug’s stimulation of 
the adrenal glands resulting in a discharge of adrenaline. The rush of adrenaline stimulates the body and 
causes a sudden release of glucose, as well as an increase in blood pressure, respiration and heart rate 
(NIDA, 2006). 
 
Nicotine has several effects on the brain. The activation of reward pathways, the brain circuitry that 
regulates feelings of pleasure is of primary importance to the addictive potential of nicotine. The calming 
effect of nicotine reported by many users is probably associated to a decline in the withdrawal effects in 
addicted individuals, rather than the direct effects of nicotine (NIDA, 2006). 
Nicotine is only one of the 2000 chemical constituents of tobacco. When tobacco is burned incompletely 
during smoking, almost 4000 chemicals can be found in the smoke. 
 
Three kinds of smoke can be distinguished, each differing in terms of toxicant concentration, size of 
particles, effects of temperature and a host of other characteristics. Mainstream smoke is what emerges 
from the “mouth” or butt end of a puffed cigarette. Sidestream smoke is what arises from the lit end of a 
cigarette, mostly between puffs. Environmental tobacco smoke, smoke present in air, consists of exhaled 
mainstream smoke and sidestream smoke.  
 
Dependence is stronger when tobacco smoke is inhaled into the lungs and increases with the quantity 
and speed of nicotine absorption. An improved understanding of addiction and of nicotine as an addictive 
drug has been instrumental in developing medications and behavioral treatments for tobacco addiction 
(NIDA, 2006).  
 
Snuff is another efficient nicotine delivery system. Snuff is fine ground moist tobacco that is used in small 
portions of 1-2 grams that are placed between the lip or cheek and gum. Nicotine from oral tobacco is 
absorbed more slowly, but the peak levels are similar and the high level remains constant for a much 
longer time than after smoking. The average snuff dipper keeps the snuff pinch in their mouth 
approximately 11-14 hours per day (ENSP, 2003). 
 
Health impact of smokeless tobacco 
 
There is no safe or harmless tobacco product. Smokeless tobacco use, however, appears to be less 
harmful than smoking tobacco. An incomplete tobacco combustion that occurs during smoking releases 
4000 chemical substances. In contrast, snuff contains more than 2500 chemical substances, of which 28 
are known cancerogens. Major contributors are tobacco specific nitrosamines (TSNAs), the most common 
carcinogens in unburnt tobacco that are formed in the process of ageing, fermentation and curing of 
tobacco. The Swedish snuff manufacturer has developed a set of standards called the Gothiatek Standard 
that sets limits for harmful constituents in its product, known as snus.  
Health effects of oral tobacco use include an increased risk of cancer (Boyle et al, 2003). Especially 
cancers of the oral cavity and pancreas are associated to snuff use, although an increased risk for oral 
cancer development could not be proven for Swedish snuff (SCENIHR, 2007). A recent study, however, 
reported an increased risk for pancreatic cancer in snus users (Luo et al, 2007). Other known health 
effects of snuff use include increase of blood pressure, increased risk for diabetes, musculoskeletal 
injuries, pregnancy and early childhood complications. The association with the cardiovascular disease is 
not unequivocally clear. (ENSP, 2003).  

 
 
10.2.1.1.4. Tobacco harm reduction 

 
Individual interventions 
 
An individual approach to smoking cessation includes pharmacotherapy and behavioral therapy. These 
are most effective when combined with collective interventions. 
Only 3% of smokers manage to quit smoking using will power alone (ASH, 2006). Success depends to a 
great extent on motivation, but a combination of pharmacotherapy and behavioral therapy probably 
yields best results. 
 
Nicotine replacement therapy (NRT) in the form of patches, chewing gum, lozenges, inhalers and nasal 
sprays helps relieve the withdrawal symptoms that prevent many smokers from quitting. It contains 
nicotine, but does not contain thousands of other harmful substances found in cigarettes and snuff. 
 
The non-nicotine pharmacotherapy includes several drugs from different categories. Two of the most 
promising are bupropion and varenicline. They are both prescription drugs approved by national 
authorities of some countries to help patients stop smoking. Bupropion is an antidepressant drug that 
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reduces withdrawal symptoms and lessens the urge to smoke. Varenicline, recently approved both in 
Europe and USA, is a partial nicotine agonist that prevents the nicotine-withdrawal symptoms and 
eliminates the reward from smoking. 
 
Certain moods, times of the day or activities may present strong triggers for craving a cigarette. 
Pharmacotherapy is not a cure for these smoking triggers. Furthermore, the motivation to quit smoking 
determines the success rate of smoking cessation to a large extent. Some studies found that the 
integration of behavioral therapy can increase the quitting rate by another 50-100% (Fiore et al, 2000). 
Psychosocial interventions are helpful at all phases of tobacco addiction treatment, not only as a first-line 
intervention (Foulds et al, 2006). There is a wide range of psychosocial treatment options, including 
counselling via internet and telephone, as well as individual and group counselling.  
 
Collective interventions – tobacco control in the EU 
 
Collective interventions geared towards the reduction of tobacco related harm can be categorized as 
follows: 
 

• measures to reduce the demand for tobacco products (price, taxation);  
• measures to reduce exposure to environmental tobacco smoke (smoking bans in public places); 
• measures to limit tobacco industry advertising, promotion and sponsorship;  
• measures to raise awareness about the addictive nature and health hazards of tobacco use; and 
• measures to raise awareness about treatment possibilities. 

 
Curbing tobacco use is a longstanding EU health priority. The EU has been actively contributing to the 
reduction of tobacco consumption for more than twenty years. This contribution has evolved from 
prevention, training and research within the scope of the fight against cancer, to a broad strategic 
tobacco control approach. The current EU-wide efforts are based on four mutually reinforcing pillars: 
 

• legislative measures, based on the Community Treaties as well as more specific, secondary 
legislation; 

• support for Europe-wide and cross-national smoking prevention and cessation activities, financed 
via action programmes and the Community Tobacco Fund; 

• mainstreaming of tobacco control into a range of other Community policies; and 
• ensuring the Community’s achievements also have an impact outside the EU region by fostering 

international co-operation and taking on a major role in tobacco control at global level. 

 
EU action focuses on supporting prevention, collaboration between Member States and research. The 
quest for a smoke free EU also forms part of the Environment and Health Action Plan through which 
passive smoking is now more actively tackled. 
Legally, these efforts are firmly grounded in the Community Treaties and supported further by a range of 
specific regulations. The legal competencies of the EU enable it to make some unique contributions to 
tobacco control both in Europe and globally. The WHO Framework Convention on Tobacco Control (FCTC), 
which all Member States and the Community have signed, has been a significant factor in the further 
advancement of tobacco control at EU and Member State level. 
Within the Treaties of the Community, articles 152 and 95 EC provide the legal base for EU policy and 
action in the area of tobacco control. These articles are concerned respectively with public health and 
internal market issues. Through the application of these two articles, a range of more specific measures 
and agreements have been developed to support the EU’s efforts in the area of tobacco control. 
The provisions in the Treaty have been given force through a range of secondary legal measures to 
support tobacco control. Together, they underpin and complement the Community’s action, including a 
range of smoking prevention and cessation activities. 
Binding legal measures include Directives on: 
 

• the advertising and sponsorship of tobacco products; 
• the structure and rates of excise duty applied on manufactured tobacco;  
• the manufacture, presentation and sale of tobacco products; 
• television broadcasting, banning the advertising of tobacco products; and 
• minimum safety and health requirements for the workplace. 

 
Non-binding legal measures include: 
 
1) a Council Recommendation on the prevention of smoking and on initiatives to improve tobacco control. 
This recommendation pays particular attention to measures restricting youth access to tobacco; and 
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2) a Resolution on banning smoking in public places. Since the adoption of the resolution in 1989, 
Member States’ governments have developed their own specific action to implement this resolution, 
which has been done at different pace. 
 
EU competencies in health and safety as well as in taxation have also provided legal ground for tobacco 
control measures. There is a broad consensus on the effectiveness of six policy measures that can be 
implemented at (sub)national level. These measures differ as to the extent of their impact. Prices and 
taxation policies are attributed the greatest impact, followed by smoking bans in workplaces and public 
places. Bans on advertising of tobacco products , appropriate consumer information, warning labels and 
treatment for those wanting to quit smoking complete the six effective measures. A comprehensive 
strategy incorporating all six measures is most effective.  
 
Policy makers can therefore build on a range of policy options that have been proven to be effective in 
the past. It is, however, also important that they remain vigilant to newly emerging challenges, such as 
whether to lift the ban on snuff use. 

 
International organisations 
 
The WHO Framework Convention on Tobacco Control (FCTC) is the first-ever global health treaty 
providing a comprehensive tobacco control framework (WHO, 2005). The FCTC objective is 'to protect 
present and future generations from the devastating health, social, environmental and economic 
consequences of tobacco consumption and exposure to tobacco smoke.' The EU Council approved the 
FCTC in June 2004, and subsequently ratified it on 30 June 2005.  
 
Significant measures to reduce the demand for tobacco,  supported by the FCTC include: 
• price and tax measures; 
• protection from exposure to tobacco smoke, particularly in workplaces, public transport and indoor 

public places; 
• regulation of the contents of tobacco products; 
• regulation of tobacco product disclosures; 
• packaging and labeling of tobacco products, requiring large health warning labels and prohibiting the 

use of deceptive labels such as "light", "low tar", and "mild"; 
• education, communication, training and public awareness; 
• tobacco advertising, promotion and sponsorship. Countries are to undertake a comprehensive ban on 

tobacco advertising, promotion and sponsorship within five years of ratifying the treaty if their 
constitutions allow this. If there are constitutional constraints, countries are required to put 
restrictions in place; and 

• demand reduction measures concerning tobacco dependence and cessation. 
 
The FCTC also supports measures to reduce the supply of tobacco. These include: 

1. illicit trade in tobacco products (smuggling); 
2. sales to and by minors, and  
3. provision of support for economically viable alternative activities. 
 

By signing the Treaty, countries also commit themselves to take supportive measures at national level. 
Key examples of these measures are: 

 
• the establishment of a national coordinating mechanism or focal point for tobacco control; 
• the inclusion of tobacco cessation services in national health programmes, and 
• promoting the participation of NGOs in the development of national tobacco control programmes. 
 
Under the UN Charter, identifying solutions to international social and health problems falls within the 
remit of the Economic and Social Council (ECOSOC). Their Resolution 2004/62 on Tobacco Control 
supports the WHO Framework Convention on Tobacco Control and urges UN Member States to strengthen 
tobacco control measures and programmes. 
On 7 February 2008 the WHO released a new Report on “Global Tobacco Epidemic” showing that while 
progress has been made, not a single country has fully implemented all key tobacco control measures. 
The report also outlined an approach that governments can adopt to prevent tens of millions of 
premature deaths by the middle of this century. In this new report which presents the first 
comprehensive analysis of global tobacco use and control efforts, the WHO has found that only 5% of the 
world’s population lives in countries that fully protect their population with any one of the key measures 
that reduce smoking rates. The report also reveals that governments around the world collect 500 times 
more money in tobacco taxes each year than they spend on anti-tobacco efforts. It finds that tobacco 
taxes, the single most effective strategy, could be significantly increased in nearly all countries by 
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providing a source of sustainable funding to implement and enforce the recommended approach, i.e. a 
package of six policies called MPOWER. The six MPOWER strategies are: 
 
 
• Monitor tobacco use and prevention policies 
• Protect people from tobacco smoke 
• Offer help to quit tobacco use 
• Warn about the dangers of tobacco 
• Enforce bans on tobacco advertising, promotion and sponsorship 
• Raise taxes on tobacco 
 
The report documents the epidemic's shift to the developing world, where 80% of the more than eight 
million annual tobacco-related deaths projected by 2030 are expected to occur. The global analysis, 
collated by the WHO from the information provided by 179 Member States, gives governments and other 
groups a baseline for monitoring efforts to stop the epidemic in the years to come. The MPOWER package 
provides countries with a roadmap to help them meet their commitment towards the WHO Framework 
Convention on Tobacco Control, which came into force in 2005. Other key findings in the report include: 
 
• Only 5% of the global population is protected by comprehensive national smoke-free legislation and 

40% of countries still allow smoking in hospitals and schools; 
• Only 5% of the world’s population lives in countries with comprehensive national bans on tobacco 

advertising and promotion; 
• Just 15 countries, representing 6% of the global population, mandate pictorial warnings on tobacco 

packaging; 
• Services to treat tobacco dependence are fully available in only nine countries, covering 5% of the 

world’s population; 
• Tobacco tax revenues are more than 4000 times greater than spending on tobacco control in middle-

income countries and more than 9000 times greater in lower-income countries. High-income 
countries collect about 340 times more money in tobacco taxes than they spend on tobacco control. 

 
Snuff and tobacco harm reduction debate 
 
Tobacco harm reduction is a “strategy which aims at minimizing the damage to the population’s health 
resulting from the use of tobacco products or their substitutes” (McKee and Gilmore, 2007). 
Current tobacco control policies seek to reduce the supply of tobacco (e.g. through price and taxation 
policies) and the demand for tobacco (by e.g. raising awareness about its effects on health and 
supporting those who wish to quit). Most smokers will at some point attempt quitting and most of those 
will repeatedly fail, due to the addictive power of nicotine. The available treatments for nicotine addiction 
show modest success and are either based on medicinal nicotine (NRT) use or on abstinence (“quit-or-
die” approach) (Martinet et al, 2007). 
 
Sweden is the only country of the European Union where snuff is not banned. It is undisputed that the 
low smoking prevalence, and consequently, the low smoking-attributable mortality among Swedish men 
are at least in part effects of the established and widespread use of snuff in that population. In the light 
of these facts, a part of the public health community promotes lifting a ban on snuff as an acceptable 
harm reduction strategy. 
The advocates of this approach assert that the evidence from Sweden suggests that snuff is used as a 
substitute for smoking and for smoking cessation. Smokers who will not or cannot quit smoking should 
not be withheld a less hazardous form of tobacco. An alternative to the classical “quit or die” approach 
could be legalizing snuff (Bates et al, 2003). 
The critics of this approach maintain that smokeless tobacco is a risk to health and as such should not be 
legalised. In particular, the public health message on tobacco-related harm could be confusing for the 
general public. Furthermore, it remains unclear whether snuff in Sweden indeed has a role as an aid for 
quitting smoking. Results from different studies remain inconclusive, as they could not sufficiently 
demonstrate causal relationship between snuff use and quitting smoking. Other factors, such as effective 
tobacco control policies in Sweden may have contributed to this effect, commonly associated to snuff use. 
Other concerns include the gateway effect – snuff users may later become smokers - an argument which 
has not been proven (McKee and Gilmore, 2007; ENSP, 2003). The Swedish experience is limited to its 
male population – female smoking rates are still relatively high and prevalence of snuff use low, despite 
its availability. Finally, due to societal and cultural differences, it would be impossible to extrapolate 
future patterns of smoking or oral tobacco prevalence if oral tobacco were made available in EU countries 
where it is now unavailable (European Commission, 2007).  
 
The European Commission is in the process of reviewing the ban and its Scientific Committee on 
Emerging and Newly Identified Health Risks (SCENHIR) has published a preliminary report on the Health 
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Effects of Smokeless Tobacco Products in 2007, while the final opinion on the health effects of smokeless 
tobacco products was adopted in February 2008. The conclusions of this report and the final opinion of 
the SCENHIR are that smokeless tobacco products (STP) are addictive and hazardous to health, and that 
there is insufficient scientific evidence to support the use of STP as a smoking cessation aid. Furthermore, 
relative trends in progression from STP into and from smoking differ between countries; thus, it is not 
possible to extrapolate the patterns of tobacco use from one country where oral tobacco is available to 
other countries, due to societal and cultural differences (European Comission, 2008).  
 
 
10.2.1.1.5. Progress in tobacco control in 30 European countries, 2005-2007 
 
The "Progress in Tobacco Control in 30 European Counrties 2005-2007" report (Joossens and Raw, 2008) 
describes the results of a survey on tobacco control activity in 30 European countries between 2005 and 
2007 using the Tobacco Control Scale (TCS) and based on the six policies described by the World Bank. 
 
Table 10.2.1.1.4. Selected EUGLOREH countries and total TCS score in 2007 
 
The average overall score has risen over the two years from 47 to 52 out of the scale maximum of 100. 
This increase is mainly due to three TCS subscales: the smoking bans in public places, the spending on 
tobacco control and advertising bans. No increase in average scores for pricing, health warnings and 
tobacco dependence treatment subscales was recorded. The best scoring countries, UK, Estonia, Spain, 
Romania, Switzerland, Lithuania, Latvia and Luxembourg, recorded increases of 10 points or more over 
the two years.  
A significant improvement in tobacco control in Europe in this period is attributed to the success of the 
2003 EU directive banning tobacco advertising and to the adoption of smoke-free legislation.  
 
The report defines six areas for improvement in the reduction of tobacco use: 

• Tobacco control programmes should be comprehensive and should include at least the six 
measures described by the World Bank. 

• Countries should spend a minimum of € 3 per capita per year on tobacco control. 
• Countries should introduce comprehensive smoke-free legislation. This should include a total 

ban on smoking in work and public places, including bars, restaurants, health and educational 
facilities, and public transport. 

• Regular increases in tobacco taxes should be the policy at EU and Member State levels. The 
number of cigarettes that can be imported for personal consumption between EU countries 
should be reduced to 200 per person. 

• Pictorial health warnings on the two main sides of tobacco product packages should be 
mandatory for all EU countries. 

 
 
10.2.1.1.6. Future developments 
 
Despite the progress made in tobacco control, smoking continues to be the largest single cause of death 
and disease in the European Union. Tobacco causes one in seven deaths in the EU, killing over 650 000 
people every year. Worldwide, it causes 5,4 million deaths annually. 
 
The tobacco epidemic is shifting its focus towards low income population, youth and women – the new, 
vulnerable target. It is estimated that within a few decades, 80% of tobacco-related deaths will occur in 
the developing world.  
 
European youth is particularly vulnerable to tobacco advertising and its smoking rates exceed those of 
their peers elsewhere in the world. Consequently, more effort has to be invested into protecting this 
population from the tobacco-related harm. 
 
Smoking is almost invariably more common among the poor. Consequently, the harmful effects of 
smoking add to their existing disproportionate health burden. There is clear evidence that tobacco control 
measures can make a considerable contribution to reducing social inequalities in health in Europe 
(Mackenbach et al, 2004). 
 
Smoking epidemic is man-made and entirely preventable. It can and must be stopped through a 
concerted action of governments and civil society. There is broad consensus on the effectiveness of the 
six policy measures that can be implemented at (sub)national level. These measures differ as to the 
extent of their impact. Prices and taxation policies (1) are attributed most impact, followed by smoking 
bans in workplaces and public places (2). Bans on advertising of tobacco products (3), appropriate 



 481

consumer information (4), warning labels (5) and treatment for those wanting to quit smoking (6) 
complete the six effective measures. A comprehensive strategy incorporating all six measures is most 
effective. 
 
In Europe, research has shown that the implementation of these strategies for reducing tobacco-related 
harm has been successful, but also that more can be done (Joosens & Raw, 2007). In particular, increase 
of spending on tobacco control and the implementation of a comprehensive smoke-free legislation are 
seen as two areas that could bring further improvement. Economic evidence shows that tobacco control 
interventions are the second most cost effective way to spend health funds, after childhood immunization 
(ASPECT, 2005). The ban on smoking in public places that include all work places, health and educational 
facilities and public transport should become a priority for European governments. 
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10.2.1.2. Alcohol 
  
 
Acronyms 
 
APN Alcohol Policy Network 
BAC  Blood Alcohol Concentration  
CHD  Coronary Heart Disease  
CHOICE CHOsing Interventions that are Cost-Effective 

project 
DRUID Driving under the influence of drugs, alcohol 

and medicine 
ECAS European Comparative Alcohol Study 
ELSA  Enforcement of national Laws and Self-

regulation on advertising and marketing of 
Alcohol 

ESPAD European Schools Project on Alcohol and 
Other Drugs 

FAO Food and Agriculture Organization 
FAOSTAT Food and Agriculture Organization Statistical 

Division 
FASD  Foetal Alcohol Syndrome  
GBD Global Burden of Disease 
HBSC Health Behaviour in School-aged Children 
OECD Organisation for Economic Co-operation and 

Development 
PHEPA Primary Health Care European Project 
WHO World Health Organization 

 
 
10.2.1.2.1. Introduction 
 
Alcohol can affect almost every organ of the body and is related to more than 60 different disorders and 
diseases with short and long-term consequences. For a number of conditions, there is an increasing risk 
with increasing levels of alcohol consumption. Alcohol is a health determinant, leading to the need for 
better health statistics and available information for Member States to manage  
harmful alcohol use. 

 
Alcohol-related harm includes those health and social problems that occur to the drinker and those 
surrounding the drinker at both individual and societal levels, in which alcohol plays a causal role. 
Alcohol-related harm includes the “harmful use of alcohol”, a category in the ICD-10 classification of 
mental and behavioural disorders, which refers to a condition in which physical or psychological harm has 
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occurred to the individual as a result of his or her drinking. A public health perspective also includes the 
risk of harm or hazardous alcohol consumption, as it is associated, for instance, to particular amounts or 
patterns of drinking.  
 
Binge drinking has increased much among young people and is increasing among adults. The harm done 
by alcohol has a larger disporptionate effect on young men. Alcohol consumption is associated with 
violence.  
 
 
10.2.1.2.2. Data sources  

 
The main information sources derived from Anderson & Baumberg (2006) are:. 
 
European Commission 

 
• Updated country profiles provided by the members of the Alcohol Policy Network (APN), co-

financed by the European Commission (http://www.ias.org.uk/btg/countryreports/index.html)  
• Eurostat NewCRONOS database 
• Eurobarometer surveys 

 
Commission-funded projects 

 
• European Comparative Alcohol Study (ECAS) reports (2001-2) 

 
World Health Organization (WHO) 

 
• Comparative Risk Assessment Study, carried out within the Global Burden of Disease (GBD) 

project 
• CHOsing Interventions that are Cost-Effective project (CHOICE) 
• Global Status Report on Alcohol 
• Global Status Report on Alcohol Policies 
• WHO-EURO Health for All Database 
• WHO-EURO Alcohol Control Database 
• WHO Global Alcohol Database 

 
International comparative surveys 

 
• European Schools Project on Alcohol and Other Drugs (ESPAD; part-financed by Council of 

Europe) 
• Health Behaviour in School-aged Children (HBSC; WHO-EURO) 

 
Food and Agriculture Organization 

 
• Statistical division (FAOSTAT) database 
 

Organisation for Economic Co-operation and Development (OECD) 

 
• OECD Statistics Portal 
• International Handbook of Alcohol Problems and Dependence 

 

 
 
10.2.1.2.3. Data description and analysis 
Alcohol consumption and patterns of drinking 
 
The European Union is the heaviest drinking region of the world, with each adult drinking on average 11 
litres of pure alcohol each year – a level over 2.5 times the rest of the world’s average. Within the EU 
there is a considerable variation in levels of recorded consumption, with Luxembourg drinking 2.5 times 
as much per adult as Malta, and even lower levels visible in non-EU European countries such as Iceland 
and Norway ( however, in the case of Luxembourg, consumption data may be affected by very large 
trans-border sales due to low taxes on alcohol).  
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Despite the present differences between countries, the recorded consumption is much closer together 
than it was previously (Figure 10.2.1.2.1). Across the 20 countries, with data going back to the 1960s, 
the amount of variation has more than halved (Anderson & Baumberg 2006). While these trends are 
sometimes the accumulation of many years of gradual variation, it is also possible for large changes to 
occur in a short time period. For example, consumption rose by nearly 27% in Ireland between 1994 and 
2000 and 17% in Finland between 2000 and 2005, while it dropped by 22% in Italy between 1974 and 
1978. 
 
Figure 10.2.1.2.1. Trends in recorded alcohol consumption in population aged ≥15 years 
 
Some 53 million adults (14% of the adult population aged 16+) do not drink alcohol at all, and some 58 
million can be classified as heavy drinkers (16% of the adult population), defined as women who 
consume on average more than 20g alcohol per day and men who consume more than 40g/day.  
 
According to the 2006 Eurobarometer survey, 75% of EU25 citizens aged 15+ consumed alcohol at least 
once during the previous 12 months, and 65% had consumed alcohol during the previous 30 days. 
Twenty eight percent of past year EU25 drinkers (80 million people) reported that they consumed five or 
more drinks (50g alcohol) on one occasion at least once a week on average during the previous 12 
months Table 10.2.1.2.1. The proportion of the total population who were binge drinkers was 54% in 
Ireland and 33% in Spain, being much higher than in Finland (17%) and Sweden (11%). A much higher 
proportion of all men (31%) than women (12%) had binged at least once a week. Whereas 24% of all of 
those aged 15-24 had binged at least once a week, binge drinking was also common amongst those aged 
55+, with 18% binging at least once a week.  
 
Table 10.2.1.2.1. Frequency of having had five or more drinks in a single occasion during previous year 
 
Of the two thirds of EU25 citizens aged 15+ who had drunk alcohol at least once during the previous 30 
days, one in ten reported that they usually had 5 or more drinks (50g alcohol) on one occasion when 
they consumed alcohol. Of the past month drinkers, a pattern of binge drinking was most common in 
Ireland, where 36% reported to drink 3-4 drinks (30-40g alcohol) on one occasion and a further 34% 5 
or more drinks (50g alcohol). The proportion of EU15 adults who normally drank five or more drinks on a 
drinking occasion remained the same in 2006 as in 2003 (10%). However, given that 67% of EU15 adults 
reported alcohol consumption within the past 30 days in 2006 compared to 61% in 2003, the actual 
number of EU15 adults who normally drank five or more drinks (50g alcohol) on an occasion increased by 
10% between 2003 and 2006.  
 
Nearly all (over 9 in 10) 15-16 year-old students have drunk alcohol at some point in their life, starting 
on average just after 12½ years of age. Data from the 2003 European School Survey Project on Alcohol 
and Other Drugs (ESPAD) found that the average amount of alcohol drunk by 15-16 year olds on the last 
drinking occasion was 60g of alcohol. No EU15 country outside of southern Europe has an average level 
below 56g, while in the UK and Ireland the amount drunk on the last occasion even reaches over 80g of 
pure alcohol. Last occasion drinking levels are slightly lower in the EU10 and significantly lower in 
southern Europe, which averaged 38g of pure alcohol. The highest levels of both binge-drinking and 
drunkenness are found in the Nordic countries, UK, Ireland, Slovenia and Latvia. This contrasts with the 
low levels found in France, Italy, Lithuania, Poland and Romania – for example, binge-drinking 3+ times 
in the last month was reported by 31% of boys and 33% of girls in Ireland, but only 12%-13% of boys 
and 5%-7% of girls in France and Hungary. Across the whole EU though, over 1 in 8 (13%) of 15-16 year 
old students have been drunk more than 20 times in their life, and over 1 in 6 (18%) have binged (5+ 
drinks on a single occasion) three times or more in the last month. Binge-drinking in young people has 
increased across much of Europe in the last 10 years, more so in the early part of this period.  
 
Acute harm from alcohol  

 

A substantial proportion of incidents of aggression and violent crime involve one or more participants who 
have been drinking, with 25%-85% of violent crimes relating to alcohol, the proportion varying across 
countries and cultures. There is a relationship between alcohol consumption and the risk of involvement 
in violence, including homicide, which is stronger for intoxication than for overall consumption. Episodic 
heavy drinking, frequency of drinking and drinking volume are all independently associated with the risk 
of aggression, with frequency of drinking appearing to be the most important. There is an overall 
relationship between greater alcohol use and criminal and domestic violence, with particularly strong 
evidence from studies of domestic and sexual violence. The relationship is attenuated when other 
characteristics, such as culture, gender, age, social class, criminal status, childhood abuse and use of 
other drugs in addition to alcohol are taken into account. Generally the higher the level of alcohol 
consumption, the more serious is the violence  
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Parental drinking can affect the environment in which a child grows up through financial strain, poor 
parenting, marital conflicts and negative role models. A large number of studies have reported a variety 
of childhood mental and behavioural disorders to be more prevalent among children of heavy drinkers 
than others. Systematic reviews have suggested that alcohol is a cause of child abuse in 16% of cases. 

The risk of drinking and driving increases with both the amount of alcohol consumed and the frequency of 
high volume drinking occasions, as well as blood alcohol concentration levels. A review of 112 studies 
provided strong evidence that impairment in driving skills begins with any departure from a zero blood 
alcohol concentration level (BAC). Comparison of blood alcohol concentrations (BACs) of drivers in 
accidents with the BACs of drivers not involved in accidents find that male and female drivers at all ages 
who had BACs between 0.2g/l and 0.49g/l had at least a three times greater risk of dying in a single 
vehicle crash. The risk increased to at least 6 times with a BAC between 0.5g/L and 0.79g/L and 11 times 
with a BAC between 0.8g/l and 0.99 g/L.  

There is a relationship between the use of alcohol, largely in the short term, and the risk of fatal and non-
fatal accidents and injuries. People who usually drink alcohol at lower levels, but who engage periodically 
in drinking large quantities of alcohol, are at particular risk. Alcohol increases the risk of attendance at 
hospital emergency rooms in a dose dependent manner; between 20% and 80% of emergency room 
admissions can be alcohol-related. Alcohol alters the treatment course of injured patients and can lead to 
surgical complications and a greater likelihood of death.  
  
Heavy drinking is a major risk factor for suicide and suicidal behaviour among both young people and 
adults. There is a direct relationship between alcohol consumption and the risk of suicide and attempted 
suicide, which is stronger for intoxication than for overall consumption. 
 
Each year in the European Union, it has been estimated that alcohol is related to: 

− 2,000 homicides (4 in 10 of all murders) 
− 17,000 deaths from road traffic accidents (1 in 3 of all road traffic fatalities), including 10,000 

deaths of people other than the drink-driver 
− 27,000 accidental deaths 
− 10,000 suicides (1 in 6 of all suicides) 
− 16% of all child abuse / neglect 
− 5-9 million children living in families adversely affected by alcohol. 

 
Table 10.2.1.2.2. Change in death rates, by cause, from a 1 litre increase in per capita alcohol 
consumption 
 
As can be seen in Table 10.2.1.2.2, there are significant relationships between a 1 litre increase in 
alcohol consumption and death rates from a number of conditions, which are stronger in lower consuming 
than higher consuming countries partially reflecting the increased proportional size of a one-litre change 
in low-consuming countries.  
 
Chronic harm from alcohol 
 
Alcohol is a toxic substance that is a cause of 60 or more different disorders. Alcohol consumption can 
result in addiction. The risk of alcohol dependence increases with both the volume of alcohol consumption 
and a pattern of drinking larger amounts on an occasion. For many conditions there is an increasing risk 
with increasing levels of alcohol consumption, with no evidence of a threshold effect, including, for 
example, cancer of the oral cavity, haemorrhagic stroke, hypertension, pancreatitis and breast cancer in 
women. The total amount of alcohol consumed over a lifetime alcohol intake increases the risk of harm. 
For example, a consumption of 15-30 g ethanol /day throughout life increases the risk of breast cancer in 
women by one third. 
 
There is a linear relationship between alcohol consumption and symptoms of depression and anxiety, with 
an increasing prevalence of symptoms with greater consumption. Alcohol-dependent individuals 
demonstrate a two- to three-fold increase in the risk of depressive disorders, while there is evidence for a 
continuum in the magnitude of co-morbidity as a function of the level of alcohol use. There is a straight 
line relationship between the amount of alcohol consumed over a lifetime and a decreased volume of 
brain grey matter. 
 
Long term exposure to alcohol increases the risk of liver cirrhosis and acute and chronic pancreatitis. The 
reduction in alcohol consumption, which took place in Southern European Countries after the 70s is 
associated to a strong reduction (almost 3 times) of liver cirrhosis (Figure 10.2.1.2.2). 
 
Figure 10.2.1.2.2. Alcohol consumption and cirrhosis rates in southern Europe 
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Alcohol is a carcinogen; long term exposure increases the risk of cancers of the mouth, oesophagus 
(gullet), larynx (upper airway), liver and female breast, and - to a lesser extent - cancers of the stomach, 
colon and rectum in a linear relationship, with no evidence of a threshold effect.  
 
The risk of coronary heart disease decreases to about 80% of the level of non-drinkers at 20 grams (two 
drinks) of alcohol per day, with most of the reduction in risk occurring by a consumption of one drink 
every second day. Some reviews have suggested that the protective effect is due to a systematic 
misclassification due to the inclusion as ‘abstainers’ of many people who had reduced or stopped 
drinking, a phenomenon associated with ageing and ill health. Alcohol raises blood pressure and 
increases the risk of hypertension and haemorrhagic stroke in a dose dependent manner. There is a J-
shaped relationship between alcohol consumption and the risk of ischemic stroke. Episodic heavy drinking 
increases the risk of heart arrhythmias and sudden coronary death, even in people without any evidence 
of pre-existing heart disease. 
 
Alcohol shows reproductive toxicity. Prenatal exposure to alcohol can be associated to a distinctive 
pattern of intellectual deficits that become apparent later in childhood, including reductions in general 
intellectual functioning and academic skills as well as deficits in verbal learning, spatial memory and 
reasoning, reaction time, balance, and other cognitive and motor skills. Although these deficits are most 
severe and have been documented most extensively in children with Foetal Alcohol Syndrome (FASD), 
children pre-natally exposed to lower levels of alcohol can also exhibit similar problems.  
 
Heavy drinking during adolescence and young adulthood is associated with poorer neurocognitive 
functioning during the young adult years, and particularly with impairment of attention and visuospatial 
skills.  
 
It has been estimated that each year in the European Union, alcohol causes: 

− 45,000 deaths from liver cirrhosis 
− 50,000 cancer deaths, of which 11,000 are female breast cancer deaths 
− 17,000 deaths due to neuropsychiatric conditions 
− 200,000 episodes of depression.  

 
Overall burden 
 
Adding up all the harm done by alcohol means that 7.4% of all ill-health and premature death in the 
European Union is due to alcohol, placing alcohol as the third most important risk factor after tobacco and 
high blood pressure. This is mainly for men, accounting for 12% of all male ill-health and premature 
death and a smaller but still sizeable 2% of all female ill-health and premature death. The larger 
proportion of the burden arises from alcohol-related neuropsychiatric conditions and accidents, Figure 
10.2.1.2.3. 
 
Figure 10.2.1.2.3. Alcohol-attributable burden of death and ill-health in the European Union 
 
Economic costs of alcohol consumption 
 
The burden of ill-health due to alcohol is disproportionally shouldered by young men in Europe, 13,000 of 
whom die in the EU each year, Figure 10.2.1.2.4. This represents 1 in every 4 deaths of young men, 
rising to nearly 1 in 3 in the EU10. Alcohol is responsible for a slightly smaller but still substantial death 
toll in young women, with the 2,000 deaths corresponding to 11% of female mortality at this age across 
the EU.  
 
The high level of harm to young people is due to the importance of intentional and unintentional injury as 
primary causes of death in young people, as opposed to heart disease later in life. 
 
Figure 10.2.1.2.4. The share of deaths attributable to alcohol in EU per age group (year 2000) 
 
There is a substantial health gap across Europe, with a difference in life expectancy at birth between EU 
countries of as much as 10 years. Against this background, it is clear that many of the individual 
conditions that contribute to the health gap are linked to alcohol. For males dying between the ages of 20 
and 64, injuries are responsible for nearly half (46%) of the difference in life expectancy between the 
three Baltic states (Estonia, Latvia and Lithuania) and the EU15, and for one fifth (22%) of the difference 
between central and eastern Europe (Poland, Czech Republic, Slovakia, Hungary, Slovenia, Romania, 
Bulgaria) and the EU15 (Zatonski 2008). Whereas in the EU15, alcohol is responsible for 29% of all male 
injuries and 19% of all female injuries, in the central and eastern European countries, the proportions are 
38% and 29%, and in the three Baltic states 48% and 42% respectively. The estimates suggest that 
alcohol is responsible for a difference in the crude death rate of approximately 90 extra deaths per 
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100,000 people for men and 60 per 100,000 for women (as well as 16,000 DALYs per million people for 
men and 4,000 DALYs per million for women) in the EU10, compared to the EU15 (Anderson and 
Baumberg 2006).  
 
Alcohol is a cause of health inequalities within countries. For example, in Sweden, alcohol is the 2nd most 
important cause of inequalities in the burden of ill-health for men (7th for women), with several other 
alcohol-related diseases such as ischemic heart disease and self-inflicted injuries also prominent (Ljung et 
al, 2005). Many of the conditions that are responsible for health inequalities are strongly linked to 
alcohol, including external causes (e.g. violence, accidents), stroke and liver disease (across the EU15), 
ischemic heart diseases (northern Europe) and cancer (southern Europe). The role of alcohol in these 
inequalities may be different in different countries. However, for example, the two countries with the 
largest inequalities in men aged 45-59 are France and Finland, but while the former finds this to be 
mainly due to liver cirrhosis and alcohol-related cancers, the latter finds this related primarily to violent 
deaths (Kunst et al, 1998). Research from Finland further suggests that socioeconomic variables act on 
the collective as well as the individual level. Areas with the most manual workers had 20% more 
mortality directly attributable to alcohol than areas with the least, even after accounting for the individual 
relationship of occupation to mortality (Blomgren et al, 2004).  
 
This harm also has its social cost, which has been estimated to be €125 billion each year, equivalent to 
1.3% of GDP. Actual spending on alcohol-related problems (Figure 10.2.2.5) accounts for €66bn, while 
potential production not realised due to absenteeism, unemployment and premature mortality accounts 
for a further €59bn.  
 
Figure 10.2.1.2.5. The tangible cost of alcohol in Europe per cost element (year 2003) 
 
 
10.2.1.2.4. Control tools and policies. 
 
Risk reduction strategies include a set of measures in a jurisdiction or society aimed at minimizing the 
health and social harms that result from alcohol consumption. They are implemented by alcohol policies, 
which include authoritative decisions that are made by governments through laws, rules and regulations, 
coming from the legitimate purview of legislators and other public interest group officials, and not from 
private industry or related advocacy groups (Babor et al, 2003). In the context of public health, the 
central purpose of alcohol policies is to serve the interests of public health and social well-being through 
their impact on health and social determinants, such as drinking patterns, the drinking environment and 
the health services available to treat problem drinkers. 

 
Alcohol is a major economic commodity associated to substantial governmental tax receipt. Europe can 
be considered the centre of the global alcohol industry, acting as both the largest market and the major 
producer of alcoholic drinks. Therefore, it may be appropriate to recall that the trade in alcohol in the 
whole European Union accounts for 1.3% of all exports and 0.3% of all imports, thereby contributing 
€8.9bn to the goods account balance, with such trade not necessarily affected by European and domestic 
policy to reduce the harm done by alcohol (Anderson and Baumberg 2006).  
  
Maintaining the relative price of alcohol 
 
When other factors are held constant, the more affordable alcohol is, the more it is consumed; and the 
less affordable it is, the less it is consumed (Anderson and Baumberg 2006). The way drinkers respond to 
and compensate for price changes is complex, because of the possibilities for substitution. Drinkers tend 
to shift to more expensive beverages if relative prices decrease, either within the same beverage 
category or across beverage categories. If prices are raised, they both reduce overall consumption but 
also shift to cheaper beverages. Heavy drinkers tend to buy the cheapest products within their favourite 
beverage category. The impact of an increase in alcohol price is stronger in the longer term than it is in 
its immediate effects. From a public policy perspective, it is the long term effects - taking into account 
alcohol’s dependence producing properties - that are more important. Young people are particularly 
sensitive to price. Policies that increase alcohol prices have been shown to reduce the proportion of young 
people who are heavy drinkers, reduce underage drinking and reduce per occasion binge drinking. Higher 
prices also delay intentions among younger teenagers to start drinking and slow progression towards 
drinking larger amounts. Heavy drinkers are also sensitive to price, with higher alcohol taxes or prices 
leading to reductions in deaths from liver cirrhosis, mortality rates from traffic accidents and reduced 
rates of crime, including assault, violence related injury, homicide, family violence, child abuse and other 
violence towards children.  
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While it may be predicted that the revenues from tax on alcohol depend on the total amount of alcohol 
drunk in a country, evidence suggests that this is not the case. There is no apparent correlation between 
the revenue from alcohol-specific taxes (as a % of government revenue or % of GDP) and per capita 
consumption (Figure 10.2.1.2.6). The best predictors of the importance of alcohol-specific taxes are 
unsurprisingly the average alcohol tax rates, which relate very closely to the income from alcohol taxes. 
 
Figure 10.2.1.2.6. Alcohol consumption and alcohol tax revenue 
 
Managing the sale of alcohol 
 
The smaller the number of outlets for alcoholic beverages, the greater the difficulty in obtaining alcohol, a 
situation that is likely to deter alcohol use and problems (Anderson and Baumberg 2006). A number of 
studies have indicated that although changing either hours or days of alcohol sale can redistribute the 
times in which many alcohol related accidents and violent events related to alcohol take place, this occurs 
at the cost of an overall increase in problems.  
Around-the-clock opening in Reykjavik, for instance, produced net increases in police work, emergency 
room admissions and drinking & driving cases (Ragnarsdottir et al, 2002).  
 

There is also evidence that restricting days and hours of sale reduce problems. In the 1980s Sweden re-
instituted Saturday closing for spirits and wine off-premise sales after studies showed that Saturday sales 
were associated with increased rates of domestic violence and public drunkenness (Olsson and Wikström 
1982). Some 20 years later, when Saturday opening of government alcohol stores was re-instituted, there was a 
3.6% increase in alcohol sales (Norstrom and Skog 2005).  
 
Almost all countries legally restrict alcohol sales to minors. There is very strong evidence that changes in 
minimum drinking age laws can substantially effect youth drinking and alcohol-related harm, particularly 
road traffic accidents; however, the full benefits of a higher drinking age are only realized if the law is 
enforced (Anderson and Baumberg 2006).  
 
Advertising controls 
 
One Belgian and eight US-based well designed longitudinal studies show that the volume of 
advertisements and media exposure increase the likelihood of young people to start drinking, the amount 
they drink and the amount they drink on any one occasion (Anderson 2007). There have been no 
published longitudinal studies that do not find such an effect. These findings are similar to the impact of 
advertising on smoking and eating behaviour. It is difficult to study the relationship between expenditure 
on commercial communications, or whether or not there are bans on alcohol advertisements in a 
jurisdiction and drinking by young people. Where this has been done, some studies have found that 
increased expenditure on advertising is associated with increased alcohol-related harm amongst young 
people and that total bans have reduced alcohol-related harm, whereas others have not. In general, later 
studies seem to have found more of an effect of commercial communications. The evidence would thus 
show that there is a need to specify the extent to which alcohol advertising in certain categories of media 
and publications is allowed, and it would suggest that, as is the case with tobacco, consideration should 
be given to the prohibition of advertising of alcohol products on television and radio and in specified 
certain print media.  
 
There are good examples of regulations on alcohol marketing in some countries. France’s Loi Evin is one 
such model which bans most advertising and sponsorship and restricts permitted advertising to the mere 
description of the product without any of the messages which make advertising particularly attractive to 
younger people. When the Loi Evin was challenged in the European Court of Justice, it was upheld, noting 
that it is in fact undeniable that advertising acts as an encouragement to consumption; the French rules 
on TV advertising are appropriate to ensure their aim of protecting public health and do not go beyond 
what is necessary to achieve such an objective (ECJ, 2004). 
 
Setting and controlling blood alcohol levels. 
 
Establishing a maximum blood-alcohol level (BAL) for driving is a well-established and widely diffused 
drinking-driving countermeasure. Over the years, the level specified as maximum has been lowered in a 
number of countries, (i.e. as low as zero or 0.2g/l in a number of countries and 0.5g/l or lower in most 
countries in Europe). Both establishing a BAL and lowering it are effective in reducing drinking-driving 
casualties (Anderson and Baumberg 2006). There is also convincing evidence that both intensive random 
breath testing, where police regularly stop drivers on a random basis to check their BAL, and sobriety 
checkpoints, where all cars are stopped and drivers suspected of drinking driving are breath-tested, 
reduce alcohol-related injuries and fatalities. 
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Setting lower BALs (including a zero level) for young or novice drivers; administrative driver's license 
suspension for a driver caught with a positive BAL particularly in legal systems in which a criminal 
drinking-driver case may be delayed or successfully fought by a defence lawyer; and the use of an 
ignition interlock, a mechanical device which does not allow a car to be driven by a driver with a BAL 
above a low level, for reducing repeat infractions by convicted drinking drivers are all effective measures 
for reducing drinking & driving casualties.  

 
Finally, there are a number of measures that have shown to be not effective in reducing drinking and 
driving (Anderson and Baumberg 2006). These include designated drivers and ride services, such as the 
BOB campaign. No study has evaluated whether the use of designated drivers actually decreases alcohol-
related motor vehicle-related injuries (Ditter et al, 2005). However, although the BALs of designated 
drivers are generally lower than those of their passengers they are still often higher than the legal limit 
for drinking and driving. Furthermore, an increase in passenger alcohol consumption is often found when 
a designated driver is available. 
 
Educational programmes and information campaigns 
 
Whilst the provision of information and persuasion to reduce alcohol related harm might seem appealing, 
particularly in relation to younger people, it is unlikely to achieve sustained behavioural change in an 
environment in which many competing messages are received in the form of marketing and social norms 
supporting drinking, and in which alcohol is readily available. Many careful systematic reviews have 
evaluated school based education which aimed at reducing alcohol related harm and found that 
classroom based education is not an effective intervention to reduce alcohol related harm; although there 
is evidence of positive effects on the increased knowledge about alcohol and in improved attitudes, there 
is no evidence for a sustained effect on behaviour (Jones et al, 2007).  
 
In general, public information campaigns are also an ineffective antidote to the high quality, pro-drinking 
messages that appear far more frequently in the media (Anderson and Baumberg 2006). Furthermore, 
counter advertising (a variant of public information campaigns which provides information about a 
product, its effects and the industry that promotes it in order to decrease its appeal and use) has 
inconclusive effects. Whilst drinking guidelines have been used in a number of countries, there have been 
no evaluations that find an impact of these guidelines on alcohol related harm (Anderson and Baumberg 
2006). The United Kingdom’s ‘sensible drinking guidelines’ when relied upon as a key prevention strategy 
in a liberalizing policy environment failed to deter increases in alcohol consumption. The exception to this 
evidence of inefficacy is the evidence for the impact of mass media campaigns to reduce drinking and 
driving, particularly in jurisdictions with strong policies in place for what concerns drinking and driving.  
 
Drinking context 
 
Licensed drinking environments are associated with drunkenness, drinking & driving and problem 
behaviours such as aggression and violence, with some licensed premises being associated with a 
disproportionate amount of harm. Nearly all evaluations in training bar staff in responsible beverage 
service when backed up with enforcement have demonstrated improved knowledge and attitudes among 
participants, although this wears off over time (Anderson and Baumberg 2006). These studies have also 
shown some effects on serving practices, but not always. Whilst servers are usually willing to intervene 
with customers who are visibly intoxicated, they generally will not intervene with individuals solely on the 
basis of the customer’s estimated blood alcohol concentration (BAC) or number of drinks consumed. In 
terms of the effects on customer intoxication, several studies have found that server training results in 
lower BAC levels of customers generally and fewer customers with high BAC levels. Studies on the impact 
of adhering to bar policies for avoiding intoxication have also found modest effects in reducing heavy 
consumption and high risk drinking, but were not as successful as originally expected. The impact of 
responsible beverage service is greatly enhanced when there is active, but ongoing enforcement of laws 
prohibiting the sale of alcohol to intoxicated customers.  
 
Community based prevention programmes can be effective in reducing drinking and driving, alcohol 
related traffic fatalities and assault injuries (Giesbrecht, 2003). Community mobilization has been used to 
raise awareness of problems associated with on-premise drinking, develop specific solutions for the 
problems, and pressure bar owners to recognize that they have a responsibility towards the community 
in terms of such bar-related issues as noise level and customer behaviour. Evaluation results from 
community mobilization approaches as well as documentation from grassroots projects suggest that 
community mobilization can be successful in reducing aggression and other problems related to drinking 
in licensed premises. 
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Advice and treatment 
 
Healthcare-based interventions for hazardous and harmful alcohol consumption reduce alcohol 
consumption, alcohol related problems and alcohol-related mortality. The community based Malmö study, 
undertaken during the 1970s, demonstrated that under the right conditions, the effects can be dramatic 
(Kristenson et al, 2002). An intervention for heavy drinkers resulted in half the deaths that occurred in 
the control group without the intervention at six year follow-up.  
 
There is extensive evidence that shows the effectiveness and cost-effectiveness of opportunistic 
screening and brief interventions for people with hazardous and harmful alcohol use in the absence of 
severe dependence (Kaner et al, 2007). The population impact on excessive drinking could be significant 
if these programs were widely adopted in health care systems,.  
 
For people with more severe alcohol dependence and related problems, a wide variety of specialized 
treatment approaches have been evaluated, including behavioural, psychosocial and pharmacological 
interventions of varying intensities in both community and residential settings (Miller and Wilbourne 
2002). Evidence shows that individuals exposed to these treatments, especially when delivered in a 
timely manner, achieve better outcomes than those not receiving treatment. Moreover, for the average 
person, the effectiveness of these treatments tends to be comparable regardless of intensity, modality or 
setting.  
  

For other relevant issues, check the following documents: 

  
Television Without Frontiers Directive 
http://europa.eu.int/eur-lex/en/consleg/pdf/1989/en_1989L0552_do_001.pdf 
 
Commission Recommendation on maximum permitted blood alcohol content, 2001 
http://europa.eu.int/eur-lex/lex/LexUriServ/LexUriServ.do?uri=CELEX:32001H0115:EN:HTML 
 
Council Recommendation on the drinking of alcohol by young people, in particular children and 
adolescents, 2001 
http://europa.eu/scadplus/leg/en/cha/c11564.htm 
 
European Commission Road Safety Action Programme 2003-2010 
http://europa.eu/scadplus/leg/en/lvb/l24257.htm 

 
European Commission Communication on EU alcohol strategy, 2006 
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/documents/alcohol_com_625_en.pdf 
 
European alcohol and health forum, 2007 
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/alcohol_charter_en.htm 
 

Projects funded under the Public Health Programme 2003-2008: 

 
PHEPA: Primary Health Care European Project 
http://www.phepa.net 
 
EUROCARE – Alcohol Policy Network in the Context of a Larger Europe: Bridging the Gap 
http://ec.europa.eu/health/ph_projects/2003/action3/action3_2003_02_en.htm 
 
ELSA – Enforcement of national Laws and Self-regulation on advertising and marketing of Alcohol 
http://ec.europa.eu/health/ph_projects/2004/action3/action3_2004_16_en.htm 
 

Research projects on alcohol: 

 
Genomics, mechanism and treatment of addiction 
http://cordis.europa.eu/ 
 
European Prospective Investigation into Cancer, Chronic Diseases, Nutrition and Lifestyle 
http://cordis.europa.eu/fetch/ 
 
DRUID: Driving under influence of drugs, alcohol and medicine 
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http://cordis.europa.eu/eoi/dsp_details.cfm?ID=2638 
 
DG SANCO pages on Alcohol 
http://ec.europa.eu/health/ph_determinants/life_style/alcohol_en.htm 
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10.2.1.3. Drugs and substance misuse(1) 

 
 
Acronyms 
 
DALY Disability Adjusted Life Year 
EMCDDA European Monitoring Centre for Drugs and Drug Addiction 
ESPAD European School Survey Project on Alcohol and Other Drugs 
HBSC Health Behaviour among School Children 
HBV Hepatitis B Virus 
HCV Hepatitis C Virus 
IDU Injecting Drug Users 
NSP Needle and Syringe Programs 
PDU Population with Problem Drug Use 
POU Problem Opioid Use 
REITOX European Information Network on Drugs and Drug Addiction 
TDI Treatment demand indicator 
 
 
 
10.2.1.3.1. Introduction 
  
The most commonly used illicit substances in Europe, with some variations among countries, are 
cannabis, amphetamine-type stimulants, amphetamine, ecstasy, methamphetamine, cocaine and opioids 
(mainly heroin and illicitly acquired/used prescription opioid medications). Other substances, such as 
LSD, GHB, Ketamine and a wide range of other - often synthetic - drugs are also sometimes used. 
Finally, the use of inhalants and the misuse of legally (or not legally) acquired medications 
(benzodiazepines besides opioids) can also play a significant role from the public health point of view(2). 
 
Increases) in the prevalence of cocaine use in young adults (15-34 y) have been registered in all 
countries according to recent survey data. Use of cocaine and other stimulant drugs by socially integrated 
individuals is currently increasing. It is estimated, that one million current or former IDUs are infected 
with hepatitis C virus in Europe. Regular use of cannabis and the co-use of several substances are also 
increasing. 
 
Drug use occurs overall mainly among adolescents and young adults, with usually higher prevalence 
among males than females, especially when considering regular drug use. The routes of administration of 
the drugs are, depending on the physical properties of the substances, smoking, snorting, swallowing 
and/or injecting. The last one is generally considered as one of the most harmful and can thus be used as 
an indicator of problem drug use. The frequency of use is also an important indicator to understand the 
characteristics of drug problems at individual and population levels. 
 
The health problems related to drug use include acute problems such as poisoning, which can lead to 
death; severe mental or physical health problems; or different risk behaviours (e.g. drugged driving). 
These behaviours may cause fatal accidents or injuries as well as chronic problems such as drug 
dependence and other mental health (psychosis, depression, suicide) or physical health (infectious 
diseases, cirrhosis, cancer) problems typical consequence of or often associated with long term use of 
illicit drugs. The social situation of long term problem drug users should also be taken into account as 
employment rates and housing conditions are often bad. 
 
The overall health burden associated with drug use in Europe is still difficult to estimate. However, 
between 1990 and 2004, more than 122 000 direct drug-related deaths were reported and it is estimated 
that there are between 100 000 and 200 000 former or current drug injectors living with HIV and about 1 
million of them infected with the hepatitis C virus in Europe.  
 
 
10.2.1.3.2. Data sources 



 494

 
Data provided in this chapter, unless otherwise indicated, haveb been collected by the European 
Monitoring Centre for Drugs and Drug Addiction (EMCDDA) through a network of national focal points 
(Reitox). These data are summarized every year in an annual report on the drug situation in Europe and 
in a statistical bulletin which are both available online.(3) 
The EMCDDA monitors among others intensive forms of drug use, including problem drug use and 
addiction/dependence. 
The data collected by the EMCDDA are organised along 5 key epidemiological indicators ((i) drug use 
among the general population; (ii) problem drug use; (iii) drug related infectious diseases; (iv) drug-
related deaths and mortality among drug users; (v) demand for drug treatment), but also other 
important indicators and data in the following areas: interventions to reduce drug-related problems 
(prevention, treatment, harm reduction, etc.), drug market and crime (seizures, prices, drug-related 
offences, etc.), policy and legal frameworks etc.(4) 
 
 
10.2.1.3.3. Data description and analysis 
 
Overall estimates on the prevalence of use of the most frequently used drugs among the general 
population based on general population surveys have been presented in Table 10.2.3.1. 
 
Table 10.2.1.3.1. Conservative estimates of prevalence and total numbers of users of different drugs in 
the European Union and Norway  
 
Cannabis is by far the most frequently used illicit drug in Europe, but most individuals having used it at 
least once in their lifetime are not current users anymore. However, last year use of different drugs 
shows that more than 10% of Europeans have recently used cannabis and more than 1% cocaine. The 
variables most strongly associated with current drug use across the EU are young age, male gender, 
living in an urban area and preference of certain recreational environments such as nightclubs and 
bars(5). 
 
Early drug use 
 
Use of illicit drugs can begin as early as in school age. According to the 2003 ESPAD survey, between 1 
and 13% (on average 4%) of school children reported having tried cannabis for the first time when 13 
years old or younger. Among 15-16 year olds, lifetime (i.e. at least once in their life) cannabis use ranges 
from more than 40% in some European countries to below 10% in others, with an average of 4% who 
have already used the drug 40 or more times in their lives (countries range in prevalence between 0 and 
10%). 
 
Overall prevalence rates for other illicit drug use are much lower than for cannabis among 15-16 year 
olds. In most countries, lifetime prevalence of cocaine use is 2% or lower. Lifetime ecstasy use was 
reported by 0 to 8% of school children with 6 EU countries reaching the prevalence of 5% or more. 
Amphetamines have been used by 0 to 7% of school children, with 4 EU countries having a prevalence of 
5% or more(6). 
 
Data) from the ESPAD survey shows an overall increase in the prevalence of cannabis use among school 
children between 1995 and 2003, with a more marked increase between 1995 and 1999 (Figure 
10.2.3.1). An increase in the lifetime prevalence of the use of other drugs has also occurred. 
 
Figure 10.2.1.3.1. Lifetime prevalence of cannabis among 15-16y-old students 
 
Drug use among young adults (15-34 year old) 
 
Most drug use is taking place among 15-34 year olds and lifetime prevalence might grow dramatically at 
the beginning of this age period. There are, however, considerable variations between countries in the 
prevalence of the use of different substances. 
 
On average, 30% (3-50%) of young adults in Europe report lifetime use of cannabis, 13% (3-20%) used 
it in the last year (Figure 10.2.3.2) and over 7% (1.5–15.5%) report use in the last month. For cocaine, 
the figure is 5.3% for average lifetime use, with six countries reporting prevalence levels of at least 5%. 
In the past year, 2.4% of young adults have used the drug and 1% have used it in the past month. For 
amphetamines and ecstasy, the average figures are 5.1% and 5% for lifetime use and 1.5% and 2% for 
last year use. Lifetime prevalence of LSD use ranges from 0.3% to 7.6%. 
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Figure 10.2.1.3.2. Overview of last year drug prevalence estimates from various studies in selected EU 
Countries for young adults (aged 15 to 34)  
 
Drug use in the European Union has generally increased in the 1990-ties both for all adults (aged 15-64) 
and young adults (15-34). Nowadays, we can observe some signs of stabilisation in the case of cannabis, 
amphetamines and ecstasy, but generally not for cocaine. 
Increases in last year’s prevalence of cocaine use among the 15–34 age group have been registered in all 
countries reporting recent survey data, although there may be some levelling off in the Member States 
with the highest prevalence levels. See Figure 10.2.1.3.3 for trends in countries with available time-
series data. 
 
There is evidence of stabilising or even decreasing trends in amphetamine and ecstasy consumption but 
in some countries (United Kingdom, Spain and Denmark) data suggest a possible replacement between 
stimulants, with amphetamines and ecstasy use decreasing and cocaine use increasing(7).  
    
 
Figure 10.2.1.3.3. Trends in last year prevalence of cocaine among young adults, measured by 
population surveys 
 
Most of illicit drug use recorded in general population surveys tends to be discontinued after some time 
(typically after the vulnerable age period, when a person starts an adult life with work and family). 
However, the EMCDDA is currently working on understanding the proportion of cannabis users that go on 
to more intensive patterns of use, closely with a number of Member States. A crude estimation made by 
EMCDDA in 2004, based on limited data, suggested that around 1% of European adults, or about 3 
million people, may be 'daily or almost daily' cannabis users. 
 

Problem drug use 
 
General population surveys might not be able to realistically describe more intensive to dependent forms 
of drug use, especially for substances with high addictive potential (e.g. heroin), mainly due to sampling 
frame-related methodological specificities(8). Therefore, other important sources of information such as 
indirect estimates of the hidden population consisting of problem drug users (PDUs), treatment demands 
and drug overdoses statistics also have to be considered. 
Problem drug use is defined by the EMCDDA as ‘injecting drug use or long duration / regular use of 
opioids, cocaine and / or amphetamines’.It is usually estimated as yearly prevalence rate per inhabitants 
aged 15-64 by indirect statistical methods. In total, problem drug users estimates from different 
countries suggest an annual prevalence of roughly between 1 and 8 cases per 1000 inhabitants aged 15-
64.  
 
In spite of the EMCDDA definition, most countries’ estimates include only injecting drug users (IDUs) and 
problem opioids users (POUs), due to various reasons (e.g. unavailability of data, epidemiological 
situation in the country)(9). 
Three countries (Czech Republic, Slovakia and Finland) provided an estimate of problem 
amphetamines/methamphetamines users ranging from 1.5–5.3 cases 1 000 inhabitants aged 15–64, 
whilst three other countries (Spain, Italy and United Kingdom) provided an estimate of problem cocaine 
users in the range of 3 to 6 per 1 000 inhabitants aged 15–64. 
 
Problem opioid users and injecting drug users still remain the main problem drug use subgroups found in 
almost all countries and experiencing the most severe problems related to the use of drugs (Table 
10.2.1.3.2). 

 

Table 10.2.1.3.2 – Problem Drug Use estimates: Problem opioid use and injecting drug use 
 
Recent estimates on the prevalence of problem opioid users at national level range roughly between one 
and six cases per 1 000 population aged 15–64. From the limited data available, an average annual 
prevalence of POUs of between four and five cases per 1 000 of the population aged 15–64 can be 
derived. This translates into some 1.5 million (1.3–1.7 million) problem opioid users in the EU and 
Norway. Data from POUs estimates, police seizures, drug-related deaths and other sources indicate that 
there might be an increase in problem opioid use in some EU countries. This is related not only to 
problem heroin use, but increasingly also to diversion of substitution medications.  
 
IDUs are at high risk of experiencing health problems such as infection with HIV or hepatitis or drug 
overdose. National estimates of such population group based on sophisticated statistical methods, are 
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typically ranging between 0.5 and 6 cases per year for a population of 1 000 population aged 15–64 in 
the period from 2001 to 2005. An exception here is Estonia, where a much higher estimate of 15 cases 
per 1000 has been reported. Extrapolation from the limited data available must be done with caution, but 
it does suggest an average prevalence of IDUs (current injectors) of between 3 and 4 cases for an adult  
population of 1 000. This would suggest there may be around 1.1 million (0.9 – 1.3 million) injectors in 
the EU and Norway today. These are predominantly problem opioid injectors, although they may inject 
other drugs as well. Some countries also report a significant amphetamine/methamphetamine injecting 
problem. 
 
Time trends in drug use 

  
The important development of data collection in this field has allowed a better understanding of the main 
trends regarding drug use and drug-related problems. Many of the EU15 Member States have 
experienced an important increase in opioid, mainly heroin, and injecting drug use during the 80s and the 
90s. This phenomenon has caused a dramatic increase in drug-related deaths and has been the driving 
force in the spread of HIV/AIDS and other infectious diseases among drug users. While EU Member 
States were developing extensive strategies and interventions to reduce these drug-related problems, 
other drug use patterns surfaced. Cannabis use among school-aged children and young adults increased 
rapidly along the 90s, ecstasy and other stimulant use became widespread among certain groups of 
recreational nightlife attendees while cocaine use started to grow among multiple groups, including 
problem opioid users. These general trends were, however, not present in all countries and the level of 
their intensity also differed between nations. Most of the Member States which have joined the EU in 
2004 have experienced a somehow different development with only the second wave of drug use 
increase during the 90s. 
 
Currently, there is a general indication that the overall trend in the prevalence of opioid use is relatively 
stable, but there are also some increases in heroin seizures and in the incidence of heroin use or injecting 
of diverted opioid medications in several countries. Data concerning cannabis indicate that the use among 
young people, after having reached very high prevalence levels and following a very early start in the life 
of young people, seems also on the decline although this trend is very recent and has still to be 
confirmed. The same applies to amphetamine and ecstasy use but not for cocaine use which could still be 
increasing. 
 
Overall, it can be observed that illicit drug use has increased during the 90s in almost all European 
countries. This trend seems to have given place to a stabilization in recent years, but often at relatively 
high levels and with significant variations between countries. 
 
Problem drug use has also changed in the recent years. The somehow homogenous population of opioid 
users has been replaced by a more diverse population including: ageing opioid users who also often use 
cocaine and multiple other substances, marginalized crack users, socially integrated problem cocaine and 
other stimulant users, intensive cannabis users, etc. Almost all of these groups are characterized by poly-
drug use where multiple illicit and licit substances are used during the same period and often at the same 
time. This constitutes frequently a complication for treatment.  
 
Morbidity: HIV & Hepatitis prevalence (10) 
 
HIV) prevalence among IDUs shows considerable variation in the EU (Figure 10.2.3.4), the reasons of 
which have not been very well understood yet. Data provided to the EMCDDA and the European Centre 
for the Epidemiological Monitoring of HIV/AIDS(11) suggest also that by end of 2005 the transmission of 
HIV in injecting drug users (IDUs) continued in several countries of the European Union. In Estonia, 
Latvia and Lithuania, serious outbreaks occurred as recently as in 2001–2002. Croatia has a low 
prevalence of HIV among IDUs. From the available data on the number of IDUs and problem drug users it 
has been estimated that, in the EU, there might be between 100 000 and 200 000 people living with HIV 
who have been drug injectors in their lives.  
 
Figure 10.2.1.3.4. HIV prevalence among injecting drug users – studies with national and subnational 
coverage, 2004-2005, all injecting drug users 
 
In recent years, the predominance of IDUs among the new cases of HIV and AIDS was overrun by the 
heterosexual transmission group. Since data on new HIV cases is incomplete and missing from countries 
with large IDU-related epidemics, we have provided only a summary of the time trends based on AIDS 
cases (Figure 10.2.1.3.5). 
 
Figure 10.2.1.3.5. AIDS incidence per year of diagnosis in EU Countries*, summary of years from 1996 
to 2005, by transmission group 
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HIV infections have overall remained low during recent years but could still be currently increasing in 
several countries. Hepatitis C infections among injecting drug users is very widespread with a 
considerable proportion of them being infected. This situation will probably have important public health 
and financial consequences in the near future and access to treatment will be a critical issue.  
 
While HIV infection in IDUs in Europe is mainly concentrated in few high-prevalence countries, viral 
hepatitis, and in particular infection caused by the hepatitis C virus (HCV), is much more evenly 
distributed and more highly prevalent. See Figure 10.2.1.3.6 for national and subnational prevalence 
estimates based on IDU samples. 
The available data on the number of IDUs and problem drug users lead to an estimate of around one 
million people living with an HCV infection in the EU who have been drug injectors in their lives. 
 
Figure 10.2.1.3.6. Estimated HCV antibody prevalence among injecting drug users, 2004-2005, all 
injecting drug users 
 
Among the other infections prevalent in IDUs there is hepatitis B. The prevalence of markers for HBV 
infection varies to a greater extent than that of HCV markers, possibly due to differences in vaccination 
levels. 
 
Mortality among drug users (12) 

 
A) multi-country study found that mortality among drug users is 6-20 times higher for males and 10-50 
times higher for females, than that of the general population corresponding by age. It was found that in 
the six studied places, 10-23% of the overall mortality among adults aged 15-49 could be attributed to 
opioids use, mainly drug overdoses, AIDS accidents and suicides (13). 
 
Drug-related deaths, as defined by the EMCDDA, refer to deaths caused directly by the consumption of 
one or more drugs and that occur, generally, shortly after the consumption of the substance(s). These 
deaths are known as overdoses, poisonings or drug-induced deaths(14). Between 1990 and 2004, from 
6 500 to over 9 000 deaths were reported each year, adding up to more than 122 000 deaths during this 
period. These figures are considered a minimum estimate(15). Drug-related morbidity and mortality has 
recently stabilised but often at a very high level. Figure 10.2.3.7 shows the trend in drug-related deaths 
in the EU15. 
 
Figure 10.2.1.3.7. Indexed long term trend in acute drug-related deaths in the EU15 and Norway 
 
More than one drug is mentioned in 60-90% of all death cases and these could therefore be generally 
considered 'polydrug deaths'. Opioids (mainly heroin or its metabolites) are present in most cases of 
acute drug-related deaths reported in the EU, accounting for 46% to 100%(16). Other substances 
identified as having possibly played a role in deaths are alcohol, benzodiazepines, other opioids and, in 
some countries, cocaine. Deaths mentioning ecstasy are infrequent, but caused considerable concern as 
they often occur unexpectedly among socially integrated young people. 
 
Overdose deaths due to cocaine are difficult to identify and often considered to be the result of a 
combination of causes. Studies have found that most cocaine deaths are often the result of 
cardiovascular and neurological problems brought on by the use of cocaine over a long time, particularly 
in users with predisposing conditions or risk factors (Darke, 2004). In the EU, over 400 cocaine deaths 
were identified during the last reporting year.  
 
Treatment demand(17) 

 

In many countries, opioids, mainly heroin, have been the main drug for which treatment is seeked. Of 
the total approximately 326 000 treatment requests reported in 2005, opioids were recorded as the main 
drug in about 40% of all cases. However, both the number as well as the relative proportion of treatment 
demands made by non-opioid clients is increasing in the Treatment Demand Indicator (TDI) data set, 
while the actual numbers of new clients demanding treatment for opioid use has been falling until 
recently in many countries (Figure 10.2.3.8). From 1999 to 2005 the percentage of new heroin clients 
among all new drugs clients seeking treatment went down from 64% to 32%. Over the 1999–2005 
period, the proportion of clients seeking treatment for primary cannabis use increased in all countries 
that reported data. After opioids and cannabis, cocaine is the drug most commonly reported as the 
reason for entering treatment in Europe. From 1999 to 2005, the proportion of new clients demanding 
treatment for cocaine use more than doubled. European data on drug users entering treatment for 
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primary cocaine use are mainly related to cocaine powder use (85%), with only 15% referring to crack 
cocaine. Although the overall number of demands for treatment related to the use of amphetamines is 
increasing, this form of drug use is rarely the primary reason for attending drug treatment in the EU. 
 
Figure 10.2.1.3.8. Trend in the distribution of new clients entering treatment, subdivided by primary 
drug used 
 
 
10.2.1.3.4. Control tools and policies 
 
The European Union has developed a specific project on the information exchange, risk-assessment and 
control of new psychoactive substances(18). 
Drug) related problems have been a concern at European Union level since the late eighties, with the first 
European action plan to combat drug problems was adopted in 1990. The current European drug strategy 
runs for the period 2005-2012 and is complemented by two four-year action plans (2005-2008 and 2009-
2012). It allows the EU to play an important role in supporting knowledge transfer and cooperation in 
Europe. While the strategy is legally not binding, it presents a framework for national policies and 
functions as an incentive to reach agreed targets. 
 
Almost all European countries now have a national drug strategy and/or a national drug action plan. 
These encompass drug supply reduction (law enforcement) and drug demand reduction (prevention, 
treatment and harm reduction) interventions and generally set out a group of activities to be 
implemented and goals to be reached in a given timeframe. Monitoring, research and evaluation are also 
mentioned as key activities for a better understanding of the drug problem and of the impact of the 
interventions at national level. 
 
Prevention is sometimes presented as the main priority in national drug strategies and action plans. In 
practice, school-based and community-located universal prevention are nowadays complemented by 
selective prevention interventions targeting different groups at-risk (school drop-outs, cannabis users) 
and different settings (nightlife, disadvantaged neighbourhoods). Environmental prevention strategies 
that aim at modifying the availability of alcohol and tobacco, the settings where substance use choices 
are made and the drug-related normative beliefs held by young people all appear to have been effective 
in reducing the acceptance of drug use. However, so far only some countries have embraced these 
approaches. 
 
School-based universal prevention should be implemented with focus on social influence through 
standardised multi-session programmes which can be documented and evaluated. The implementation of 
this type of intervention is, however, limited and isolated information and awareness interventions are 
still widespread in Europe. In universal community-located prevention, the development of municipal 
drug plans has been reported by many Member States. Contents are mostly information events and, to a 
lesser extent, alternative leisure time provision. Finally, universal family-based prevention consists 
mostly of parents' evenings or information approaches, but seldom in intensive parent trainings. 
 
The increase of opiate use and injecting drug use in the eighties and nineties, combined with the spread 
of blood borne diseases (mainly HIV/Aids and hepatitis B and C) among drug users have triggered the 
development of outpatient substitution treatment and harm reduction interventions in Europe. Methadone 
and buprenorphine, but also in a few cases other substances (codeine, slow-release morphine, 
diamorphine (heroin) etc.), have been prescribed in specialised centres or by general practitioners to a 
growing number of individuals. In 2005, it was estimated that at least 580 000 opioid users received drug 
substitution treatment in the EU Member States and Norway. This represents a more than sevenfold 
increase since 1993, when substitution cases in the EU were estimated to be around 73 000 (Farrell, 
1995; EMCDDA, 2000). For countries where an estimation of the coverage of substitution treatment could 
be made(19), results show significant differences, with rates varying from under 10% to about 50% of 
opiate users undergoing such treatment. Substitution treatment adds to other types of treatments 
including abstinence oriented inpatient and outpatient treatment and detoxification. Social reintegration 
programs, helping former problem drug users to access a job and a home, and to develop their social 
skills, are another important part of the response to the drug problem in Europe. However, the 
availability of these programs seems to still be insufficient. 
 
Needle and syringe programs (NSPs) have developed into a priority response to prevent infectious 
diseases in most EU countries. While the first programmes started to operate in the mid-80s, by 2002, 
almost all EU Member States had formally introduced this measure as a response to health-risks related 
to drug injecting. The exchange or distribution of syringes is in general implemented in conjunction with 
interventions complemented by outreach health education. Four EU countries also have supervised drug 
consumption facilities. The geographical distribution of needle and syringe programme outlets and the 
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level of provision of injecting material vary greatly between countries and pharmacy sales are likely to 
play a major role for the access to sterile injecting equipment. Eight countries are running formally 
organised pharmacy-based syringe exchange or distribution schemes. The overall turnover of syringes 
through these specialised programmes has increased greatly during the past decades.  
 
Overall, the availability and accessibility of drug-related interventions (prevention, treatment, social 
rehabilitation, harm reduction) in Europe has clearly increased over the past two decades. This process 
has been complemented by the adoption of evidence-based responses, a diversification of approaches 
and continuous specialisation, in particular towards measures to get in touch with hard to reach target 
groups.  
 
 
10.2.1.3.5. Future developments 
 
After a dramatic increase in drug use and drug-related problems during the last two decades, Europe now 
appears to be moving into a more stable period. By historical standards levels of drug use are high and, 
although inter-country variation is still observable and patterns of drug use still differ, the polarised 
picture of a few high prevalence countries and many low prevalence countries has been replaced by a 
more even distribution. And in some countries among young people in particular it is now becoming 
possible to talk about common European patterns of drug use.  
 
Historically, the drugs debate has been polarised between responding to the needs of a relatively small 
number of highly problematic and chronic individuals, predominantly injectors and opiate users, on the 
one hand and the more general issues of responding to more widespread recreational and experimental 
use among young people. To some extent this is now changing as the changing picture of drug use has 
prompted an awareness of the need to consider the public health implications of different patterns of 
consumption. Increasing regular cannabis use, or the consumption of stimulant drugs such as cocaine by 
well integrated members of society, are becoming issues of concern for those providing drug services. 
This ’widening of brief’ is likely to continue into the future as Europe learns to deal with implications of 
more heterogonous patterns of drug consumption resulting into more heterogeneous patterns of 
intervention need.  
 
Complicating future responses further is the growing recognition of the fact that poly-drug use (the co-
use of several substances) is now identified as a dominant pattern among many groups of drug users and 
problem drug users in Europe. Poly–drug use issues are not restricted to the use of controlled substances 
and many of those with substance misuse problems are also using alcohol and tobacco and sometimes 
prescribed medicines in a potentially harmful way. The different patterns of co-use of substances and 
their consequences on health have to be better studied and prevention, treatment and harm reduction 
intervention have to be improved accordingly. This is also reflected in an increasing tendency for public 
health strategies to take a holistic approach to the use of psychoactive substances.  
 
Another challenge for the future will be the epidemiological surveillance of the misuse of prescribed drugs 
(opioids, benzodiazepines etc.) as well as the possible diffusion of new uncontrolled substances. The 
Internet now acts as a source of both information on drugs and as a means for promoting new products 
and stimulating innovation. A range of substances, both synthetic and natural, are being prompted as 
health tonics and lifestyle enhancers on the one hand, or as legal alternatives to prohibited drugs on the 
other. This problem is complicated further by a growth of online pharmaceutical suppliers and issues of 
jurisdiction and regulation within a global marketplace. 
 
It is not just new drug consumption patterns and the complications caused by the combined use of 
different psychoactive substances that will remain the focus for drug responses in the future. Even if 
recruitment into heroin use is falling, those experiencing problems through their current or past use of 
this drug will remain major consumers of health resources in the future. Europe’s ageing population of 
problem drug users presents multiple health problems, including hepatitis C and HIV/AIDS, as well as a 
poor social situation. Many health services in Europe have developed accurate treatment modalities and 
assistance schemes to prevent future deterioration and improve the situation of this population. However, 
there are still improvements to be made, for instance for what concerns the coordination of the different 
actors and professions involved in helping problem drug users or regarding the accessibility of treatments 
in some regions.  
The description of the drug situation presented above was possible through considerable investments in 
drug research and monitoring over the last twenty years. Drug policies and their evaluation can now 
benefit from more reliable data and information than ever before, both at national and at EU level. This 
development was strengthened through the adoption by Member States of a set of key epidemiological 
indicators which need to be fully implemented in the near future. Furthermore, there are still some areas 
that require further investigations. Poly-drug use, as already mentioned, risk behaviours among drug 
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users, long-term treatment outcomes and other subjects could benefit from future research. The same 
goes for the development of best practices and the transfer of knowledge between Member States, an 
area in which the EMCDDA is developing a new web-based platform.  
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10.2.1.4. Risky sexual behaviour 
 
Information on risky sexual behaviour is provided in chapter 9.3.3., within the more general framework 
of sexual health. 
 

 
10.2.1.5. Inadequate oral hygiene 
 
 
Acronyms 
 
EGOHID  European Global Oral Health Indicators Development Project 
 
 
 
10.2.1.5.1. Introduction 
 

 
The major risk factors for oral diseases are the same as for major chronic non-communicable diseases 
such as obesity, heart disease, stroke, cancers, diabetes and mental illness (CED, 2007). Rather than 
attempting to tackle each single chronic disease alone, a more effective approach is needed with greater 
emphasis on prevention and health promotion. Directing action at the common-risk factors – e.g. diet, 
smoking, alcohol, stress improvements – is an effective and efficient way for reducing the burden of 
these diseases. This common-risk approach implies a greater integration of oral health into general 
health promotion, which is all the more necessary given that oral health itself is a determinant of general 
health. This implies a broader concept of the role of oral health professionals, also for what concerns the 
early diagnosis of diseases. 

 
Oral health, particularly for children, is a significant public health issue considering the lifetime impact of 
lack of care in childhood. Oral diseases, mainly caries and gengivities, are the most costly diseases. 
Promotion of oral health requires self-care and professional care as well as population based initiatives 
(Petersen et al, 2005). 
 
A major factor in preventing caries may be the emergence towards the end of the last century of an 
important oral hygiene-based economic sector. Almost all experts highlight the benefits the spreading of 
fluoride-containing toothpaste has brought – i.e. the reduced incidence and severity of caries. Fluoride 
containing toothpaste now accounts for 98% of the market in Europe. Since the introduction of fluoride 
toothpastes in the late 1960s a general caries decline has been observed in all developed countries. The 
use of fluorides has been demonstrated to be one of the most successful measures in public health 
history. Fluoride has been recognized as the central element in strategies to prevent dental caries, a 
disease that had major health, economic and social effects on all communities worldwide. Fluoride 
reduces the incidence of dental caries and slows or reverses the progression of existing lesions. Dramatic 
reduction in dental caries in children has been experienced where fluoride has been available from 
different sources. Although this decline is a major public health achievement, the burden of the disease is 
still considerable in all age groups. In particular, children of deprived socioeconomic status still have a 
high risk of caries.  
 
Although the importance of gingivitis in public health terms been questioned, it should be prevented and 
controlled by personal oral hygiene in adults and children because it affects quality of life and social 
functioning, especially because of bleeding during eating or toothbrushing. Gingival inflammation is a 
necessary but not sufficient prerequisite for periodontitis. 
 
The high relative risk of oral disease relates to socio-cultural determinants such as poor living conditions; 
low education; lack of traditions, beliefs and culture in support of oral health. Communities and countries 
with inappropriate exposure to fluorides imply higher risk of dental caries. Moreover, settings with poor 
access to safe water or sanitary facilities are environmental risk factors to oral health as well as for 
general health. In addition, control of oral disease depends on availability and accessibility of oral health 
systems but a reduced risk of the disease is only possible if services are oriented towards primary health 
care and prevention. Apart from the distal socio-environmental factors, the model emphasizes the role of 
intermediate, modifiable risk behaviours, i.e. oral hygiene practices, sugar consumption (amount, 
frequency of intake, types) as well as tobacco use and excessive alcohol consumption. Such behaviours 
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may not only affect oral health status negatively as expressed by clinical measures, but also have an 
impact on the quality of life  
Strategies for improving the performance of the European dental health system could target the 
reduction of disease inequalities. The development of appropriate oral health promotion strategies is 
needed to improve oral health behaviour and attitudes especially for children from some ethnic minorities 
or from a poor socio-economic background. International recommendations for oral health prevention 
and prophylaxis include daily tooth brushing with affordable fluoridated toothpaste. 
 
 
10.2.1.5.2. Data sources 
 
 
Data were collected from national, regional or local oral health surveys or in specific communities 
including sample registration systems, surveillance systems, national survey data, and literature review. 
Data are obtainable from children based surveys and from a non institutionalized sample, which may 
include children not in school. Information available through national health public and private systems 
has also be used.  
 
The indicators identified for this document are: 

 
•  Proportion of daily tooth-brushing with fluoride toothpaste in 12 years old children 
 

•  Percentage of 15-19 year olds adolescents with bleeding gingival 

 
A number of other indicators, as recommended in the EGOHID project, exist to assess oral hygiene, but 
unfortunately no data are available yet on a European scale (Bourgeois et al, 2005). They are as follows: 
 
• Percentage of kindergartens where a preventive oral health program in which particularly supervised 
tooth brushing with fluoride containing toothpaste takes place. 
 

• Proportion of schools with based oral health promotion programmes in which daily supervised tooth 
brushing with fluoride containing toothpaste takes place. 

 
• Proportion of 12-year-old children according to dental fluorosis (Dean’s index). . 
 
•  Frequency of daily intake of food and drink  
 
•  Proportion of children and adolescents and adults who are using tobacco at a point in time. 
 
 
 
10.2.1.5.3. Data description and analysis 
 
The Burden of oral hygiene 
 
As it might be expected, the increased consumption and use of oral hygiene products has been 
associated to improved oral hygiene. International publications from comparable industrialised campaigns 
and countries in Europe focus on socially and economically underprivileged high risk groups targeted 
through integrated prevention programmes to promote good oral hygiene practice.(Petersen, 2003; 
Petersen et al, 2005)  
 
Child population are likely to be heavily influenced by parental behaviour. The increased usage of fluoride 
containing toothpaste in children has been strongly correlated with the decline in the prevalence and 
severity of dental caries. The frequency of brushing is important with the current recommendation for 
optimal effect being twice daily (Arnadottir et al, 2004). . However, there are profound disparities in 
children’s oral hygiene in various countries; the best score was identified in Nordic countries (80-90%), 
while in other countries it varied around 60-70%. These differences may be related to environmental 
conditions, to a variety of behaviours related to oral hygiene or linked to socio-economic situations. 
(Gherunpong et al, 2006) 
 
Table 10.2.1.5.1 illustrates the difference in daily F tooth-brushing twice of children across Europe. Score 
less than 60% was observed in most East European countries i.e. Lithuania (37%), Latvia (48%), 
Hungary (53%) and Slovakia (58%). Tooth-brushing more than once a day among 13 year old 
schoolchildren in Nordic Countries in 2001/2002 according to sex (Male/Female) was similar in Sweden 
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(82/77%), Denmark (83/74%) and Norway (86/75%). In Austria, 97 % claim to use F-toothpaste. 
Trends of tooth-brushing frequency from Finnish 12 year olds issue from the Finnish Adolescent Lifestyle 
Study in 2001, 2005 and 2007 were respectively 35%, 40% 41% for the girls vs. 20%, 30% and 35% for 
the boys (Honkala et al, 2003; Honkala and Rimpelä, 2007). 
 
Table 10.2.1.5.1. Children Daily F Toothbrushing Frequency and Percentage of 15-19 year old 
adolescents with gingival bleeding in Europe 
 
 
Gingivitis 
Gingival bleeding is highly prevalent among adult populations in all regions of Europe. According to the 
results of recent epidemiologic surveys in industrialized countries, gingivitis affects most adolescents 
(Table 10.2.5.1) and 40 to 50% of adults (Bourgeois et al, 2004). Prevalence, severity and extent in 
young subjects increases with age, beginning with milk-teeth, reaching a peak at puberty, to then 
declining somewhat during adolescence. Gingivitis varies widely from one study to another. Such 
differences are probably more a matter of methodology than of real differences in the disease itself. At 
population level, the incidence of dental plaque and gingivitis is much higher in boys than girls.  
 
Improved dental hygiene seems to have reduced gingivitis in a number of industrialised countries. 
However, available epidemiological data do not enable the hypothesis of a reduction in periodontal 
disease to be confirmed, due to a lack of perspective on the natural development of these pathologies. 
National probabilistic studies in Denmark reported 60% prevalence for teenagers and 40-50% for adults. 
Only 5-6% of gum sites showed inflammation. In the UK, only about a third (32%) of five-year-olds had 
gingival inflammation compared to almost two thirds (63% and 65%) of eight and 12-year-olds and 
about half (52%) of older children, aged 15. Between 1993 and 2003 an increase in the proportion of 
children affected by gingivitis was observed among 5, 8 and 12 year olds. Among 15 year olds, 56 per 
cent of 15 year old boys had some gingivitis, compared to 48 per cent of girls (White et al, 2006). In 
Portugal, 90% of children at the age of 12 had poor oral hygiene (de Almeidia et al, 2003). In comparison 
with studies dating from the ’50s and ’60s, the data suggest gum health is improving, possibly due to the 
improved dental hygiene observed in industrialised countries as a whole, but also in a context in which no 
scientific or methodological guarantees exist.  
 
Economic impact of oral hygiene 
 
The oral hygiene market consists of various product groups such as dental floss, dental care, 
mouthwashes, fresheners, toothbrushes, toothpaste and tooth whiteners. Toothpaste constitutes by far 
the largest area of the global oral hygiene market. The sale of toothpaste generates 58.5% of the global 
market’s value. Europe generates 38.7% of the global market's value. Supermarkets and hypermarkets 
form the most significant distribution channel, account for 47.2% of the global market's value. During the 
1997-2004 period, growth was constrained by increased price competition and the switch from manual 
toothbrushes to newer battery-powered/electric versions. However, power toothbrushes were generally 
used with less toothpaste than alternative formats, because of their smaller heads. Germany accounts for 
18.5% of the European oral hygiene market. Total revenues of the German oral hygiene market 
amounted to USD 1.65 billion in 2005. In volume terms, sales of oral hygiene products decreased by an 
average of 0.2% annually over 2001-2005, to a total of 600.8 million units sold in 2005. In the UK 
(2003), between half and two thirds of all children reported using electric toothbrushes, while the use of 
mouthwash and sugar-free gum was reported by over 40% of 15-year-olds.(Euromonitor International 
(2007; Bourgeois & Llodra, In press). 
 
Behaviours and Oral Hygiene Data 
 
The large diffusion of toothbrushing is an interesting finding and might be more significant than it may 
seem at first. Unfortunately, we have no earlier data with which to compare, but empirically its use would 
seem to have increased substantially over the last two decades. Although general awareness of oral 
hygiene and oral healthcare products appears to have improved since the previous surveys, this does not 
mean that teeth are cleaned effectively. The fact that almost two thirds of 12-year-olds have gingival 
inflammation indicates that plaque control at this early age is often not particularly effective; this applies 
despite the good hygiene habits reported in the previous section. Plaque-induced chronic gingivitis in 
children can be managed through the mechanical removal of plaque and good oral hygiene. Good hygiene 
should have further benefits in terms of caries risk. Examiner variation may have contributed to these 
findings and the same goes for the apparent difference in prevalence between the countries. Obtaining 
examiner reproducibility for plaque and to a lesser degree, gingivitis, is notoriously difficult (White et al, 
2006). 
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Clinical and public health research has shown that a number of individual, professional and community 
preventive measures are effective in preventing most oral diseases. However, optimal intervention in 
relation to oral disease is not universally available or affordable because of escalating costs and limited 
resources. This, together with insufficient emphasis on primary prevention of oral diseases, poses a 
considerable challenge for many countries. Most of the evidence relates to dental caries prevention and 
control of periodontal diseases. Gingivitis can be prevented by good personal oral hygiene practices, 
including brushing and flossing which are important also for the control of advanced periodontal lesions. 
Community water fluoridation is effective in preventing dental caries in both children and adults (WHO, 
1994; O’Mullane et al. 2004)  Water fluoridation benefits all residents served by community water 
supplies regardless of their social or economic status. Salt and milk fluoridation schemes are shown to 
have similar effects when used in community preventive programmes. Professional and individual 
measures, including the use of fluoride mouth rinses, gels, toothpastes and the application of dental 
sealants are additional means for preventing dental caries. In a number of developing countries the 
introduction of affordable fluoridated toothpaste has been shown to be a valuable strategy, ensuring that 
people are exposed appropriately to fluorides. 
 
The daily use of toothpaste containing fluoride (250-750 ppm for 3-6 year old children) is an effective 
method for preventing caries in permanent teeth of children and adolescents. There is a plenty of data to 
suggest that the use of low dose fluoride (250 ppm) will have a lesser effect on caries than higher dose 
toothpaste. The effects are dose-related, i.e., toothpaste with a higher concentration of fluoride, 1,500 
ppm, yields a better effect than toothpaste with 1,000 ppm. Although the scientific literature does not 
evaluate the preventive effects of fluoride toothpaste in adult and elderly individuals, however, nothing 
would suggest that preventive effects would not be found in these age groups as well. (Marinho et al., 
2003; Twetman et al,  2003; WHO, 1994)  
 
The benefits of fluoride toothpaste are firmly established (Arnadottir et al, 2004). Taken together, the 
trials, which included more than 42,000 children, provide clear evidence that fluoride toothpastes used at 
least once a day are effective in preventing dental caries in permanent teeth. The caries preventive effect 
of fluoride toothpaste increased with higher initial levels of decayed, missing and filled permanent teeth, 
higher fluoride concentration and supervised brushing, but was not influenced by exposure to water 
fluoridation. 
 
Oral Hygiene Products 
 
While toothpaste is mature and considered increasingly mundane by consumers, the burgeoning 
popularity of specialised toothpastes, catering for different consumer groups and needs, continues to spur 
growth in developed markets. In the Netherlands, for example, Euromonitor's research shows that 
whitening, sensitive, child-specific and all-in-one toothpastes emerged as the fastest growing products in 
2003, as consumers looked for benefits beyond basic protection (Euromonitor International, 2007). 
Meranwhile, in France, a product specific for young adults between 18 and 25 has been proposed. In the 
UK the growing demand for whitening and breath freshening products also resulted in many players 
extending their brands by such variants to their existing ranges. For the big manufacturers in this mature 
and traditionally sluggish sector, innovation has become the only way to go ahead. This has resulted in 
an increased categorisation across the various subsectors of oral care with multi-functional products 
combining toothpaste and mouthwash, vibrating floss and on-the-go mouth-freshening strips.  
Consumer expectations are high, but the profits are higher for the manufacturers that can provide the 
increasingly image conscious consumer with oral hygiene solutions that fight plaque, give fresh breath 
and, very important, a brighter than white smile. Novel products featuring new uses have been flooding 
the market during 2003 and 2004 and include fresh breath strips and tooth whitening products. These 
products have tapped into consumer concerns of appearance and are expected to drive the sector’s 
growth in the medium term. 
 
 
10.2.1.5.4. Control tools and policies 
 
The WHA60.17 resolution Sixtieth World Health Assembly (2007) “Oral health: action plan for promotion 
and integrated disease prevention” urges Member States: (i) to adopt measures to ensure that oral 
health is incorporated as appropriate into policies for the integrated prevention and treatment of chronic 
non-communicable and communicable diseases, and into maternal and child health policies; (ii) to 
develop and implement the promotion of oral health and prevention of oral disease for preschool and 
school children as part of the health-promoting school activities; (iii) for those countries without access to 
optimal levels of fluoride and which have not yet established systematic fluoridation programmes, to 
consider the development and implementation of fluoridation programmes, giving priority to equitable 
strategies such as the automatic administration of fluoride, for example, in drinking-water, salt or milk, 
and the provision of affordable fluoride toothpaste (WHO, 2007). 
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The recommendations issue from the European health Strategy (2007) underlined that the major risk 
factors for oral diseases are the same as for major chronic non-communicable diseases such as obesity, 
heart disease, stroke, cancers, diabetes and mental illness (CED, 2007). Rather than attempting to tackle 
each chronic disease individually, a more effective approach is needed with greater emphasis on 
prevention and health promotion. Directing action to the common-risk factors – e.g. diet, smoking, 
alcohol, stress improvements – is an effective and efficient way for reducing the burden of these 
diseases. This common-risk approach implies a greater integration of oral health into general health 
promotion, which is all the more necessary given that oral health itself is a determinant of general health. 
This implies a broader concept of the role of oral health professionals, also for what concerns the early 
diagnosis of diseases. The common-risk approach also needs to take into account the differing needs of 
different population groups according to their lifestyles, life stages and life conditions. Oral health 
inequalities are evident both across the EU and within Member States.  
 
Member States have recognized the need for a greater emphasis on prevention and health promotion. 
Over the past decades, they have increasingly formulated priorities and targets for health policies which 
broaden oral health goals from simply tackling specific diseases to objectives expressed in terms of 
quality of life, reduction of health inequalities, quality of care and access to care. A EU health strategy 
should further empower national policies by facilitating coordinated action to promote oral health as an 
integral part of chronic disease prevention, amongst other issues through enhanced cooperation with 
other community actions and programmes.  

 
 
10.2.1.5.5. Future developments 

 
The major challenges of the future will be to translate knowledge and experiences on disease prevention 
into action programmes (Petersen, 2003). Social, economic and cultural factors and changing population 
demographics influence the delivery of oral health services in countries and communities and how people 
care for themselves. Reducing disparities requires far-reaching wide-ranging approaches that target 
populations at high risk of specific oral diseases and involves improving access to existing care. 
Meanwhile, in several developing countries the most important challenge is to offer essential oral health 
care within the context of primary health programmes. These programmes should meet the basic health 
needs of the population, strengthen active outreach to the community, organize primary care and ensure 
effective patient referral 
 
Focusing on health risks is the key for preventing disease, while risk factor assessment may measure the 
potential of prevention. The term ‘risk factor’ does have a negative connotation, but ideally ‘risk 
assessment’ should include a range of protective and hazardous factors. Thus, in relation to oral health, 
risk analysis focuses on the protective benefits of oral hygiene practices and consumption of 
fruits/vegetables as well as the negative impacts of consumption of sugary foods and tobacco use. A 
more progressive health promotion approach which recognizes the importance of tackling the underlying 
social, political and environmental determinants of oral health is needed. For this approach to be 
successful in achieving sustainable changes in oral health, multi-sectoral working is essential. 
 
Stronger links in preschool health programs for oral health education and services should be created and 
maintained (WHO, 2003). The establishment of preventive oral health programs, which mainly include 
supervised daily tooth brushing with a fluoride toothpaste in kindergartens made on a regular basis, has 
the potential to close the oral health gap in early childhood between advantaged and disadvantaged 
communities. Fluoride school based programmes are effective especially for children at high risk of dental 
caries and can help to minimize the inequalities in oral health within the schools. There is therefore 
strong evidence for the caries preventing effect of daily supervised tooth brushing with fluoride containing 
toothpaste in schools. Targets should be defined in each country using the high risk groups approach. It 
is an educational principle that in kindergartens young children develop their own abilities through 
playing and exercise. They are encouraged to enhance their knowledge through the completion of simple 
everyday tasks and are supported by teachers to plan, do and review activities.  
 
Individuals can take actions for themselves and for people under their care, to prevent disease and 
maintain health. With appropriate diet and nutrition, primary prevention of many oral, dental and 
craniofacial diseases can be achieved. Lifestyle behaviour that affects general health such as tobacco use, 
excessive alcohol consumption and poor dietary choices also influence oral and craniofacial health. These 
individual behaviours are associated to an increased risk of craniofacial birth defects, oral and pharyngeal 
cancers, periodontal disease, dental caries, oral candidiasis and other oral conditions. 
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In Europe, an increasing awareness of oral health is observed among parents of all age groups of 
children. This very positive development is demonstrated by the reported tooth brushing behaviours and 
by the use of a range of oral hygiene products. Currently, there are opportunities to expand oral disease 
prevention and health promotion knowledge and practices among the public through community 
programmes and within health care settings. Oral health care providers can also play a role in promoting 
healthy lifestyles by incorporating tobacco cessation programmes and nutritional counselling into their 
practices. However, there are profound oral health disparities across regions, countries and within 
countries. These may relate to socioeconomic status, race or ethnicity, age, gender or general health 
status. Although common dental diseases are preventable, not all community members are informed of 
or are able to benefit from appropriate oral health-promoting measures. Under-served population groups 
are found in both developed and developing countries. In many countries, moreover, oral health care is 
not fully integrated into national or community health programmes. 
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10.2.1.6. Inadequate physical activity 
 
 
Acronyms 
 
GPAQ WHO Global Physical activity Questionnaire 
IPAQ International Physical activity Questionnaire 
MET Metabolic Equivalent  
 
 
10.2.1.6.1. Introduction 
 
Physical activity is defined as bodily movement produced by skeletal muscles that results in energy 
expenditure above resting level (Caspersen et al, 1985). Health-enhancing physical activity is a term 
frequently used across the WHO European Region. It emphasizes the connection with health by focusing 
on “any form of physical activity that benefits health and functional capacity without undue harm or risk”. 
To gain health benefits, at least half an hour of physical activity of moderate-intensity on most days of 
each week is recommended (WHO, 2004a). Children should undertake at least 60 minutes of moderate to 
vigorous physical activity daily in forms that are developmentally appropriate, enjoyable and involve a 
variety of activities (Strong et al, 2005).  
 
Moderate-intensity physical activity is the type of activity that noticeably raises the heartbeat, while 
vigorous activity causes rapid breathing and a substantial increase in heart rate (WHO, 2006a). Health-
enhancing physical activity includes normal daily life activities, such as brisk walking or cycling to work, 
school or shopping, swimming, housework, using the stairs or gardening as well as recreational sport or 
dancing. 
 
Physical inactivity is recognized as a major independent risk factor for chronic non-communicable 
diseases causing about 3.5% of the disease burden and up to 10% of deaths in the European Region 
(WHO, 2002; WHO, 2006b). Epidemiological research shows that physical inactivity substantially 
increases the risk for coronary heart disease, type 2 diabetes, colon and breast cancer and hip fracture in 
the elderly (Bauman and Miller, 2004). Regular physical activity can help prevent and reduce obesity and 
maintain a healthy weight (Hill and Wyatt, 2005). It can also promote psychological well-being by 
reducing symptoms of depression and, possibly, stress and anxiety. Moreover, regular physical activity  
may confer other psychological and social benefits that affect health (WHO Regional Office for Europe, 
2006a). For example, it can help build social skills in children (Evans and Roberts, 1987), positive self-
image among women (Maxwell and Tucker, 1992) and self-esteem in children and adults (Sonstroem, 
1984) as well as improve one’s quality of life. These benefits probably result from a combination of 
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participation itself and the social and cultural benefits of physical activity. Finally, physical activity tends 
to be associated to other types of positive health behaviour, such as healthy eating and non-smoking, 
and can be used to help make other behavioural changes (UK Department of Health, 2004). 
 
Physical activity is not just a public health issue; it also promotes the well-being of communities, 
especially in urban settings, the protection of the environment and comprises an investment in future 
generations. (WHO Regional Office for Europe, 2006c).  
 
 
10.2.1.6.2. Data sources 

 
Surveillance of physical activity can be carried out in two different ways: by self-report questionnaire or 
by objective measurement devices such as pedometers (step counters) or accelerometers which allow 
measuring bodily movement. Most often, questionnaires have been used as this method is relatively 
inexpensive and easy to administer compared to objective measures. It is only recently that valid and 
reliable tools to assess levels of physical activity among populations have become available (Bull et al, 
2004). These questionnaires take into account that non-leisure time physical activity such as undertaken 
for transport also has important potential health benefits (Andersen et al, 2000). The following two 
international physical activity questionnaires are now available as “multidomain” instruments to collect 
information on moderate and vigorous intensities undertaken in all settings of daily life. 
 
The WHO Global Physical activity Questionnaire (GPAQ) (WHO, 2006d) aims at allowing comparisons in 
developing countries with culturally diverse populations, and has been translated and validated. GPAQ 
also provides context-specific estimates of occupational, transport and leisure-time physical activity. 
  
The International Physical activity Questionnaire (IPAQ) (Karolinska Institute, 2006) allows direct 
comparison of levels of physical activity between countries and to estimate walking behaviour. Two 
versions (short and long) have been developed and validated, and are available in a number of 
languages. Most often the short version has been used so far.  
 
In addition, studies have looked at physical inactivity (defined as no or very low levels of activity) (Bull et 
al, 2004) and/or sedentary behaviour (de Almeida, 2004). Sedentariness does not simply represent the 
opposite of physical activity but corresponds to a complementary dimension of behaviour (WHO Regional 
Office for Europe, 2007a). A sedentary lifestyle can, for example, well include some sessions of activity or 
exercise but not at the recommended level of regularity while time spent sitting might be more prevalent 
(WHO Regional Office for Europe, 2007b).   
 
Due to the fact that physical activity surveillance is still a young field, there is not yet one unified survey 
on physical activity prevalence in the European Union. Data is currently available from a variety of 
surveys with different degrees of coverage of the region. In the following, the main surveys are briefly 
presented. 
 
Global surveys including EU countries 
 
The World Health Survey, a cross-sectional study carried out by WHO (2002-2003) through personal 
interviews (CAPI) and paper and pencil method (PAPI), is a comprehensive health survey with several 
modules, one of them on risk factors including physical activity based on IPAQ (WHO, 2007a). Data are 
available for 8 EU Member States and Candidate Countries. 
 
WHO global InfoBase 
 

On-line repository of data on non-communicable disease risk factors, including physical inactivity (PIA) 
(WHO, 2006c): Based on the Surveillance of Risk Factors (SuRF) programme, which assembles chronic 
disease risk factor data collected from WHO Member States with complete source and survey information. 
In order to provide cross-country comparisons, national data sets are made comparable by adjusting for 
the following factors: risk factor definitions; a standard set of age groups for reporting; a standard 
reporting year; representativeness of the survey data; and population age-distribution by age 
standardizing the final results to the WHO standard population. Data are available for 27 EU Member 
States, Candidate and EFTA Countries.  
 
European surveys 
 

a) Eurobarometer survey series on adults: The Eurobarometer survey is conducted on behalf of the 
European Commission in all member States of the European Union. Starting with Eurobarometer 34 
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(1990) separate supplementary surveys on special topics have been conducted under almost each 
Eurobarometer number. Also in the nineties the Eurobarometer program has been complemented by the 
Central and Eastern Eurobarometer series, at a later date replaced by the Candidate Countries 
Eurobarometer.   
 
So far, three special Eurobarometer studies included questions on physical activity: 
• Special Eurobarometer Wave 58.2: Physical activity (EORG, 2003). The survey covered 15 member 

states and used IPAQ short, including also context specific questions. A scientific analysis of this 
survey has been published in 2006 (Sjöström et al., 2006). 

 
• Special Eurobarometer Wave 62.0: The citizens of the European Union and Sport (TNS Opinion and 

Social, 2004). The survey covered 25 member states and focused on sport participation, the 
organization of sport activities and the social dimension of sport. One question on sport participation 
was repeated from the 2003 survey but comparison of one single question across two time points 
should be viewed with caution. 

 
• Special Eurobarometer 246 / Wave 64.3: Health and Food (TNS Opinion and Social, 2006). This 

survey contained questions on physical activity but the with regard to the 2003 survey, some of the 
questions have been revised and the data has been analysed differently. As of now, no directly 
comparable data to the 2006 publication (Sjöström et al, 2006) is available. 

 
b) Health behaviour in school-aged children survey (HBSC) (HBSC, 2002): This survey of health 
behaviour among young people aged 11, 13 and 15 years HBSC studies are carried out at four-year 
intervals. The 2001/2002 study was the sixth and most recent in the series and it included participation 
in physical activity (WHO, 2004b). It covered 29 EU countries or regions in the scope of the report 
(Austria, Belgium (Flanders), Croatia, the Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Ireland, Israel, Italy, Latvia, Lithuania, Malta, the Netherlands, Norway, Poland, 
Portugal, Slovenia, Spain, Sweden, Switzerland, The former Yugoslav Republic of Macedonia, the United 
Kingdom (England, Scotland and Wales) as well as Ukraine and the Russian Federation. Data from this 
study will be used for this chapter (Fig. 2 and 3).  
 
Selected multicentre studies  
 
- European Youth Heart study (Riddoch CJ et al., 2004): International study measuring CVD risk factors 
including insufficient physical activity, covering Denmark, Estonia, Norway and Portugal 
- FINBALT (Harro et al. 2006): International study monitoring health-related behaviours including 
physical activity among adults in Finland (since 1978) and the Baltic countries (Estonia since 1990, Latvia 
since 1998, Lithuania since 1994) every second year. 
 
 
The quality of currently available data on physical (in)activity is affected by a number of aspects: 
 
a) Definition of physical activity 
A recent review of instruments currently used for the measurement of physical activity revealed that 
there is no universal or even commonly used measure or instrument yet (Bull et al., 2004). While most 
often questionnaires are used the wording of the questions and the response format often varies. 
Different questions are needed to measure activity (e.g. assessing the time spent in and the intensity 
of a certain type of activity) and inactivity (e.g. assessing the hours spent sitting).  
 

b) Comparability of data sources 
As outlined above, data are currently available from a variety of surveys and studies which use 
different instruments as well as different methods for data collection (e.g. self-administered 
questionnaires, telephone surveys or personal interviews). There is good evidence that different 
instruments will produce different estimates of a certain behaviour (Pratt et al. 1999) so results are 
not comparable across different surveys unless certain procedures are applied to adjust for differences 
in the methods used such as in the WHO InfoBase data repository (see above).  
 

c) Reliable trend data 
Bull et al (2004) also showed that only a small number of countries globally had robust data to monitor 
trends over time; the best example from Europe was Finland, where physical activity has been 
measured in annual surveys since 1979 (Helakorpi et al., 2003) 
 

d) Lack of information on different settings where physical activity takes place 
Most often leisure time physical activity is measured while data on work-, transport- or domestic-
related activity are still rare.  
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e) Data from accession countries 
Data from the western part of the EU are more readily available than from accession countries, 
especially on non-leisure time physical activity.  

 

 
 
10.2.1.6.3. Data description and analysis 

  
An analysis of a Eurobarometer survey in 15 EU countries in 2002 (Sjöström et al, 2006) showed that 
two thirds of the adult population did not reach recommended levels of physical activity (Figure 
10.2.6.1). On average, only 31% of respondents reported sufficient physical activity (20). Activity varied 
widely between countries, ranging from around 40% of respondents being sufficiently active in the 
Netherlands and Germany to less than a quarter in France and Sweden. Men were more likely to be 
sufficiently active than women and the likelihood decreased with age.  
 
Figure 10.2.1.6.1. Proportion of adults (aged 15 years of over) in EU countries classified as sufficiently active, 2002 
 
The 2002 and 2004 Eurobarometer surveys showed an increase in the proportion of people claiming to do 
sport once a week, from 30% to 38%. However, this result should be viewed with caution as it is limited 
to answers to a single question across two time points and it focuses on sport participation only. 
 
There are examples of trend data available from some countries (WHO, 2006a): The Swiss Health Survey 
shows that the proportion of people classed as physically inactive increased from 35.7% in 1992 to 
39.4% in 1997, but then decreased to 36.8% in 2002 (Lamprecht and Stamm, 2004). Physical activity 
has been measured in annual surveys in Finland since 1979 (Helakorpi et al, 2003). From the late 1970s 
to mid-1990s, Finland saw an overall increase in the proportion of those who are active twice a week 
from about 40% to about 60%, with women starting from a slightly lower level but ending at slightly 
higher levels. Since the mid-90s, the general increase in activity has levelled off, and the rise in women’s 
leisure-time activity slowed. In the United Kingdom, the best trend data come from the National Travel 
Survey. It showed that the average distance travelled per person per year on foot and by bicycle declined 
by 26% and 24% between 1975/1976 and 1999/2001, respectively (UK Department of Health, 2004). 
 
Children and adolescents  
 
The HBSC survey (see above) measured participation in physical activity in young people (WHO, 2004b). 
It found that about a third (34%) reported enough physical activity to meet current guidelines of one 
hour or more of at least moderate intensity on five or more days a week. Activity varied widely between 
countries, however, ranging from 11% of girls and 25% of boys in France to 51% of girls and 61% of 
boys in Ireland among 11-year-olds. Similar variations existed among all age groups; for example, the 
proportion of active 15-year-old boys was 49% in the Czech Republic and 25% in Portugal. 
 
Figure 10.2.1.6.2. Prevalence of sufficient physical activity in 11-year-old children in the European 
Region, 2001/2002 
 
In most countries, boys were more active than girls, with activity levels declining with age for both sexes.  
 
Figure 10.2.1.6.3. Average proportion of physically active children aged 11, 13 and 15 years, selected 
countries in the WHO European Region, 2001/2002 
 
Impact on health and costs of physical inactivity 
 
The World health report 2002 (WHO, 2002) estimated that insufficient physical activity was associated to 
600 000 deaths per year (6% of total deaths) and 5.3 million disability-adjusted life-years (DALYs) (3.5% 
of total DALYs) in the European WHO Region alone. In many countries, a significant proportion of health 
expenditure is related to costs incurred by lack of physical activity and obesity, plus an alarming 
economic price to pay for physical inactivity. Recent studies conducted in Switzerland and the United 
Kingdom show that physical inactivity can cost a country about €150-300 per citizen per year (UK DCMS 
and Strategy Unit, 2002; Martin et al, 2001).  
Increasing incidences of obesity-related chronic diseases, such as type II diabetes and hypertension in 
adolescents, foretell an even larger burden of disease if no action to reverse them is taken. Inequalities 
between countries are rising, with those in the eastern part of the Region being the most affected (WHO, 
2005). 
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Determinants of physical inactivity 

 
The key determinants of physical activity include demographic factors (such as age and socioeconomic 
status), psychological factors (such as perceived competence and enjoyment, lack of awareness, cultural 
and language barriers), social factors (such as encouragement from parents or peers, cultural attitudes) 
and the physical environment (such as the availability of opportunities to be active) (WHO 2006a). Low 
physical activity disproportionately affects socially disadvantaged groups, who have less free time or 
poorer access to local recreational and leisure facilities (Popkin et al, 2005; Estabrooks et al, 2003; UK 
Health Education Authority, 1995). They are more likely to live in neighbourhoods with poor road safety, 
high-speed traffic, little green space and lack of safe places to play. All this further reduces their 
opportunities to be physically active on a daily basis (Gordon-Larsen et al, 2006). Fear of traffic can be a 
powerful deterrent for parents wishing to allow their children to walk or cycle to school or play outdoors, 
especially in deprived areas, which are often characterized by poor road safety and fast traffic ( Greyling 
et al, 2002).  
 
Not only the urban environment in which people live but also other settings – at home, at school, at work 
and so on – often discourages them from being physically active. Longer travel distances, fewer green 
spaces and urban planning policies resulting in increasing urban sprawl play an important role in 
discouraging physical activity and increasing dependence on motorized transport (WHO, 2007b). Yet 50% 
of trips currently made by car in Europe are shorter than 6 km, a distance that could easily be covered by 
about 15 minutes of cycling. More than 30% of car trips are distances less than 3 km, and could be 
covered comfortably by about 20 minutes of brisk walking (European Commission, 2000a). It has been 
estimated that at least half of these short car trips could be replaced by cycling and walking (European 
Commission, 2000b).  
 
In addition to environmental conditions, physical education in schools is important in the total amount of 
physical activity undertaken by children. A recent publication (Brettschneider and Naul, 2004) highlights 
this issue and shows that the amount of physical education at school and the way it is organized vary 
from country to country.  

 
 
10.2.1.6.4. Control tools and policies 
 
Thanks to the range of conclusive findings over the past decade regarding physical activity as an 
important health determinant, there is now a solid foundation for a clear and strong call to action. The 
magnitude of the health problems consequent to physical inactivity and its interconnection with unhealthy 
diets, underline the need to raise the awareness and secure the commitment and support of a broad 
range of actors and stakeholders within and beyond public health. This implies strengthening existing 
partnerships, such as those with the education and sports sectors, and developing new ones with others 
that play a major role in shaping environments and communities, such as transport, environment, urban 
planning, employers, local administration and civil society. The concurrence of physical inactivity with 
unhealthy diets in the EU obesesogenic environment calls also for the involvement of those stakeholders 
influencing food choices (WHO, 2006a; WHO, 2006e). 
 
A very intensive activity has been carried on this subject during the last ten years by both the European 
Commission and WHO. Some documents are listed below. Other actions and documents addressing 
obesity, diet and physical activity are quoted in section ”5.13. Obesity, overweight and other conditions 
related to an imbalanced nutrition” 
 
World Health Organization 
 
At a side event of the WHO European Ministerial Conference on Counteracting Obesity, held in Istanbul, 
Turkey, in November 2006, two “twin” booklets were launched: Physical activity and health: evidence for 
action (WHO, 2006a) and Promoting physical activity and active living in urban environments: the role of 
local governments. The solid facts (WHO, 2006e). These booklets reach out to policy makers with strong 
advocacy messages and address policy makers to raise awareness about the magnitude of the problem 
and the opportunities to act through cross-sectoral collaboration. 
 
The document Steps to health: a European framework to promote physical activity for health (WHO, 
2007c) was one of the working documents for the WHO European Ministerial Conference on 
Counteracting Obesity and the final document was launched on 10 May 2007 in Helsinki, Finland, at the 
celebration of the Move for Health Day (http://www.euro.who.int/moveforhealth). This framework 
document provides Member States of the WHO European Region, experts and policy-makers with 
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guidance on designing and implementing physical activity-promoting policy and action, as part of a 
national public health agenda and through multisectoral cooperation.  
 
A collection has been published by WHO Regional Office for Europe aimed at supporting the Member 
States of the WHO European Region in promoting physical activity as part of sustainable transport 
policies: Collaboration between the health and transport sectors in promoting physical activity (WHO, 
2006g). This review aims at inspiring policy-makers and practitioners from the transport, health and 
environment sectors to work together to achieve healthier and more sustainable transport.  
 
In addition, there is an important opportunity for synergistic action, taking advantage of relevant 
processes involving other sectors that play an important role in providing the environmental conditions 
that facilitate physical activity. These processes include the Children’s Environment and Health 
Programme for Europe (WHO, 2004c), the Transport, Health and Environment Pan-European Programme 
(UNECE and WHO, 2002) and the Healthy Cities initiative (http://www.euro.who.int/healthy-cities).  
 
European Commission 
 
In 2005, the EU launched the EU platform on diet, physical activity and health (European Commission, 
2005a). Under the leadership of the European Commission, the platform brings together stakeholders 
from commercial, professional, consumer and other civil organizations to take voluntary action to halt 
and, hopefully, reverse the rise in obesity, particularly among children. The spirit of the platform is to 
work under the leadership of the European Commission and to provide an example, which others will 
choose to follow across Europe, of coordinated but autonomous action by different parts of society to deal 
with the many aspects of the problem.  
 
In 2007, the European Union launched the White Paper A Strategy for Europe on Nutrition, Overweight 
and Obesity related health issues (European Commission, 2007a). The White Paper was developed based 
on consultation of an earlier published Green Paper Promoting healthy diets and physical activity: a 
European dimension for the prevention of overweight, obesity and chronic diseases (European 
Commission, 2005b, RIVM, 2006)). The White Paper embraces a broad understanding of physical activity 
from organized sports to active commuting or outdoor activities. It underlines that individual attempts for 
a healthy lifestyle must be supported by the development of conducive physical and social environments. 
The White Paper supports sustainable urban transport actions and specifies that walking and cycling 
projects are considered to be a key part of this goal.  
 
The European Commission is preparing an Action Plan, which will identify a series of concrete actions and 
initiatives towards better and sustainable urban mobility that will be presented in early autumn 2008. 
This action plan is based on the results of the Green Paper on Urban Mobility (European Commission, 
2007b). 
 
The European Commission has also published a White Paper on Sport (European Commision, 2007c), 
which provides strategic orientation on the role of sport in the European Union, including physical 
activity. This Document is accompanied by an Action Plan (European Commission, 2007d), which 
addresses also the promotion of health-enhancing physical activity. 
 
 
 
10.2.1.6.5. Future developments 
 
Regular moderate-intensity physical activity is a very cost-effective way of improving and maintaining 
people’s health. Available evidence indicates that physical activity is a major element of public health 
promotion, involving all sections of society. Action in this area is not the responsibility solely of the 
health, sport, leisure, work or education sectors. It is a task to be shared by these and other sectors, 
such as transport, urban planning, environment, employers and civil society. Likewise, the media is 
highly influential in promoting healthy lifestyles. Working together across sectors, in both the public and 
the commercial arenas, would promote more efficient action and therefore more effective progress 
towards healthier and more sustainable lifestyles. The synergies involved create a win-win situation for 
all actors. In addition, action should be supported at all levels, from local community level, through 
governments, to the international arena. It is important that strategies for collaboration and capacity-
building at regional and local levels are included in national policy and action as local level initiatives have 
the greatest potential for encouraging physical activity. 
 
Public health programmes for physical activity need to be planned with a long-term perspective and have 
clear and measurable goals and indicators. Surveillance of levels of physical activity among the 
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population using standardized protocols is a crucial and necessary part of the public health response to 
current concerns regarding physical activity levels.  
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10.2.1.7. Excessive food intake and imbalanced diet 
 

 
 
Acronyms 
 

BMI Body Mass Index  
CAP  Common Agricultural Policy 
CMO  Common Market Organisation 
DALY  Disability-Adjusted Life Years 
DRI  Dietary Reference Intake 
EHES European Heath Examination Survey 
EHIS European Health Interview Survey 
EHN European Hearth Network 
FBDG  Food-Based Dietary Guidelines 
ISG Inter-Service Group  
ISG Inter-Service Group established for the 

preparation of the School Fruit Scheme 
SCF  Scientific Committee on Food 
UNECE United Nations Economic Commission for 

Europe 
 
 

 
10.2.1.7.1. Introduction 
 
A well balanced diet with nutritional and physiological requirements of the different age groups from birth 
to old age and with physical activity carried out by each individual is an absolute requirement for 
enjoying good health.  
 
There are a number of diseases induced by an excessive or imbalanced diet. Some of them (i.e. 
cardiovascular diseases, cancer and diabetes) have already been dealt with in this Report (see section 
5.2, 5.3 and 5.4), whereas obesity, overweight and the remaining ones are examined here.  
 
Overweight, pre-obesity and obesity are associated with excessive food consumption and with the intake 
of excessive (as compared to physiological needs) energy-dense food (i.e. food containing large amounts 
of saturated fats and free sugars), often cheaper than good quality food. The prevalence of overweight 
and obesity is also growing rapidly in many European countries for both women and men. According to 
WHO estimates, excessive body weight, derived from excessive food consumption and inadequate 
physical activity, is responsible for more than 1 million life-years of ill health every year in the WHO 
Europe region. 
 
Excess body weight associated to excess energy intake poses one of the most serious public health 
challenges for the 21st century in particular parts of the world, including the Member States of the 
European Union (EU) (Commission of the European Communities, 2005; WHO, 2000). A body mass index 
(BMI) above the optimum level of 21 kg/m2 is among the five global disease burden risk factors closely 
related to diet and physical activity; these are high blood pressure, high blood cholesterol level, high BMI, 
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low fruit and vegetable intake and physical inactivity (James et al, 2004; WHO, 2002; WHO Regional 
Office for Europe, 2005).  
 
Lifestyle factors, including eating habits and levels of physical activity/inactivity are often adopted during 
the early years of life. Childhood obesity is an important predictor of obesity in adulthood (Branca et al, 
2007a; Branca et al, 2007b), and the best time to address the problem is early in life. Moreover, a 
systematic review shows that childhood obesity is strongly associated with risk factors for cardiovascular 
disease and diabetes, orthopaedic problems and mental disorders. A high BMI in adolescence predicts 
elevated adult mortality rates and cardiovascular disease, even if the excess body weight is lost. Many 
obesity-related health conditions once thought to be applicable only to adults are now being seen among 
children and with increasing frequency (Dietz, 1998). There is a true epidemic of overweight that is 
progressing in the WHO European region(53, Member States) among children and adolescents. It is 
predicted that about 38% of school-age children will be overweight by 2010 and that more than a quarter 
of these children will be obese. 
 
  
Apart from the health consequences, overweight and obesity also impose an economic burden on society 
through increased medical costs to treat the diseases associated with it (direct costs); lost of productivity 
due to absenteeism and premature death (indirect costs); missed opportunities, psychological problems 
and poorer quality of life (intangible costs) (Branca et al, 2007a; Branca et al, 2007b). It is estimated 
that in the EU, obesity accounts for up to 7% of health care costs and this amount will further increase 
given the rising obesity trends (Commission of the European Communities, 2005). In 2002, the total 
direct and indirect annual costs of obesity in the EU15 (EU members before 2004) were estimated to be 
€32.8 billion per year (Fry and Finley, 2005). The WHO Regional Office for Europe prepared a compilation 
of direct cost studies worldwide including those carried out in the EU (Branca et al, 2007a; Branca et al, 
2007b): health expenditure per inhabitant attributable to obesity ranges between US$ 17 (Germany, 
2001) and US$ 202 (France, 1992). 
 
In spite of the excessive food consumptions occurring in very large population groups throughout Europe, 
some nutrients ( e.g. folate, calcium, iodine and iron and specific vitamins) are not ingested in sufficient 
quantities by specific population groups, thus originating disease such as neural defects, osteoporosis, 
goiter , anaemia and hypovitaminoses, respectively. Prevalence of these diseases is particularly 
significant in certain risk groups among elderly, children, pregnant and lactating women.  

 
 
10.2.1.7.2. Data sources 
 

a) Overweight and obesity and other diseases related to nutritional unbalances  

 
The present review builds upon the compilation of studies on the prevalence of overweight and obesity 
among children, adolescents and adults, which was prepared for the WHO European Ministerial 
Conference on Counteracting Obesity (15-17 November 2006, Istanbul, Turkey) (Branca et al, 2007a; 
Branca et al, 2007b). To reflect the current situation in EU27, nationally representative prevalence data 
collected in 2000 and onwards were included only.  
 
For all 27 EU Member States, national studies on the prevalence of overweight and/or obesity either 
among children, adolescents or adults were identified. The data for the United Kingdom (UK) were based 
on data representing separately England (Department of Health, 2006; Jotangia et al, 2005), Scotland 
(Bromley et al, 2005a; Bromley et al, 2005b) and Wales (Dolman et al, 2007). Only 10(21), 10 (22) and 
4 (23) countries used measured weight and height for monitoring at the national level the nutritional 
status of children, adolescents and adults, respectively (“Alfred Rusescu” Institute for Mother and Child 
Care, 2003; Antal et al, 2004; Aranceta-Bartrina et al, 2005; Aromaa and Koskinen, 2004Direction of 
Health, 2004; do Carmo et al, 2006; Gutiérrez-Fisac et al, 2004; Kapantais et al, 2004; Kirchengast et al, 
2004; Kobzová et al, 2004; Lobstein and Frelut, 2003; National Public Health Authority, 2004; Novakova, 
2006; O’Neill et al, 2007; Padez et al, 2004; Rolland-Cachera et al, 2002; Savva et al, 2002; Savva et al, 
2005; Serra Majem et al, 2003; Szponar et al, 2003; Whelton et al, 2007). Self- or parental-reported 
anthropometric data were collected in a national sample of children by three countries (Belgium, 
Netherlands Sweden) (Bayingana et al, 2006; Becker and Enghardt-Barbieri, 2004; Statistics 
Netherlands, 2006). These three countries as well as Finland also carried out national surveys in 
adolescents (Bayingana et al, 2006; Becker and Enghardt-Barbieri, 2004; Kautiainen, 2005; Statistics 
Netherlands, 2006).  
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The Pro Children study collected in 2003 parental reports of 11-year-old children from nationally 
representative schools in seven countries, and sub-national sample in another two (Belgium and Austria) 
(Yngve, 2005). The HBSC study conducted in 2001–2002 gathered self-reported data on weight and 
height in 11-, 13- and 15-year-old adolescents in 22 countries of the EU27 (Currie et al, 2004).  
 
Data on self-reported height and weight as a basis for reports on prevalence of overweight and obesity 
among adults were available from 23(24) countries (Asciak et al, 2003; Bayingana et al, 2006; Boström, 
2007; Devriese et al, 2006; Ekholm et al, 2006; Federal Statistical Office, 2006; Gallus et al, 2006; 
Grabauskas et al, 2007; Helakorpi et al, 2007; l’Institut Roche de l’Obésité, 2006; Institute of Health 
Information and Statistics, 2004; Kapantais et al, 2006; Kelleher et al 2003; Ministry of Health and 
Consumption and Institute of National Statistics, 2007; National Institute for Health Development, 2007; 
Pudule et al, 2005; Rodler et al, 2005; Statistical Office of the European Communities, 2005a; Statistical 
Office of the European Communities, 2005b; Statistical Office of the European Communities, 2005c; 
Statistical Office of the European Communities, 2005d; Statistics Austria, 2007; Statistics Netherlands, 
2007; Zaletel-Kragelj et al, 2004). 
 
Trend data included all identified survey years when they were comparable regarding data collection 
methodology and age range of the subjects. The annual change in the prevalence was estimated by 
taking the difference between the earliest and the latest prevalence figure divided by the number of years 
between the 2 survey points. If both measured and self-reported data for a certain population group in a 
country were identified, this review only presents the objective data based on measured weight and 
height; self-reported data are given in the absence of measured data. 
 
In adults, overweight and obesity are defined as a BMI ≥25 kg/m2 and a BMI ≥30 kg/m2, respectively; 
pre-obese is used to define adults with a BMI of 25.0-29.9 kg/m2 (WHO, 2000). For children and 
adolescents, there are various different approaches to defining overweight and obesity (Lobstein et al, 
2004). This review uses the definition based on the percentile values of BMI adjusted for age and gender 
that correspond to BMI of 25 and 30 kg/m2 at age 18 years (Cole et al, 2000). 
 
Data were categorized (where possible) into the following age groups; children aged 0-9 years; 
adolescents aged 10-19 years and adults aged 20 years and above. 
 

Limitations of current prevalence data 

 
The majority of the countries used self-reported weight and height to monitor the nutritional status in 
their population. A large number of studies have documented, however, that self-reporting tends to 
underestimate the actual weight, especially in overweight or obese people, while height tends mainly to 
be overestimated (Engstrom et al, 2003; Niedhammer et al, 2000; Paccaud et al, 2001; Visscher et al, 
2006), although an underestimation of height has also been noted (Visscher et al, 2006). Moreover, 
socioeconomic differences in the validity of self-reports have been identified (Bostrom and Diderichsen, 
1997; Niedhammer et al, 2000). A validation study conducted in Wales among adolescents, in the 
context of the HBSC survey, indicated that self-reported measurements underestimate the true 
prevalence of overweight by about a quarter and the prevalence of obesity by about a third (Elgar et al, 
2005). These self-reporting biases can lead to changes in the distribution of BMI data, as well as to a 
misclassification of overweight and obese individuals. 
 
Making comparisons between countries was difficult, due to their use of different data collection methods, 
response rates, age ranges, years of collection and definitions of overweight and obesity. Various 
investigators (Branca et al, 2007a; Branca et al, 2007b; James et al, 2004; WHO, 2000) have 
encountered the same difficulties in attempting earlier comparisons.  As for other diseases related to 
nutritional unbalances, data sources are specific reports listed under references. 
 

b) Food consumption and dietary Patterns 

 
For a detailed evaluation of dietary intake in Europe, there is a need for increasing the compatibility of 
sampling designs, dietary methods and selected population descriptors. In contrast to national surveys, 
European surveys can be used for comparisons of dietary intake data between countries, provided that 
the methods used to collect dietary intake data and food composition tables are comparable.  
There are currently no Community requirements with regard to the collection of food consumption data at 
individual level. However, national dietary surveys are carried out in many European countries and 
provide valuable information for use in national policy and are central in nutritional surveillance; when 
they are repeated in a proper  way, trends over time  can be studied. Frequency of such surveys vary 
between every two(Finland) to seven years(Switzerland). An example is the recently completed German 
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survey involving more than 20,000 people. However, food consumption data obtained  a national level can often not be compared directly. In addition to the 
national surveys, food consumption data are also  collected in sub-groups of population exploring specific  issues, like: 
  

• A food survey in a sample of Italian secondary school students (Leclerq et al, 2004) and 
• A survey in Bulgaria of school children’s eating habits. 
 : 

To overcome this, the European Food Safety Authority (EFSA) is developing a concise European food consumption database with 15 broad food categories 
and 21 subcategories. In order to build the database, EFSA has established a European Network of Food Consumption Database Managers. The Network is 
composed of 31 members, each representing a European country and responsible for coordinating the collection, formatting and transfer of the most recent 
and relevant national food consumption data to EFSA. This database is intended for use as a screening tool for preliminary exposure assessments by the 
EFSA Scientific Panels and Member States. At the present time, the concise database is planned to contain food consumption data only for the adult 
population (16-64 years old). In the medium term, it is intended to include consumption data for children, and will be gradually transformed into a more 
comprehensive database with more specific food categories. The “concise food consumption database” is currently under development; EFSA is aiming at 
having a complete database, including all available data from Network members, by June 2008.. 
Preliminary information on the national food consumption surveys of each European country represented in the EFSA European Network of Food 
Consumption Database Managers is reported in Table 10.2.1.7.0. 
 
Table 10.2.1.7.0 Preliminary information on national food consumption surveys of the European countries represented in the EFSA European Network of 
Food Consumption Database Managers. 
 
 

Country Survey name Acronym Year 
Subjects 
(number) 

Age 
range Method 

Days 
(number) Reference 

Austria 
Data available - 
details not 
provided 

              

Belgium 
Belgian National 
Food Consumption 
Survey 

BNFCS2004 2004 1723 16-64 24-hour recall 2 General information at www.iph.fgov.be 

Bulgaria 
National Survey of 
Food Intake and 
Nutritional Status 

  2004 853 16-64 24-hour recall 1 - 

Croatia Data not available               
Cyprus Data not available               

Czech 
Republic 

Individual food 
consumption study SISP04 

2003 - 
2004 1751 16-64  24-hour recall 2 General information at: www.chprszu.cz 

Denmark 

The Danish 
national survey of 
dietary habits and 
physical activity 

  
2000-
2005 6500 4 - >75 

Individual dietary 
record 7 General information at: www.dfvf.dk 

Estonia Estonian Adult 
Nutrition Survey 

  1997 2015 19-65 24-hour recall 1 General information at: 
www.lshtm.ac.uk 
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Finland 
The National 
FINDIET 2002 
Study 

FINDIET 2002 2007 25-65 24-hour recall 2 General information at: www.ktl.fi 

France 

Individuelle et 
Nationale sur les 
Consommations 
Alimentaires 

INCA 
1998-
1999 1642 15-92 

Individual dietary 
record 7 

Volatier J.L. Enquête INCA Individuelle 
et Nationale sur les Consommations 
Alimentaires. Tec & Doc Lavoisier ed. 
Paris 2000 

Germany 
German Nutrition 
Survey   1998 4030 18-79 Dietary-history 28 

Mensink G B M et.al. (2004) Food and 
nutrient intake in European Journal of 
Clinical Nutrition 58, 1000-1010 

Greece Data not available               

Hungary 
Hungarian 
National Dietary 
Survey 2003-2004 

HNDS 2003-
2004 

1179 18-96 Individual dietary 
record 

3 General information at: 
http://lib.bioinfo.pl/pmid:16184880 

Iceland 
The Diet of 
Icelanders 2002 DOI 2002 1366 15-80 24-hour recall 1 

The Diet of Icelanders, Dietary Survey of 
The Icelandic Nutrition Council 2002 
Main findings. Steingrímsdóttir, L, 
Þorgeirsdóttir H, Ólafsdóttir AS 

Ireland 

North South 
Ireland Food 
Consumption 
Survey (NSIFCS) 

NSIFCS 
1997-
1999 1379 18-64 

Individual dietary 
record 7 

Refer to www.iuna.net for further 
information on this survey 

Italy 

Istituto Nazionale 
della Nutrizione - 
Consumi 
Alimentari 

INN-CA 1994-
1996 

1544 19-60 Individual dietary 
record 

7 

Turrini A, Saba A, Perrone D, Cialfa E, 
D'Amicis A (2001): Food consumption 
patterns in Italy: the INN-CA Study 
1994-1996. Eur.  J.  Clin. Nutr. 55 (7), 
571-88. 

Latvia Data not available               

Lithuania Estonian Adult 
Nutrition Survey 

  1997 2094 19-65 24-hour recall 1 General information at: 
www.lshtm.ac.uk 

Luxemburg 

Data not available 
- not yet 
represented in the 
Network 

              

Malta  

Data not available 
- not yet 
represented in the 
Network 

              

Norway 
Norvegian national 
dietary survey 
among adults 

NORKOST 1997 2672 16-79 Food Frequency 
Questionnaire 
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Poland 

Household Food 
Consumption and 
Anthropometric 
Survey in Poland 

HFCAAS 2000 4134 1-96 24-hour recall 1 

Szponar L., Sekula W., Nelson M., 
Weisell R.C.: The Household Food 
Consumption and Anthropometric 
Survey in Poland. Public Health Nutr., 
2001, 4, 5(B), p. 1183-1186 

Portugal Data not available               
Romania Data not available               

Slovakia 

Monitoring of the 
nutritional status 
of particular 
groups of the 
adult population 

  2001   19-54 24-hour recall 2   

Slovenia Data not available               

Spain 

Estudio sobre 
dietas y hábitos 
alimentarios en la 
población 
española 

  2002 1060 17-60 24-hour recall 3 Report of Universidad Complutense de 
Madrid . Requejo A., Ortega R. 2002 

Sweden 
Dietary habits and 
nutrient intakes in 
Sweden 

RIKSMATEN 
1997-
1998 1210 17-79 

Individual dietary 
record 7 

Becker W, Pearson M. Riksmaten 1997-
98. Dietary habits and nutrient intakes 
in Sweden 1997-98. 
www.livsmedelsverket.se 

Switzerland Data not available               

The 
Netherlands 

Dutch National 
Food Consumption 
Survey 

DNFCS 1997-
1998 

4285 19-64 Individual dietary 
record 

2 General information at www.rivm.nl 

Turkey 

Data not available 
- not yet 
represented in the 
Network 

              

United 
Kingdom 

National Diet and 
Nutrition Survey 

NDNS 
2000-
2001 

1724 19-64 
Individual dietary 
record 

7 General information at www.food.gov.uk 
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Supply Balance Sheets are also used by EUROSTAT (2006) to estimate food availability to the consumer. 
These data do not represent the actual consumption by households but offer an insight into the gross 
apparent human consumption of main food items and the accessibility of food to consumers. 
 
European studies on dietary intake have been conducted but they differ in their ability to provide 
comparative dietary intake information between countries. To enable international comparisons of 
household survey data in Europe, since 1993 an ongoing project – the European Union DAFNE (DAta 
Food NEtworking) – is harmonising international level dietary data from household budget surveys (HBS: 
Naska et al., 2007; Lagiou and Trichopoulou, 2001; Naska et al., 2001; Trichopolou and Lagiou, 1997). 
DAFNE focuses on the creation of a pan-European food databank based on national HBS by the 
development of appropriate methodologies to utilise the food and related data derived from the surveys. 
Methods were designed to calculate, for instance, the overall average availability per person per day of 
comparable food items or groups among DAFNE countries, as well as average availability by degree of 
urbanisation and educational level of household head. DAFNE has developed a databank on food 
availability at the household level. It includes data from 75 surveys in 16 European countries(15 EU 
Member States and Norway) (Trichopoulou and Lagiou, 1997). Data from 5 additional MS as well as from 
4 West Balkan countries are in the process of being integrated. The data cover various time points in 
each country and results from the DAFNE databank are available on  the web 
(http://www.nut.uoa.gr/dafnesoftweb)      
 
A total of 23 European countries participated in the European Food Consumption Survey Method 
(EFCOSUM) project, partly funded by DG Research from 2000 to 2002. The aims of this project 
(EFCOSUM Group, 2002) were: 
• to define a method for monitoring food consumption in nationally representative samples of all age-
sex categories in Europe in a comparable way; 

• to indicate how to make existing food consumption data comparable; and 
• to define a (minimum) set of dietary components which  are relevant indicators of health. 
 

An important outcome  of the EFCOSUM project was the suggestion of a two non-consecutive 24-h recalls 
(Brussard et al., 2002) as a method for monitoring food consumption in nationally representative 
samples of all age-sex categories in Europe . The EFCOSUM research is continued in the European Food 
Consumption Validation(EFCOVAL) project, which started in 2007. The aim of the EFCOVAL project  is the 
further development and validation of a trans-European food consumption data acquisition method to be 
used for the estimation of intake of foods, nutrients and potentially hazardous chemicals within the 
European population. One of the main aims of EFCOVAL is to further adapt the pre-exiting data capture 
software EPIC-SOFT and validate this instrument for the assessment of dietary intake of the specific 
needs and context  of a trans-European monitoring setting. Moreover, the 24-hour recall method using 
EPIC-SOFT will be validated in five selected countries with obviously different consumption patterns. 
 
The European Prospective Investigation into Cancer and Nutrition (EPIC) project (Riboli and Kaaks, 1997) 
is one of the few studies in which comparable individual dietary intake data were collected at European 
level. 
 
The rationale of the EPIC project is to establish a large European prospective cohort study combining 
epidemiological and laboratory methods in order to expand the presently limited knowledge of the role of 
nutrition and related factors in cancer epidemiology. The EPIC project was designed with the aim of 
reducing the variance of within-subject variations due to random measurement errors and, at the same 
time, increasing the between-subject variations in true dietary intake levels. Within this project, country-
specific dietary assessment methods capable of measuring habitual food intake at the individual level in 
as much detail as possible were developed and validated. The EPIC study offers the opportunity to study 
the diversity of food habits in Europe. It includes 35,955 subjects (22,924 women and 13,031 men) who 
participated in the EPIC calibration study from 27 study centres in 10 European countries (France, Italy, 
Spain, Greece, The Netherlands, the United Kingdom, Germany, Denmark, Sweden, Norway, Sweden). 
All consumption data from this study were collected with  the same protocol i.e. a single 24-hour recall. A 
comprehensive overview of the national surveys from fourteen European countries was realised in the 
first European Nutrition and Health Report 2004 (ENHR) coordinated by the Institute of Nutritional 
Sciences of the University of Vienna, Austria.    
 
 
 
10.2.1.7.3. Data description and analysis 
 
Overweight and obesity 
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Prevalence in Children 
 
Based on measured weight and height, 14.1% of Cypriot (Savva et al, 2005) and 17.2% of Greek 
(Kapantais et al, 2004) preschool children (2-6 years of age) were overweight. Among primary school-
age children (both genders) the highest prevalence of overweight was found in Spain (6–9 years old, 
35.2%) (Aranceta-Bartrina et al, 2005; Serra Majem et al, 2003) and Portugal (7–9 years old, 31.5%) 
(Padez et al, 2004); the lowest in Slovakia (7–9 years old, 15.2%) (National Public Health Authority, 
2004; Novakova, 2006) and France (7–9 years old, 18.1%) (Rolland-Cachera et al, 2002). Surveys based 
on self-reported weight and height found a prevalence of overweight for both genders of 20.3% in 
Belgium (5-9 years old) (Bayingana et al, 2006), of 19.5% in Sweden (8 years old) (Becker and 
Enghardt-Barbieri, 2004) and of 14.5% in the Netherlands (2-9 years old) (Statistics Netherlands, 2006) 
(Figure 10.2.1.7.1). 
 
Figure 10.2.1.7.1. Prevalence of overweight and obesity among children 9 years old or younger 
 
Prevalence in Adolescents 
 
For adolescents, the few studies that collected nationally representative BMI data based on measured 
height and weight showed the highest prevalence of overweight in Irish girls (27.3%, 9-12 years old) 
(O’Neill et al, 2007) and in Spanish boys (31.7%, 10-17 years old) (Aranceta-Bartrina et al, 2005; Serra 
Majem et al, 2003). The lowest prevalence of overweight adolescents was noticed in the Czech Republic 
(9.0%, both sexes 14-17 years old) (Lobstein and Frelut, 2003). 
 
The Pro Children study (Yngve, 2005) showed a greater proportion of boys (17.0%) than girls (14.3%) 
being overweight. The highest prevalence was found in Portugal (27.1 and 22.1%, boys and girls), Spain 
(boys: 21.3%; girls: 20.2%) and Austria (boys: 19.9%; girls: 15.3%) while the lowest were in Belgium 
(boys: 9.4%: girls: 10.9%), the Netherlands (boys: 11.6%; girls: 8.6%) and Denmark (boys: 12.5%; 
girls: 10.3%). These data consisted of parental reports of children’s height and weight. 
 
Figure 10.2.1.7.2 shows the prevalence of pre-obesity and obesity in the 13 and 15 year olds from the 
HBSC survey indicating that up to 34% of 13-year-old boys versus 24% of girls, and 28% of 15-year-old 
boys versus 31% of girls, were overweight. Up to 9% of both 13-year-old and 15-year-old boys were 
obese, as were 5% of both 13-year-old and 15-year-old girls (Currie et al, 2004). 
 
Figure 10.2.1.7.2. Prevalence of overweight among 13-year-olds and 15-year-olds 
 
Prevalence in Adults 
 
As illustrated in Figure 10.2.2.3, the prevalence of obesity and overweight (pre-obese and obese) among 
adults showed a range of 7-27% and 34-68%, respectively. The few recent studies that have collected 
BMI data based on measured height and weight showed the highest prevalence of overweight in English 
(66.5%) (Department of Health, 2006) and Scottish (Bromley et al, 2005a) men (65.4%) followed by 
Portuguese (59.5%) (do Carmo et al, 2006) and Polish men (56.7%) (Szponar et al, 2003). Based on 
self-reported data, the highest prevalence of overweight among men was found in Malta (68.2%) (Asciak 
et al, 2003), Greece (67.1%) (Kapantais et al, 2006), Wales (61.0%) (UK) (Dolman et al, 2007) and 
Hungary (58.9%) (Rodler et al, 2005); Latvia (42.0%) (Pudule et al, 2005), Romania (45.8%) (Statistical 
Office of the European Communities, 2005a) and Estonia (45.7%) (National Institute for Health 
Development, 2005) had the lowest rates. Among women, the highest prevalence of overweight was 
found in Wales (UK) (51.0%) (Dolman et al, 2007), Hungary (49.5%) (Rodler at al, 2005), Malta 
(49.4%) (Asciak et al, 2003) and Lithuania (48.9%) (Grabauskas et al, 2007); and the lowest in Italy 
(33.6%) (Gallus et al, 2006), France (36.3%) (l’Institut Roche de l’Obésité, 2006) and Denmark (36.4%) 
(Ekholm et al, 2006). The prevalence of obesity ranged from 7.4% to 26.6% among men and between 
8.9% and 26.0% among women. 
 
Figure 10.2.1.7.3. Prevalence of overweight and obesity among adults 
 
Trends over time  
 
The epidemic is progressing at particularly alarming rates among children and adolescents (Figure 
10.2.1.7.4). For example, in England (UK) the numbers increased from 8% to 20% between 1974 and 
2003 (Stamatakis et al, 2005). In various regions of Spain, the prevalence of overweight in adolescents 
aged 13-14 more than doubled from 1985 to 2002 (Moreno et al, 2005). The International Obesity Task 
Force predicts that about 38% of school-age children in the WHO European Region will be overweight by 
2010, and that more than a quarter of these children will be obese (Wang and Lobstein, 2006). 
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Figure 10.2.1.7.4. Trends of overweight in school-aged children 
 
Among adult women and men, the prevalence of overweight in England (UK) (Department of Health, 
2006) and Scotland (UK) (Bromley et al, 2005a) has risen rapidly: more than 0.7 and more than 1.0 
percentage points per year (pp/y) based on measured data, respectively. Based on self-reported data, 
the highest annual increases in the prevalence of overweight in women and men were in Spain (1.2 and 
0.9 pp/y in women and men respectively, from 2003 to 2006) (Ministry of Health and Consumption and 
National Statistical Institute, 2004; Ministry of Health and Consumption and Institute of National 
Statistics, 2007), Ireland (1.1 pp/y for both sexes from 1998 to 2002) (Friel et al, 1999; Kelleher et al, 
2003), Denmark (0.9 and 0.7 pp/y, respectively, from 1987 to 2005) (Bendixen et al, 2004; Ekholm et 
al, 2006; National Institute of Public Health, 2001) and Hungary (0.6 percentage points for both sexes 
from 2000 to 2004) (Boros et al, 2002; Rodler et al, 2005). 
 
Socioeconomic variation  
 
An increased prevalence of overweight and obesity among specific population groups categorized per 
income level, occupational level or educational attainment level has been noticed (Monteiro et al, 2004; 
Sobal and Stunkard, 1989). For instance, in low income countries, obesity increased sharply as they 
became more affluent, with the risk of obesity shifting from groups with higher socioeconomic status to 
those with lower. In most countries, however, obesity was more prevalent among people of lower rather 
than higher socioeconomic status. 
 
Social inequality may directly affect the health of disadvantaged people, and this in turn may be related 
to differential access to health promoting environments or to the psychosocial effects perceived 
inequalities have on health (Mackenbach and Kunst, 1994; Power, 1994). Some evidence already points 
to the same problem of social disadvantage affecting the development of overweight in children 
(Armstrong et al, 2003). In England (UK) obesity among children aged 2–10 tended to be more prevalent 
with increasing area deprivation and lower household income (Jotangia et al, 2005). 
 
The life-cycle perspective 
 
With the prevalence of obesity rising in the general population, the number of overweight and obese 
women of childbearing age is increasing, as is the number of women who start pregnancy being 
overweight or obese (Kanagalingam et al, 2005; Kramer et al, 2002; Mansour, 2004; Surkan et al, 
2004). Obese mothers are much more likely to have obese children, especially if they have gestational 
diabetes or a pre-pregnancy metabolic syndrome, indicated by a high level of serum insulin, a high blood 
level of low-density lipoprotein cholesterol, a low level of high-density lipoprotein cholesterol and a high 
gestational weight gain. Increasing numbers of children are born with high birth weight (over 4500 g or 
above the 95th percentile for standardized birth weight). High birth weight is linked to obesity in later 
life, as shown in the cohorts born in Iceland in 1988 and 1994; the children whose weight was above the 
85th percentile at birth were more likely to be overweight at the ages of 6, 9 and 15 years (Johannsson 
et al, 2006). 
 
Health impact  
 
Overweight and obesity have considerable effects on morbidity and mortality. An analysis made by the 
Swedish Institute of Public Health concludes that in the EU, poor nutrition accounted for 4.5% of all 
DALYs (disability-adjusted life years) lost (Commission of the European Communities, 2005; National 
Institute of Public Health, 1997). A similar figure was found for the World Health Organization (WHO) 
European Region (at present comprising 53 Member States) where excess body weight is responsible for 
more than 1 million deaths and 12 million life-years of ill health every year (WHO, 2002) In 2002, poor 
nutrition accounted for 4.6% of all DALYs lost, obesity accounted for an additional 3.7% of DALYs lost, 
while more than two thirds of the population is not engaged in sufficient physical activity, contributing to 
a further 1.4% of DALYs lost (WHO Regional Office for Europe, 2005). Moreover, about 80% of the adult 
(≥30 years) cases of type 2 diabetes are due to excess body weight; overweight and obesity are also 
responsible for about 55% of cases of hypertensive disease, 35% of cases of both ischemic heart disease 
and ischemic stroke, and about a quarter of cases of osteoarthritis. The term “metabolic syndrome” is 
increasingly being used to describe the remarkable clustering of abdominal obesity with hypertension, 
dyslipidaemia and impaired insulin resistance; this problem affects 20–30% of the total population in the 
WHO European Region (James et al, 2004). 
 
Diseases associated to nutritional deficiencies  
 

Folate 
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In the last years, folate has emerged as one of the most critical among insufficiently supplied nutrients. 
Surveys have revealed low intakes and status in almost all age groups regardless of the country of origin. 
The average folate intake of the Austrian population does not reach the recommended level of 400 µg per 
day. The lower recommendations for children are not met either. This was further corroborated by a 
study in Austrian elderly showing low serum concentrations (<5.9 µg/l) in more than half (56%) of the 
subjects with very low levels (< 3 µg/l) in 20%. The ENHR confirmed the low intake in other member 
countries. 
Folate is involved in a number of biological processes due to its role as a donator of one-carbon-units and 
its widely recognized role in the prevention of neural tube defects in newborns. Furthermore, deficiencies 
also promote cardiovascular disease, mental disturbances and possibly some forms of cancer. Adequate 
intakes are therefore of great importance not only for women of child bearing age (Rampersaud et al., 
2003). There is however some discordance for what concerns the recommended daily intake level. While 
the recommendation of the Scientific Committee on Food (SCF) of 200 µg is still valid at EU level, most 
countries have their own guidelines for food intake. In Scandinavian countries, 300µg/d of folate are 
recommended and 400 µg by the D-A-CH values of the German speaking countries. This latter value also 
figures in the EURODIET guidelines as well as in the US reference daily intake (RDI). In the light of the 
numerous adverse effects of folate deficiency and the low toxicity effects, a higher intake might however 
be desirable. 

 

Vitamin B12 

 
Vitamin B12 or cobalamin is functionally related to folate inasmuch as the latter provides the single carbon 
unit for the cobalamin-dependent remethylation of homocysteine to methionine. The demethylation of 
folate is also a prerequisite for the latter to penetrate the cell. Therefore, vitamin B12 plays an important 
role in the prevention of hyperhomocysteinaemia associated to an increased risk for cardiovascular 
diseases. 
Surveys have shown that intakes for Europeans are generally satisfying. However, high intakes of folate 
as obtained by supplementation can mask symptoms of a deficiency of vitamin B12. This has been an 
argument against widespread folate fortification of staple foods like bread. In addition, the elderly are 
particularly prone to vitamin B12 deficiency, partly due to the high prevalence of atrophic gastritis in this 
collective amounting to about 30% (Andrès et al., 2004; Brownie, 2006). Atrophic gastritis impairs the 
production of the intrinsic factor in the stomach that is needed for the uptake of vitamin B12. Low status 
of cobalamin was revealed in almost 20% of a sample of Austrian elderly. Furthermore, the vitamin is 
almost exclusively found in foods of animal origin so that vegetarians and especially vegans are a further 
risk group. Higher homocysteine blood levels have indeed been shown for these subjects compared to 
omnivores. Considering the high prevalence of cardiovascular diseases in Europe that are a leading death 
cause, hyperhomocysteinaemia warrants the attention of practitioners and public health workers with 
special regard to adequate supply of folate and vitamin B12. 
 

Vitamin D and Calcium 

 
Vitamin D differs from other vitamins inasmuch as it can be synthesised in the skin when exposed to 
ultraviolet light and completed in liver and kidney. Therefore, under ideal conditions, its nutritional supply 
is not necessary. However, depending on climate, weather and a subject’s personal habits, exposure to 
sunlight can be too low to ascertain a sufficient production. 
It could be shown that nutritional intakes are generally below the recommended daily levels. This can 
pose a serious problem in the elderly as especially frail persons are less likely to practise outdoor 
activities. At the same time, bone mass decreases with age and this process is intensified by vitamin D 
deficiency increasing the risk for osteoporosis and hence bone fractures as the vitamin is essential for 
calcium uptake. In addition, the ability to synthesize vitamin D also declines with age (Gennari, 2001). 
Food sources of vitamin D are rather scarce with fish being by far the best. Fortification of milk or 
margarine provides a means to improve the provision of the population. However, in Europe, this 
measure is mostly practised on a voluntary basis, being mandatory only in some countries as for example 
the Netherlands, Belgium, Great Britain, Denmark and Sweden. 
 
A sufficient supply of calcium is especially necessary to maintain bone health. This is of particular 
importance in childhood and adolescence when bone mass is built up, determining the bone mass density 
in later life. Depending on the reference values used, intakes in Europe can be considered as sufficient 
although the higher D-A-CH recommendations are only met in certain countries, the northern European 
states and Austria, and by younger subjects. However, in people over 75, the average supply is often 
below 800 mg/d (Eurodiet 2000). The elderly are therefore a special risk group for insufficient calcium 
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supply, all the more as they also suffer from a lack of vitamin D as previously mentioned. Deficiencies 
can lay the foundation for osteoporosis and this is of concern considering that the elderly are prone to 
falls hence have a greater risk of fractures. Osteoporosis affects one in three women and in five men over 
the age of fifty all over the world (European Commission, 2005). The main agents for fighting 
osteoporosis include: 
 
 

o Calcium. Adequate calcium intake in older adults can retard bone loss and reduce the risk of 
fractures. While it is recommended that calcium be obtained from the diet, not all individuals are 
able to increase calcium intake in this way. In such individuals, supplementation may be 
encouraged. In the United States, it is recommended that an average intake of about 1,200 mg 
of calcium per day should be achieved by adults ≥ 51 years of age (Dietary Reference Intake 
(DRI)). 

o Vitamin D. Because it is inexpensive to provide vitamin D and because many of the controlled 
studies of calcium also used vitamin D supplementation, supplements of vitamin D are 
recommended for at-risk populations, especially those 65 years of age and older. For at-risk 
populations, 700 to 800 IU (international units) of vitamin D per day may be sufficient. 

o Physical activity. Bone density responses to increased physical activity in adults have been 
fairly modest. The type of exercise that promotes bone response may be different from the type 
recommended for aerobic fitness. Muscle building, weight bearing, resistance exercise are 
required to alter bone density. Where not medically contraindicated, an increased physical 
activity should be encouraged for all. 

 

Iodine 

 
Insufficient supply of iodine is a worldwide problem with about one third of the global population 
concerned according to estimates by the WHO in 2003. Iodine deficiency is endemic in many European 
countries, especially in the central parts of the continent where soil contents of this element are generally 
low. Proportions of deficient persons in Europe are the highest worldwide, with more than half of the 
population concerned. In the past, occurrence of symptoms like goitre was common and according to 
WHO, its prevalence in Europe even increased between 1993 and 2003. In the meantime, fortification of 
salt has become a widespread and, in some countries, even mandatory measure. However, the industrial 
use of iodised salt is still voluntary, thus reducing the effectiveness of this instrument. Furthermore, salt 
consumption is generally high in European States so that its use should be reduced and therefore the 
fortification levels reconsidered accordingly. 
 

Iron 

 
Although meat intake is generally high in most European countries, iron is considered as a critical 
nutrient in certain population groups as premenopausal women for instance (Hercberg et al., 2001). Iron 
deficiency is among the most common nutrient inadequacies worldwide, afflicting 30 to 40 % of preschool 
children and pregnant women in industrialized countries according to WHO estimates. Prevalence of iron 
deficiency anaemia amounts to almost 10%. Health problems arising are impaired mental development 
and growth in children, lower resistance to infections and decreased work performance. Causes for 
deficiency can be excessive iron losses for example due to bleeding, low intakes due to small contents in 
food or low bioavailability or higher needs as during growth or pregnancy. Bioavailability is generally 
lower from plant food making vegetarians and especially vegans more prone to deficiency when 
appropriate meal planning is not achieved. 
 

Other potentially critical micronutrients 

 
A number of micronutrients have been discussed as potentially critical at least in certain population 
groups. Thus, the 2nd Viennese Nutrition Report suggested an insufficient status of vitamin B6 in the 
elderly although the average intake met the recommendations. This was also reported by other countries 
with low status being particularly frequent in hospitalized subjects. A low status was also found in 
vegetarians and especially vegans. Low intakes were observed in male Austrian elderly people as well as 
in Spanish elderly people. In Austria, pregnant women also had a low supply of this vitamin. Besides 
vitamin B12 and folate, vitamin B6 is involved in homocysteine metabolism and prevents 
hyperhomocysteinaemia. 
Selenium plays an important role for the protection from oxidative stress, a co-factor of the glutathione 
peroxidases. Although sources encompass a wide array of foods such as seafood, meat, pulses, nuts and 
cereals, contents vary strongly depending on the amounts in the soil. This is particularly true for products 
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of non animal origin as plants apparently do not need selenium and therefore do not maintain stores. 
Overall, European soils are poor in selenium compared to other parts of the World such as the USA. It 
has been shown that intakes in Europe are generally rather low although not reaching a deficiency state. 
Studies suggest that low selenium status may be associated to a number of diseases and disturbances 
such as cognitive impairments in the elderly, depression, a higher incidence of infections, male infertility 
and cardiovascular diseases (Brown & Arthur, 2001; Chen & Berry, 2003). 
 
 
10.2.1.7.4. Risk factors 
 
The dietary changes that characterize the ‘‘nutrition transition’’ include both quantitative and qualitative 
changes in the diet (WHO, 2003). The adverse dietary changes include shifts in the structure of the diet 
towards a higher energy density diet with a greater proportion of fat and added sugars in foods, 
increased saturated fat intake, reduced intakes of complex carbohydrates and dietary fibre, and reduced 
fruit and vegetable intakes. These dietary changes are compounded by lifestyle changes that reflect 
reduced physical activity at work and during leisure time.  
 
Healthy nutrition requires appropriate dietary intake of energy in the form of macronutrients as well as 
adequate intake of essential nutrients, comprising vitamins, trace elements, minerals, essential fatty 
acids and essential amino acids (Gurr, 1998). An individual’s requirements for different nutrients are 
related to his or her energy requirements, age, height and weight. Requirements will differ according to 
different physiological conditions, such as whether the individual is growing or not and whether, for 
example, a woman is pregnant or lactating. Lifestyle factors such as the level of physical activity, stress, 
smoking and alcohol consumption also affect nutrient requirements. 
 
Although in the EU excessive energy intake is the main nutritional issue, inadequate intake of 
micronutrients can also affect different population groups. However, there are some who are more at 
risk. The elderly are definitely one of the most critical group especially when subject to frequent hospital 
stays. Various illnesses can interfere with the absorption or increase the nutrient requirements. Also in 
the absence of severe diseases, age-related physiological changes such as impairment of taste and smell, 
dysphagia and mental disorientation can lead to malnutrition. However, this problem is generally 
underestimated and considering the increasing proportion of elderly people, more attention should be 
focused on it. 
 
Pregnant and lactating women also have higher needs. While many of them can be met by nutrition, for 
some nutrients, supplements may be required. This is particularly true for folate that is needed to 
prevent developmental defects of the foetus. In addition, sufficient supply of the mother is also a 
precondition to provide the child with the adequate micronutrient stores. Optimal nutrition during 
pregnancy is most important as it also influences the offspring’s health in adulthood. 
 
Children are another group requiring special care. Growth induces increased requirements in many 
nutrients. Although intakes are generally satisfying, a higher consumption of fruits, vegetables and pulses 
would supply some critical nutrients such as folate. Dietary patterns show the same foibles as for adults 
notably a high intake of fat and sugar. Special care has to be given to adequate calcium, vitamin D and 
iron supply. Deficiencies can also arise from certain dietary habits. A number of adolescents practise a 
vegetarian nutrition but many do not know about alternative sources for nutrients normally supplied by 
meat. Strict vegetarians or vegans that avoid or eat very low amounts of animal food products are at 
risk. This also applies to adults. While the intake of folate is generally adequate due to a high 
consumption of vegetables and whole grain, it is often insufficient for vitamins B12 and D and for iron. 
Further emerging causes for inadequate micronutrient supply are low intakes due to dieting or nutritional 
disorders such as anorexia nervosa. Reducing energy and fat intake can easily entail insufficient supply of 
various minerals and vitamins, especially lipophilic ones. 
 
In conclusion, although Europe like other industrialised regions has the potential of providing its people 
with adequate food and the nutrients needed, deficiencies are still to be found especially for some trace 
elements and vitamins. The fact that they are rarely severe makes them difficult to discover. Indeed, 
overt symptoms are not frequent and remain mostly subclinical and unspecific. Nonetheless, they can 
have significant effects on wellbeing, health and performance. Therefore, this “dearth in abundance” 
warrants the special attention of public health workers to improve the health of the population. 
 
No individual food contains all nutrients in the optimum quantities and in the correct ratios essential for 
maintaining health under all conditions, with the possible exception of mother’s milk during a short period 
of early life. Therefore, healthy nutrition is possible only by eating a variety of different foods to maintain 
the required balance of nutrients. In this sense, there are no intrinsically good or bad foods: each has its 
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part to play in providing this balance, but clearly some foods are better suppliers of certain nutrients than 
others. 
 
Changes in lifestyles, family structure and demography, as well as increased urbanisation and 
industrialisation, will bring about changes in the food supply (Gurr, 1998). Many traditions of family life 
are changing as more mothers go out to work and spend less time on food preparation. Increasingly, 
food preparation and cooking are moving from the kitchen to the food-processing industry and to 
caterers in canteens and restaurants. The importance of factors such as ease of local production has 
decreased with improvements in food transport and distribution. Developments in food processing have 
helped manufacturers to respond to today’s dynamic lifestyles and the changing demands of the 
consumer. Today, consumers generally can choose from a rich assortment of affordable foods available 
throughout the year. Choices include the traditional ranges as well as a wide selection of ready-to-eat 
meals, including frozen or chilled convenience foods and special nutritionally modified foods. The 
contribution of the food industry (both manufacturers and food service operators) is crucial for achieving 
the objectives of improving the quality of diet in a population. Such contributions include not only the 
provision of a variety of high-quality nutritious foods, specifically fortified where appropriate, but also the 
clear labelling of foods with nutritional content.  
 
Food consumption and nutrient intake 
 
Based on EUROSTAT SBA, the gross human apparent consumption of the main food items is reported in 
table 10.2.1.7.1 whereas the gross human apparent consumption of cereals, meat, fresh vegetables and 
fruits and of some selected products is reported in tables 10.2.1.7.2 to 10.2.1.7.5, respectively. Figure 
10.2.1.7.5 shows the gross human apparent consumption of meat and fishery products from 1995 to 
2002, whereas the average annual growth rate of gross human apparent consumption of wine is reported 
in Figure 10.2.1.7.6. 
 
Figure 10.2.1.7.5. Gross human apparent consumption of main food items in EU15, 2002 (1 000 t) 
 
Table 10.2.1.7.1. Gross human apparent consumption of cereals, 2004 (1 000 t) 
 
Table 10.2.1.7.2. Gross human apparent consumption of meat, 2003 
 
Table 10.2.1.7.3. Gross human apparent consumption of fresh vegetables and fruits, 2004 (1 000 t) 
 
Table 10.2.1.7.4. Gross human apparent consumption of some selected products, 2004 (1 000 t) 
 
Figure 10.2.1.7.5. Trends in gross human apparent consumption of meat and fishery products, EU15, 
1995-2002 (1995=100) 
 
Figure 10.2.1.7.6. Average annual growth rate of gross human apparent consumption of wine, EU15, 
1991-2004 (%) 
 
The latest average consumption data available from the DAFNE household budget surveys are reported in 
Table 10.2.1.7.5. 
 
Table 10.2.1.7.5. DAFNE average consumption values per broad food categories (person/day) 
 
In contrast to household surveys, data from individual surveys provide information on average food and 
nutrient intake and their distribution over various well-defined groups of individuals. These data reflect 
actual consumption more closely. 
 
The food consumption data collected within the EPIC study have been published in a number of scientific 
papers. In particular, the consumption of vegetables, fruit and other plant foods (Agudo et al, 2002), 
dairy products (Hjartaker et al, 2002), soy products (Keinan-Boker et al,. 2002), meat (Linseisen et al, 
2002b), processed meat (Linseisen et al, 2006), fish (Welch et al, 2002), alcohol (Sieri et al, 2002), 
added fats and oils (Linseisen et al, 2002a), and carbohydrate sources (Wirfalt et al, 2002) have been 
described and compared in cohorts included in the EPIC study. 
 
Although the nutritional conditions are highly variable throughout the EU, there are some common 
elements emerging from the intakes of different nutrients as calculated from food consumption data and 
average levels of different nutrients in different food categories. As compared to WHO/FAO goals (table 
10.2.1.7.7), there is little disagreement that it would be appropriate for a large number of European 
citizens to:  
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• have a more balanced and varied diet and maintain a better energy balance; 
• decrease the intake of salt; 
• decrease the intake of total fats from 35-45% of the total energy intake to 15-30% and to decrease 

the intake also of cholesterol-raising fatty acids and trans fatty acids;  
• to increase the consumption of fruit, vegetables and cereal grains. Owing to its bulk, fibre helps 

limiting the amount of fat energy that can be physically consumed. Fibre also influences the 
regulation of glucose and fat metabolism. Highest intakes of fibre are achieved by individuals who 
consumes abundant fibre-rich foods such as fruit and vegetables and wholemeal products. 

 
Table 10.2.1.7.6. Comparisons between European Hearth Network (EHN) and WHO/FAO population 
nutrient intake goals 
 
Population groups having a less than adequate supply of mineral and vitamins or with higher demand for 
antioxidants (e.g, smokers) and vitamins have been identified.  
 
 
10.2.1.7.5. Control tools and policies 
 
The magnitude of the health problems consequent to unhealthy diets (and their interconnections with 
physical inactivity), underline the need to raise the awareness and secure the commitment and support of 
a broad range of actors and stakeholders within and beyond public health. This implies strengthening 
existing partnerships, such as those with the education and sports sectors, and developing new ones with 
others that play a major role in determining food choices and in shaping environments and communities, 
such as food industry, transport, environment, urban planning, employers, local administration and civil 
society. 
 
A very intensive activity has been carried on this subject during the last ten years by both the European 
Commission and the WHO: 
 

• WHO Consultation on “Obesity: Preventing and Managing the Global Epidemic” (1997) 
• European Council Resolution on “Health and Nutrition” (European Council, 2000a) 
• WHO/FAO Report on “Diet, Nutrition and the Prevention of Chronic Diseases” (2003). 
• WHO Global Strategy on diet, physical activity and health (WHO, 2004) 
• EU Platform on diet, physical activity and health (European Commission, 2005a). This Platform 

brings together stakeholders from private, professional, consumer and other civil organizations to 
take voluntary action to halt and, hopefully, reverse the obesity epidemic, particularly among 
children. The spirit of the platform is to work under the leadership of the European Commission 
and to provide an example, which others may choose to follow across Europe, of coordinated but 
autonomous action by different parts of society to deal with the many aspects of the problem. 

• EU Green paper on Promoting healthy diets and physical activity: A European dimension for the 
prevention of overweight, obesity and chronic diseases (European Commission, 2005b; RIVM, 
2006)  

• The European Charter on counteracting obesity (WHO Regional Office for Europe, 2006a), 
adopted in November 2006 at the WHO European Ministerial Conference on Counteracting 
Obesity (WHO Regional Office for Europe, 2007b) 

• European Parliament resolution on promoting healthy diets and physical activity (OJ C 250 E, 
25.10.2007, p. 93 

• White Paper on “A Strategy for Europe on Nutrition, Overweight and Obesity Related to Health 
Issues” (European Commission, 2007) 

• Second WHO European Action Plan for Food and Nutrition Policy 2007-2012 (2007) (WHO 
Regional Office for Europe, 2007a). This plan provides an integrated approach to nutrition, food 
safety and food security aimed at maximizing the benefits for public health. This implies 
addressing at the same time all hazards associated with food production and consumption, and 
weighing risks and benefits of existing and novel food products. The Action Plan sets goals and 
targets to reduce the health burden related to food and nutrition, namely: diet-related non-
communicable diseases, obesity in children and adolescents, micronutrient deficiencies and food-
borne diseases. 

• European Parliament resolution of 25 September 2008 on the White Paper of 30 May 2007 on 
nutrition, overweight and obesity-related health issues 

 
The Commission will collaborate with the WHO to develop a nutrition and physical activity surveillance 
system for the EU27 as one of the follow-up actions of the European Charter on Counteracting Obesity.  
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10.2.1.7.6. Risk reduction strategies 
 
Obesity and overweight  
 
Dietary habits and everyday physical activity of the EU Member State populations depend on individual 
choices (cultural influences, food preferences) as well as on socioeconomic and environmental factors 
(e.g. affordability and availability of food products, facilities for exercise, quality and safety of products). 
Socioeconomic and environmental factors are, in turn, shaped by policies that are responsibility of the 
Member States and the European Community. When dealing with the determinants of diet and physical 
activity, a broad range of areas and activities has to be considered. Food advertising (particularly through 
television) has been shown to have an important role in determining children food preference and food 
behaviour (UFC-Que Choisir’s studies) and quite unfortunately most of TV advertisements concern 
products that are too high in fat, sugar or salt. 
 
Countries have made progress in raising awareness and an increasing number have launched policies and 
action plans in recent years, but no country has yet effectively managed to bring the obesity epidemic 
under control. Most countries in the WHO European Region have developed nutrition action plans or 
public health strategies dealing with obesity risk factors, while only a few are dealing with physical 
activity. A comprehensive assessment of the policy developments on nutrition, physical activity and the 
prevention of obesity was given in a specific background paper for the WHO European Ministerial 
Conference on Counteracting Obesity (Branca et al, 2007b; WHO Regional Office for Europe, 2006b). 
Evidence on preventing obesity and on developing effective ways of improving dietary and physical 
activity patterns is growing rapidly. The evidence base for interventions at individual, school, workplace 
and community levels is more developed than the evidence base for population-wide interventions, 
although they have proven moderately effective in preventing obesity. These interventions need to be 
integrated across food services, health education, physical education, play and sport, and should involve 
the participants in formulating policies (Branca et al, 2007a; Branca et al, 2007b). 
 
Summerbell et al (2005) prepared a systematic literature review of the effectiveness of (family-based) 
interventions to prevent excess body weight gain in preschool and school-age children and suggested 
that small changes might be possible and interventions might be effective if they focus specifically on 
obesity prevention and are targeted and tailored onto individual needs. Another review looking at the 
effectiveness of interventions to promote healthy eating in preschool settings found that the effect on 
eating behaviour was less frequently assessed and the results were inconsistent (Tedstone et al, 1998). 
There is strong evidence for the effectiveness of the prevention of obesity in schools where the whole-
school approach is adopted. Studies show that this approach can influence dietary intake through small 
but important changes in food choices made by children, such as an increase in fruit and vegetable 
intake. Moderate evidence on assisting children in maintaining a healthy body weight is found in school-
based interventions that deliver an intense dietary education programme using multimedia. Limited 
evidence is found for interventions based on the school fruit scheme or for the presence of healthier 
options in food vending machines in schools (Branca et al, 2007a; Branca et al, 2007b). 
 
The evidence found for the effectiveness of efforts in workplaces to control overweight and obesity is not 
strong, but might encourage employers to provide such programmes (Branca et al, 2007a; Branca et al, 
2007b). For example, Katz et al recommends an emphasis on interventions combining instruction on 
healthier eating with a structured approach to increasing physical activity in the workplace (Katz et al, 
2005). 
 
Micro-scale interventions are likely to have small effects unless supported by interventions applied to 
macro-settings, such as food labelling, pricing and availability. Pricing strategies can influence purchasing 
behaviour, indicating that fiscal intervention is a plausible element of a policy to counteract obesity. 
Macroeconomic and whole-of-government interventions (e.g. taxation and pricing policies) have been 
successfully performed for tobacco and alcohol; pricing policies for food or its main ingredients may be 
more complex to implement (Branca et al, 2007a; Branca et al, 2007b). 

 
Health impact assessment of policies, with a special focus on obesity, can enhance efforts across 
governmental sectors to tackle obesity, improve the health and well-being of the population and reduce 
inequality in health. It is a tool for evaluating the health effects of all policies at national or local level and 
encourages a multisectoral approach for combating obesity (WHO Regional Office for Europe, 1999). For 
practical reasons, many obesity studies measure the effect of interventions at community, local or 
programme level (Ebbeling et al, 2002). The effects of a project or policy at national level, which deals 
with the larger social determinants of obesity and the resulting obesogenic environments, are often not 
assessed. Health impact assessment can be very useful, since evidence on the impact of policies or 
programmes at national level is lacking. 
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As stressed both in the background document for the WHO European Ministerial Conference on 
Counteracting Obesity (Branca et al, 2007a; Branca et al, 2007b) and in the White Paper of the European 
Commission (Commission of the European Communities, 2007), monitoring and evaluation are essential 
elements of public health policies and programmes and should be incorporated in every policy measure. 
Obesity urgently needs to be monitored at local, national and international levels. Data on preschool and 
primary-school children and specific data on physical activity are little (Branca et al, 2007a; Branca et al, 
2007b). In this regard, the WHO Regional Office for Europe is establishing a European childhood obesity 
surveillance initiative aimed at measuring routinely the trends in overweight and obesity in children aged 
6.0-9.9 years in order to have a correct understanding of the progress of the epidemic but also to allow 
inter-country comparisons. The White Paper urges “to strengthen monitoring on three key levels. Firstly, 
at the macro level to ensure consistent, comparable data on overall progress indicators – within the 
context of the European Community Health Indicators– related to diet and physical activity such as the 
prevalence of obesity. Secondly, to systematically identify what actions are underway in the Member 
States so that these can be monitored and their impact be evaluated. And thirdly, in relation to individual 
projects and programmes given their role as the building blocks for an effective societal response” 
(Commission of the European Communities, 2007). 
 
In September 2007, the European Union adopted a wide-ranging reform of the Common Market 
Organisation (CMO) for Fruit and Vegetables (European Council, 2007a) to promote the competitiveness 
and market orientation of this sector and bring it more closely in line with the rest of the reformed 
Common Agricultural Policy (CAP). One of the objectives of the reformed CMO is to reverse the declining 
consumption of fruit and vegetables. 
 
The importance of fruit and vegetables consumption as part of a healthy diet is also advocated by the 
White Paper on 'Nutrition, Overweight and Obesity' (European Commission, 2007), which stresses the 
need for coherent action at European level and draws attention to the role the CAP could play in shaping 
the European diet, especially to combat obesity and overweight. It states that “a School Fruit Scheme 
would be a step in the right direction”. 
 
 When approving the CMO 'Fruit and Vegetables' reform, the Council issued the following declaration 
(European Council 2007b): "In light of the dramatic increase in obesity amongst schoolchildren, which 
has been highlighted in the recently published Commission White Paper … the Council invites the 
Commission to come forward with a proposal for a school fruit scheme as soon as possible based on an 
impact assessment of the benefits, practicability and administrative costs involved." 
 
 In keeping with the European Commission's commitment to better legislation, the presentation of a 
'School Fruit Scheme' proposal will be conditional on the conclusions of an assessment demonstrating its 
added value at European level and analysing the advantages and drawbacks of different options. 
 
In order to help bring together the range of expertise necessary for this assessment and to facilitate the 
preparation of the proposal, this work has been entrusted to an Inter-Service Group (ISG) made up of 
representatives of the Commission services concerned. 
 
Since it was set up in September 2007, the ISG has organised a series of hearings with experts, 
promoters of school fruit schemes, stakeholders and the Member States. The contributions received 
within this consultation process can be found on the 'School Fruit Scheme' webpage: 
http://ec.europa.eu/agriculture/markets/fruitveg/sfs/index_en.htm 
 
On the basis of these consultations, the ISG has identified four options for a European 'School Fruit 
Scheme': 
Option 1 – Status Quo – No new formalised EU involvement 
Option 2 – Networking – Limited new EU involvement based on existing premier work 
Option 3 – Supporting initiatives. Increased EU involvement building on the existing council legislation 
Option 4 – Driving initiatives. Specific EU initiative. 
 
The ISG has sought contributions to enrich these options and to help assess their feasibility and possible 
impact by means of an ad hoc consultation in 2008. 
 
Food-based dietary guidelines(FBDG) 
 
A Scientific Colloquium was organized by EFSA on 21 and 22 March 2006 (EFSA, 2007) on the 
“Development of food-based dietary guidelines (FBDG)”. FBDG, described by the World Health 
Organization (WHO, 1996) are: 

• the expression of the principles of nutrition education mostly as  
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• foods intended for use by individual members of the general public; and 
• written in language that avoids, as far as possible, the technical terms of nutritional science (if 

not expressed entirely as foods). 
 

It is important to emphasize a few points that are always coming up in discussions about FBDG: 
• nutrient-based guidelines and food-based guidelines should give a consistent message. The 

recommended amounts of nutrients as recommended in nutrient-based guidelines should ideally 
be provided by the foods and amounts of foods recommended in the food-based guidelines; 

• the foods that are consumed by individual consumers are to a large extent determined by culture 
and tradition. This means that FBDG can certainly not be developed on a European level but at 
the most on a national level, and even there specific groups may have to be taken into account. 

 
The first FBDG date from around 1950. Since then many attempts for improvement have been made. An 
important milestone was the 1996 WHO/FAO expert report. Its conclusions and the scheme to develop 
FBDG are still the basis of subsequent discussions: 

• FBDG will vary among population groups. 
• More than one dietary pattern is consistent with health. 
• It is important to develop food-based strategies that are locally appropriate. 
• Bodies responsible for developing dietary guidelines are encouraged to integrate the FBDG-

messages with other policies related to health promotion (e.g. those concerning smoking, 
physical activity and alcohol consumption). 

• It is recommended that dietary guidelines be based on - as well as aim at improving - current 
dietary practices and prevailing diet-related public health problems, rather than be based on 
nutrient requirements and recommended intake levels. 

• Foods make up diets and are more than a collection of nutrients. 
• Food processing and preparation influence the nutritional value of foods. 
• Food components may have biological functions that have not been identified yet. 

 
Promoting appropriate diets and lifestyles was one of the action-oriented strategies formulated in the 
1992 ICW plan for Action in Audition. In 2005, the WHO reported that 75 countries, 33 of which in 
Europe, had developed FBDG. The complexity of FBDG is highlighted by the fact that even with an 
unanimously agreed advice on fruit and vegetables, 43 out of 50 recommendations on fruit and 
vegetables are different, and only 7 are the same (i. e.: eat plenty of). 
Two approaches for dealing with FBDG were discussed at the above-mentioned EFSA’s scientific 
colloquium. One approach is to start with the most important nutrition related health issues, to then 
derive the FBDG that is likely to address the targeted health issues best. Indeed, most current nutrition 
recommendations consider public health significance. Another approach is to start with nutrient 
recommendations and make sure that they are fulfilled in FBDG. Both approaches should be considered 
as they both have their strengths and limitations depending on aims and underlying scientific data 
(Figure 10.2.1.7.7). 
  
Figure 10.2.1.7.7. FBDG for different population groups 
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Source: Adapted from EFSA, 2007 
 
With today’s rapid increase in overweight and obesity globally, we must acknowledge that energy 
density, portion size and frequency of consumption are crucial issues. FBDG should therefore include 
these aspects. 
 
The question was raised if the FBDG should be on the basis of a recommended physical activity level or 
on the basis of habitual low physical activity level. In other words, should we adjust FBDG to the low and 
decreasing physical activity levels in most affluent societies or should we make FBDG on the basis of a 
recommended and higher physical activity level. The last-mentioned approach will increase energy 
allowance and give room for more foods, including discretionary foods. No unanimous conclusion was 
reached (EFSA, 2007). 
 
There are several scientific approaches to collect information on food and health. Basically this 
information derives from observational and intervention studies. Epidemiological studies, descriptive as 
well as analytical, are an expedient and relevant way of getting reliable large-scale data, which can be 
used as a tool for developing FBDG. However, there are inherent limitations depending on dietary 
assessment methods with respect to e.g. establishing amounts and portion sizes. 
 
Implementation and communication are important aspects of FBDG as if FDBG are not implemented and 
effectively communicated to the target group, they are essentially worthless. Communication should be 
consistent and the messages should be understandable and workable for the target groups. FBDG should 
principally only convey “positive” messages to the population (“eat more”; “feel better”; “replace”) 
instead of “negative” messages (“eat less”; “reduce disease risk”), since positive message , are more 
likely to create a positive attitude. FBDG should receive broad recognition from all stakeholders - for 
instance through partnerships. 
 
Step 1 approaches are scientifically based and follow similar routes for different population groups. In 
step 2 and 3, important differences play a role. For example in addressing elderly people, different 
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approaches (depending on housing situation and degree of independence) may be followed: via charities 
for elderly populations, via the catering community, via general practitioners, day centres, pharmacies, 
supermarkets, catering in the institutions or dieticians. 
Similarly for pregnant and lactating women, management and communication routes via school 
programmes, pharmacies (predictor test), family planning centres, work place programmes or 
supermarkets (leaflets) may be used. For infants routes via paediatricians, nursery schools, local 
community centres and home support were suggested. 
 
Nutrition, claims and labelling  
 
Directive 2000/13/EC on labelling, presentation and advertising of foodstuffs to the final consumer 
(European Council, 2000b) is the main piece of EU legislation regarding the labelling of foodstuffs. This 
Directive is based upon the principle of functional labelling. Its aim is to ensure that the consumer gets all 
the essential information as regards the composition of the product, the manufacturer, methods of 
storage and preparation, etc. Producers and manufacturers are free to give whatever additional 
information they wish, provided that it is accurate and does not mislead the consumer.  
 
The Directive has been amended several times. Inter alia it makes it obligatory to indicated all 
ingredients on the label. The new labelling rules in particular aim at ensuring that consumers suffering 
from food allergies or who wish to avoid eating certain ingredients for any other reason are informed. 
They foresee that all ingredients in foodstuffs will have to be included on the label and will abolish the 
"25% rule" which meant that it is was not obligatory to label the components of compound ingredients 
that make up less than 25% of the final food product. The amended Directive also establishes a list of 
ingredients liable to cause allergies or intolerances; alcoholic beverages will also have the obligation to 
mention allergens on their labels. 
 
In December 2006, Regulation No 1924 on the use of nutrition and health claims for foods (European 
Council, 2006a) was adopted by the Council and Parliament. This Regulation lays down harmonised rules 
for the use of health or nutritional claims (such as “low fat”, “high fibre” and “helps lower cholesterol”) on 
foodstuffs based on nutrient profiles. 
 
The Health Claims Regulation strives to ensure that any claim, i.e.: nutritional, functional or health-
related, made on a food label in the EU is clear, accurate and substantiated. In doing so, it enables 
consumers to make informed and meaningful choices when it comes to food and drinks. According to this 
Regulation, nutrient profiles will be used to categorise nutrient foods as eligible (or not) to bear claims. 
Nutrient profiling is the classification of food according to their content of key nutrients, in order to guide 
consumer food choice and to promote healthy eating. The nutrients of greatest interest are those that 
may influence (positively or negatively) the development of overweight and obesity and diet-related 
diseases such as cardiovascular disease, diabetes and osteoporosis. There are several ways nutrient 
profiles can be applied. The concept of nutrient profiling has been used for many years by public health 
authorities to develop food based dietary guidelines and related communication tools e.g. food plate or 
food pyramid. It is increasingly used by both industry and government agencies for nutrition labelling of 
foods as “better for you” products and to guide the development of such products. Recently, concerns 
about the increasing rates of overweight and obesity in children have led to the use of nutrient profiles to 
regulate the advertising and marketing of foods.  
 
There is a wide range of nutrients and other ingredients that might be used in food manufacturing, 
including (but not limited to) vitamins, minerals including trace elements, amino acids, essential fatty 
acids, fibre, and various plant and herbal extracts. 
 
Regulation 1925/2006 (European Council, 2006b) harmonises the provisions laid down in the Member 
States which relate to the addition of vitamins and minerals and of certain other substances to foods. The 
aim is to ensure the effective functioning of the internal market whilst providing a high level of consumer 
protection. 
 
Annex I of the Regulation is a list of vitamins and minerals which may be added to foods. Annex II is a 
list of the sources of vitamins and minerals which may be added to foods. Annex III is a list of substances 
whose use in foods is prohibited, restricted or under Community scrutiny. At the end of a transitional 
period, only vitamins and/or minerals listed in Annex I, in the forms listed in Annex II, may be added to 
foods. 
 
Vitamin and mineral substances may be considered for inclusion in the lists following the evaluation of an 
appropriate scientific dossier concerning the safety and bioavailability of the individual substance by the 
EFSA. 
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The Regulation makes it possible to scrutinise and, if necessary, to restrict the use of substances added 
to foods or used in the manufacture of foods under conditions that would result in the ingestion of 
amounts greatly exceeding those reasonably expected to be ingested under normal conditions of 
consumption of a balanced and varied diet and/or would otherwise represent a potential risk to 
consumers. 
 
The Commission establishes and maintains a Community Register on the addition of vitamins and 
minerals and of certain other substances to foods.  
 
Food supplements are concentrated sources of nutrients or other substances with a nutritional or 
physiological effect whose purpose is to supplement the normal diet. They are marketed 'in dose' form 

i.e. as pills, tablets, capsules, liquids in measured doses. 
 
Directive 2002/46/EC (European Council, 2002) establishes harmonised rules for the labelling of food 
supplements and introduces specific rules on vitamins and minerals in food supplements. The aim is to 
harmonise the legislation and ensure that these products are safe and appropriately labelled so that 
consumers can make informed choices. Annex II of this Directive is a list of permitted vitamins or mineral 
preparations that may be included for specific nutritional purposes in food supplements. It has been 
amended to include additional substances. The trade of products containing vitamins and minerals not 
listed in Annex II has been prohibited since 1 August, 2005. 
 
Vitamin and mineral substances may be considered for inclusion in the lists following the evaluation of an 
appropriate scientific dossier concerning the safety and bioavailability of the individual substance by 
EFSA. 
 
The nutritional substances that can be added to foods for particular nutritional uses are controlled either 
through positive lists included in the specific directives or by Commission Directive 2001/15/EC 

(European Commission, 2001) and Commission Directive 2006/34/EC (European Commission, 2006).  
  
 
10.2.1.7.7. Future developments 
 
In adopting the European Charter on counteracting obesity, EU Member States endorsed the ultimate 
goal to curb the epidemic and reverse the trend: "visible progress, especially relating to children and 
adolescents, should be achievable in most countries in the next 4-5 years and it should be possible to 
reverse the trend by 2015 at the latest" (WHO Regional Office for Europe, 2006a). 
 
In the EU White Paper on “A Strategy for Europe on Nutrition, Overweight and Obesity Related to Health 
Issues”, it is stated that “the Commission will carry out a review of progress in 2010 to review obesity 
status, to observe the extent to which its own policies have been brought in line with the objectives of 
this Paper and the extent to which actors across the EU are contributing to the achievement of the 
objectives” (Commission of the European Communities, 2007).  
 
Action key areas for the WHO European Action Plan for Food and Nutrition Policy are as follows (WHO 
Regional Office for Europe, 2007a): 

• Support a healthy start (e.g. promote optimal foetal nutrition; protect, promote and support 
breastfeeding and timely, appropriate and safe complementary feeding of infants and young 
children; promote the development of pre-school and school nutrition and food safety policies). 

• Ensure a safe, healthy and sustainable food supply (e.g. improve the availability and affordability 
of fruit and vegetables; promote the reformulation of mainstream food products in order to 
reduce the amount of salt, added sugar, saturated fat and trans fatty acids; ensure that the 
commercial provision of food products is aligned with food-based dietary guidelines). 

• Provide comprehensive information and education to consumers (e.g. conduct public campaigns 
aimed at informing consumers; promote adequate labelling of food products). 

• Take integrated action to address related determinants (e.g. increase opportunities to engage in 
physical activity; reduce the consumption of alcohol). 

• Strengthen nutrition and food safety in the health sector (e.g. improve standards of service 
delivery for the prevention, diagnosis and treatment of nutrition-related diseases). 

• Monitoring, evaluation and research (e.g. establish national and international surveillance 
systems on nutritional status, food availability and consumption, and physical activity patterns; 
Evaluate the impact of programmes and policies). 

 
Different efficient ways of promoting better nutrition within the EU, including local and national dietary 
guidelines, have to be studied and implemented. The EURODIET EU project is one example of such an 
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initiative designed to provide simple advice on healthy diets. The project results in daily 
recommendations for nutrition and physical exercise. 
 
Future research and policy changes should moreover address the impact of community policies on 
nutritional health and physical activity, continuing development of tools to monitor nutritional health, 
links between health, nutrition and physical activity, provision of adequate nutritional information 
including food labelling, advertising to children and the use of new information technologies. 
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10.2.2. Plasma cholesterol levels. 
 
Observational studies performed in the 60’s showed that the average level of total plasma cholesterol in 
different countries is associated with the country specific mortality for Coronary Heart Disease (CHD). 
Subsequently, the existence of a continuous and graded association between plasma cholesterol levels 
and CHD risk was convincingly proven by a number of epidemiological studies. The association extends to 
values of plasma cholesterol well below those usually observed in developed countries (now around 200 
mg/dL). A 10% increase in plasma total cholesterol is associated with an increase of 27% in CHD 
incidence, which is a good indicator of the magnitude of the public health problem associated with 
hyperlipidemia. On the other hand, a 10% reduction in plasma total cholesterol is followed by a 25% 
reduction in CHD incidence after 5 years. CHD is rare in populations with total cholesterol less than 3-4 
mmol/l (~ 115-155 mg/dl).  
 
Various studies have recognised that any reduction of plasma LDL cholesterol levels by 1% will induce, in 
a 5 years time, a 1% reduction of CVD incidence. The ischemic stroke risk was also diminished in many 
of these trials, even if the association of stroke with plasma cholesterol levels is weak, or absent, in most 
epidemiological studies. From a mechanistic point of view, cholesterol reduction has been shown to slow 
atheroma progression, and/or to induce regression, to improve endothelial function and vasomotion, to 
modulate the inflammatory responses involved in the atherosclerotic process and to stabilize the 
atherosclerotic lesions. 
 
Desirable goal for people who tend to stay healthy is below 5 mmol/l (~ 190 mg/dl). High Density 
Lipoprotein (HDL) fraction has a protective effect on CVD. HDL less than 1.2 mmol/l (~ 40-45 mg/dl) is 
considered a marker of increased risk that should suggest greater attention to lifestyle. Nowadays, an 
improved knowledge of the importance of physical activity and dietary interventions useful to control 
plasma cholesterol levels as well as the availability of drugs able to inhibit cholesterol synthesis and 
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absorption makes it possible to reach the proper therapeutic target (plasma cholesterol levels ranging 
from 70 mg/dL in very high risk patients to 160 mg/dL in very low risk subjects) in the large majority of 
individuals considered for CVD prevention. 
 
For more details and references, see Chapter 5.2. 
 
 

 

10.2.3. Blood pressure. 
 
Blood pressure level is associated with an increased risk of stroke, CHD or peripheral vascular disease. 
The association is observed both in men and in women, at any age. Observational epidemiological data 
confirm that both systolic (SBP) and diastolic blood pressure (DBP) show a continuous graded 
independent relationship with risk of stroke and CHD, progressively and linearly from blood pressure 
levels as low as 115 mmHg systolic and 75 mmHg diastolic upward. For every 20 mmHg systolic or 10 
mmHg diastolic increase, there is a doubling of mortality from CHD and stroke. CVD risk is associated to 
blood pressure values around 130-139/85-89, quite common in European countries and about 2 times 
higher than the risk associated to blood pressure values < 120/80 mmHg. Even an isolated increase in 
SBP is associated to increased CVD risk, especially in elderly subjects. A reduction of blood pressure 
causes a reduction of fatal and non fatal CVD events. The reduction is larger for stroke events, while the 
reduction of coronary events is less large, but nevertheless statistically and clinically significant.  
 
Lifestyle improvement interventions are associated to significant reductions of both SBP and DPB. Weight 
control, a reduction of sodium (salt) intake to less than 1,5 g (3,8 g) per day, an increased intake of fruit, 
vegetables, and an adequate level of physical activity can help to maintain blood pressure levels within 
the desired range. If the achieved result is still not sufficient, and if the overall CVD risk of the patient is 
high, a pharmacological treatment must be considered. Desired goals for blood pressure are < 140/90 
mmHg in the general population. 
 
For more details and references, see Chapter 5.2. 
 

 

 

10.2.4. Genetics  and genomics 

 
 
Acronyms 
 
CoE Council of Europe 
DG SANCO Directorate-General for Health and Consumer Protection 
 of the European Commission 
DNA Deoxyribonucleic Acid  
EGAN European Genetic Alliances’ Network  
EURORDIS European Organisation for Rare Diseases 
HiaP Health in all Policies 
ICD International Statistical Classification of Diseases and Related  
 Health Problems 
IPTS Institute of Prospective Technology Studies (part of the EC  
 Joint Research Centre) 
KBBE Knowledge-based Bio-Economy 
OECD Organisation for Economic Co-operation and Development 
Orphanet European Database of Rare Diseases and Orphan Drugs 
PHG Public Health Genomics  
PHGEN Public Health Genomics European Network 
REACH Registration, Evaluation, Authorisation and Restriction of 
 Chemicals   
RNA Ribonucleic Acid 
TMA Tissue Micro Arrays 
UNESCO United Nations Educational, Scientific and Cultural  
 Organization 
WHO World Health Organisation  
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APOE Apolipoprotein E 
MTHFR Methylenetetrahydrofolate reductase  

 
 
 
10.2.4.1. Introduction 
 
    
Insofar, genome-based knowledge and technologies are promoting a paradigm shift in public health. The 
main challenges for public health in the future will be to develop new approaches of health indicators 
based on genotyping as well as infrastructures for the management of individual genome-based health 
information. 
 
Clarifying the general conditions under which genome-based health information and technologies can be 
put to best practise in the interest of public health and particularly considering the economic, ethical, 
legal and social implications is presently the most pressing task of the emerging field of Public Health 
Genomics. 
 
The next decade will provide a window of opportunity to establish infrastructures both in the health care 
sector and on a policy level across Europe and globally, that will enable the scientific advances to be 
effectively, efficiently and socially acceptable translated into evidence-based policies and interventions 
that improve population health. 
 
The level of genome-based knowledge in certain fields like diabetes type 2 (Hoffmann et al, 2007) require 
an urgent shift of prevention but Public Health practitioners so far seem to be reluctant to draw 
conclusions from the existing evidence.  
 
A comprehensive health care which regards genetic determinants, besides environmental, social and life 
style factors, will become essential as it creates new opportunities for target-oriented and individualised 
strategies in preventive medicine and early detection of illnesses due to the availability of “personal 
genomes” and individual genome-based health information. The integration of genome-based knowledge 
and technologies will change primary, secondary and tertiary prevention. Inter alia, by applying systems-
biology approaches to integrated personal data sets, disease prevention programmes and clinical 
interventions will be specifically targeted at susceptible individuals, families and sub-entities of 
populations based on their genomic risk profile (Lunshof et al., 2008).  
 
The upcoming post-genomic health care system also challenges the existing concepts of surveillance and 
health statistics. As it  will be described later in the Chapter no indicators for the implementation of 
genomics information into public health exist so far. Nevertheless, indicators and statistical material are 
needed and have to be developed for secondary health data such as the exposure to toxic substances 
(toxico-genomics) or the impact of food on human health (nutria-genomics). Current health statistics and 
surveillance systems do not cover underlying biological factors of diseases such as genomic variants. 
Nonetheless, the occurrence of pleiotropic effects demonstrates already that it may not be sufficient to 
measure the prevalence of diseases if the surveillance is purely based on phenotypic effects. 
Furthermore, by considering only phenotype data instead of genotype-phenotype data, there is a 
systematic bias of under- and over-reporting, since currently measured prevalence data do not reflect the 
“real” number of instances of a given disease or other condition in a given population at a designated 
time. The future use of indicators and health statistics will also depend on the level of individualisation in 
health care systems. Indicators and statistics can only be used if the genomic risk stratification shows 
outcomes which lead to the description of groups with a significant size.  
 
The Human Genome Project, the International HapMap Project and the Personal Genome Project as well 
as systems-biology approaches, the development of new genetic tests, DNA chip technologies and related 
technologies, in particular high-throughput, low-cost sequencing, offer new opportunities for the 
promotion of population health which will lead to fundamental challenges in the healthcare delivery 
systems. Medicine and Public Health get an increasing insight into the biological factors which drive 
disease mechanisms, in particular in the field of cancer. Health care systems, policy makers and 
industries are struggling to transfer the emerging knowledge through translational research into clinical 
and technological applications. The emerging genome-based health information and technologies 
deserves new concepts in the understanding of health and diseases as well as new concepts of prevention 
and health service delivery and calls for a paradigm shift in Public Health; however,  all health 
stakeholders are not fully prepared for the conceptual change. Public Health Genomics advocates the 
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interdisciplinary discourse on and the understanding of genomics; it fosters progress in translational 
research and supports the introduction of these new concepts of risk stratification and prevention.  
 
 
10.2.4.2. Data sources 
 
The role of genetics and genomics in data collection has dramatically changed in the last two decades 
from genetic disease and inherited genetic variation to biological markers of all types and systems 
biology. These advances which are primarily affected by basic research are also affecting the need for 
data gathering and health statistics in genomics. Up to now European health statistics cover the 
prevalence and incidence of diseases but they are not designed to compile information on the biological 
aetiology of disease. Therefore the traditional tools of monitoring and surveillance do not reflect the 
needs of researchers and policymakers in Public Health Genomics.  
 
At present the role of genetic susceptibilities and other biomarkers in systems biology and complex 
diseases is discussed mainly in the clinical setting. The main burden of disease can be associated with the 
so-called common complex genetic disorders, often named multifactorial diseases. Still, the statistical 
data are unable to communicate the underlying biological factors which contribute to the occurrence and 
prevalence of such diseases. The Wellcome Trust Case Control Consortium has recently published the 
preliminary results of a genome-wide association study which highlights the manifold Public Health 
challenges deriving from genetic research in a journal paper which covered 14.000 cases and 3000 
shared controls for seven major common diseases (Wellcome Trust 2007).  
 
The advances in Public Health monitoring do not correspond yet to the emerging knowledge we have 
seen in genomics in the past decade. The few existing information sources provide policy makers and 
researchers with piecemeal information which are often both disease and mutation specific. European 
networks like Orphanet and EURORDIS and their respective national affiliates are collecting data on rare 
genetic disorders (see Chapter 7 on Rare Diseases). These diseases are monogenic and have a low 
frequency in European populations. Rare diseases require a specific infrastructure and a solid cooperation 
amongst Member States as in most cases only a few reference laboratories can perform the tests. For the 
multifactorial diseases which constitute the main burden of disease, we do not have monitoring and 
surveillance systems at present which are designed to gather information that capture genotypic and 
phenotypic information in a desired way. Moreover, common complex disorders require the integration of 
genome-based and secondary data in both the medical and Public Health setting. 
 
 
10.2.4.3. Data description and analysis 
 
In the past twenty years, the advances in genome research have revolutionized knowledge of the role of 
inheritance in health and disease. Nowadays, it is known that DNA determines not only the cause of 
single-gene disorders, which affect millions of people worldwide, but also predispositions 
(“susceptibilities”), which are based on genotype and haplotype variants, to common diseases. The new 
technologies will allow researchers to examine genetic mutations at the functional genomic unit level, and 
to better understand systems biology, epigenomic and pleiotropic effects, the significance of 
environmental factors such as chemical agents, nutrition or personal behaviour in relation to the 
causation of diseases like cardiovascular diseases , allergies, cancer, psychiatric disorders or infectious 
diseases. There are already many good examples such as the interaction of APOE polymorphisms with 
smoking and alcohol on the risk of cardiovascular diseases and dementia or as the interaction of MTHFR 
C677T polymorphism (especially in women) with smoking on the risk of multiple myeloma, coronary 
heart diseases, pre-menopausal breast cancer, schizophrenia and recurrent pregnancy losses.. 
 
Currently, the following “trends” can be observed regarding the understanding of diseases, due to novel 
genome-based knowledge: 
 

• the potential of an earlier and more precise identification of risk strata in families and subgroups 
of the population (i.e., the identification of high, moderate and low risk groups; the stratification 
by “genome-based standardisation” in addition to age and sex standardisation of diseases); 

• the differentiation between several disease (sub)entities resulting in the same phenotype (e.g., 
breast cancer or obesity), which are either following mainly a mendelian trait (“inherited”) or 
mainly a genomic-environmental pattern: i.e. although having the same phenotype this 
phenotype subsumes totally different disease entities;  

• the concept of a genomic variant being in individuals a risk factor and a protective factor at the 
same time (e.g., the role of ACE insertion-deletion polymorphism in stroke (increase of risk) and 
Alzheimer’s disease (decrease of risk) (Lehmann et al., 2005); 
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• pleiotropic effects of susceptibility genes in complex diseases being associated to more than one 
disease (e.g., the role of G-308A TNF alpha gene variant in obesity, asthma and non-Hodgkin 
lymphoma) (Sookoian et al, 2005; Gao et al, 2006; Rothman et al, 2006): by this, we see a shift 
from a disease-specific orientation to  “disease clusters”, “disease syndromes” and “health 
outcomes”; 

• the potential of individual genomic profiling: i.e., the concurrent detection of multiple genomic 
variants that have been associated with greater risk or predisposition to a particular disease or 
condition as the basis for individual health information management. Here, the individual 
genotype status on all genomic variants increases or decreases the risk for certain diseases; 

• the shift from carrier screening to a screening based on individual genomic profiling; 
• the impact of genetic variants on the metabolism of drugs and the development of drug targets 
• the role of genomic determinants not only within a bunch of other health determinants (e.g. 

social, behavioural, environmental, biological) but also as a modifier and triggering factor (e.g., 
epigenomic effects or the triggering role of infectious diseases such as human papilloma virus in 
cervical cancer or adenovirus in obesity); 

• the role of genomic determinants as “necessary but not sufficient” determinants in the 
development of complex diseases and health problems; 

• correlation of individual pathways in systems biology with onset, severity and prolongation of 
diseases as well as with response to therapies; 

• the differentiation between predictive tests (i.e., tests with 0-100% probability being a continuum 
and referring to monogenetic as well as to complex diseases) on the one hand and tests for 
diseases with high penetrance (referring to monogenetic diseases as well to complex diseases 
following a  mendelian trait) and low or moderate penetrance (most complex diseases) on the 
other hand; and 

• shift in the definitions: from “genetic test” to “genomic variant” to “genome-based health 
information” based on a “personal genome”. 

 
Besides that novel knowledge, also accompanying novel technologies, such as high-throughput and low 
cost sequencing, are already triggering the shift in the comprehension of health and disease as well as in 
the understanding of new approaches to prevention and therapy (Khoury, 1996; Brand, 2002; French 
and Moore 2003). For example, high-throughput technologies such as tissue microarrays (so-called 
TMAs) have the potential to screen large numbers of molecular targets in tumor samples for rapid causal, 
prognostic, diagnostic, or therapeutic purposes (Torhorst et al., 2001). Complementary to the 
conventional microarray gene expression profiling, population-based TMAs can be implemented to quickly 
validate gene expression microarray data in a larger population of tissue samples. This will provide 
information at the microanatomical level by the use of immunohistochemistry for proteins and in situ 
hybridization for RNA (Hoos et al., 2001). Through population-based TMAs, it will be possible to assess 
multiple genomic and protein differences among malignancies such as colorectal cancer, breast cancer, 
gliomas or rhabdomyosarcoma and thus studying the molecular and cytogenetic changes associated with 
these malignancies, including human carcinogenic infections (Kononen et al., 1998). In 
pharmacogenomics new technologies are used to reduce negative side-effects of drugs as physicians and 
policy makers are empowered to stratify genome-based risks (Roberts et al., 2000). Still, if we look at 
the metabolism of drugs and the impact of the CYP system, we do not see any Public Health oriented sets 
of data which are available in Europe.  
 
The level of genome-based knowledge in certain fields like diabetes type 2 (Hoffmann et al, 2007) require 
an urgent shift of prevention but Public Health practitioners so far seem to be reluctant to draw 
conclusions from the existing evidence. In order to make sound policy judgements, Public Health 
practitioners will need to integrate information deriving from statistics, genomic research, the family 
history, individual genomic variants and the individual exposure to exogenous risks. In the field of 
infectious diseases the situation is slightly different as pandemics have alerted all stakeholders that 
genome-based knowledge needs to be used to prevent future incidents.  
 
 

 
 
10.2.4.4. Control tools and policies 
 
The issue of genetics and genomics has been in the centre of the public debate for almost two decades. International 
organisations like the UNESCO, the WHO and the OECD have set up policy statements and guidelines in 
the field of genetics/genomics. Amongst the countless statements and recommendations, the 1997 
UNESCO Declaration on the Human Genome and Human Rights (UNESCO, 1997), the 2003 UNESCO 
International Declaration on Human Genetic Data (UNESCO, 2003) and the 1997 Council of Europe 
Convention on Human Rights and Biomedicine (Council of Europe, 1997) are the most cited. None of the 
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declarations and conventions gives significant attention to the needs of Public Health in the context of 
genomics. The European Union has regulated certain aspects which affect genomics, but so far there has 
been no coherent and comprehensive regulation or best practices which address all issues relevant to 
genomics and Public Heath. The Institute of Prospective Technology Studies (IPTS) of the EC-Joint 
Research Centre has analysed important socio-economic issues, in particular in the 2003 study “Towards 
quality assurance and harmonisation of genetic testing services in the EU” (Ibarreta et al, 2003) and the 
2007 study “BIO4EU” (Zika et al,2007).  
 
Some Member States of the EU have developed their own sector-specific legislative framework in the 
1990's. Austria was the first country with its Gentechnikgesetz from 1991 and countries like France and 
Estonia have followed the Austrian example. In recent years the process has slowed down and more 
normative competence has been handed over to professional bodies and associations. The existing 
regulatory framework is focusing on the DNA/RNA analysis technology rather than on the use of genome-
based health information and the societal impact of genome-based knowledge in general. Research in the 
different areas of genomics has shown that the initial genetic exceptionalism and determinism which 
fuelled the new sector-specific laws in the 1990's are unjustified. Only in the field of rare diseases most of 
the arguments of exceptionalism and determinism are well grounded. Several European initiatives such 
as EGAN, EURORDIS and Orphanet are addressing the special policy needs of rare diseases; further 
legislative work may be needed as more knowledge is emerging.  
 
The DG SANCO funded “Public Health Genomics European Network (PHGEN)” is currently drafting a 
European policy perspective which addresses the needs of Public Health in the EU (www.phgen.eu). 
PHGEN follows the internationally acknowledged Bellagio Statement of Public Health Genomics 
(www.graphint.org). The network takes into account the two main policy frames in the field. The DG 
SANCO is also running several working parties and networks of National Competent Authorities. Amongst 
them there are groups working specifically on health monitoring and data collections.  
 
The “Health in all Policies” (“HiaP”) approach was developed under the Finnish presidency and has been 
further promoted by the Ministerial Conference organized by the Italian Ministry of Health, in 
collaboration with EC and WHO/EURO, in Rome on 18 December 2007. This concept is also rooted in Art 
152 of the revised EC Treaty. The Commission and the European Parliament are obliged to strive for a 
high level of health protection in all their policies. In various regulatory areas such as food labelling, 
smoking, advertisement, toxic products (“REACH”), workplace regulations, pharmaceuticals and health 
services the “Health in all Policies” doctrine calls for the integration of genome-based knowledge. In fact, 
the “Health in all Policies” approach can only be successful if genome-based knowledge is integrated into 
political decision making processes. The new mode of health regulation depends on a sound evidence 
base and this evidence base would be incomplete and misleading if genomic knowledge is excluded.  
 
The German presidency put the “Knowledge-based Bio-Economy” (“KBBE”) forward which aims to 
integrate both the “Health in all Policies” idea and the Lisbon Strategy for more growth. Biotechnology is 
seen as one of the key industries for the economic future of Europe and genomics enables researchers 
and the industry to understand the biological factors which determine the future perspectives of the 
markets.  
 
 
10.2.4.5. Future developments 
 
Insofar, genome-based knowledge and technologies are promoting a paradigm shift in public health. In 
the past we started our public health tasks by looking at the population first, identified high risk groups 
and implemented interventions for subgroups of the population (e.g. newborn screening, breast cancer 
screening, HIV screening, specific screening options for migrants, carrier screening). At present we 
already start our public health tasks by looking at family histories first, identify high risk families based 
on “disease syndromes” and implement family-oriented preventive interventions. In the future we may 
start our public health tasks by looking at the individual first, identify individual risks based on individual 
genomic profiling and may then implement personalized preventive strategies. 
 
The trends, which have been briefly described here, show that the integration of genome-based 
knowledge into health reporting will be one of the most important challenges that our health care 
systems will face (Collins et al, 1998; Childs and Valle, 2000; Collins and McKusick, 2001; Burke, 2003;  
Ellsworth and O'Donnell, 2004): in the future it will be almost impossible not only to group diseases 
according to ICD10, but also to use the traditional and well established health indicators for health 
reporting and health planning, since they refer to the phenotype and not to the genotype. Thus, it will be 
questionable whether the traditional concepts of health indicators still apply. All health indicators, which 
have been developed so far, will have to be reanalysed in the realm of genomics. Also, it remains to be 
seen whether it will be possible to develop new approaches of health indicators. The implementation of 



 551

long running cohort studies starting as early as possible in life and including nested case-control studies 
at various ages and at various occasions as well as the implementation of case-control studies in the very 
old population may help to generate hypotheses on genomic-environmental associations as well as on 
“disease clusters” based on pleiotropic effects and to develop such new health indicators. In addition to 
these large-scale population-based biobank approaches, the application of systems biology approaches to 
integrated personal data sets may already contribute in the near future to the development of such new 
indicators.   
 
Thus, the main challenges for public health in the future will be to develop new approaches of health 
indicators based on genotyping as well as infrastructures for the management of individual genome-
based health information. At the same time, the traditional separation in public health reporting between 
communicable and non-communicable diseases and also between rare and common diseases may  no 
longer be valid: non-communicable diseases are triggered by communicable diseases (e.g. obesity by 
adenoviruses) and one phenotype (e.g. obesity) can be rare in the one case (e.g., due to MC4R mutant 
and being resistant to any diet or physical activity) or common in the other case (due to environmental 
factors). 
 
The integration of genomics into Public Health research, policy and practice will be one of the most 
important future challenges for all health care systems. Clarifying the general conditions under which 
genome-based health information and technologies can be put to best practise in the field of Public 
Health and particularly considering the economic, ethical, legal and social implications is presently the 
most pressing task of the emerging field of Public Health Genomics (PHG), defined as the application of 
genetic and molecular science to the promotion of health and prevention of disease through the 
organised efforts of society (Brand, 2005). Policymakers now have the opportunity to protect consumers, 
to monitor the implications of genomics for health, social, and environmental policy goals, and to assure 
that genomics advances will be taped not only to treat medical conditions, but also to prevent disease 
and improve health (Brand et al., 2006). Policy must find an acceptable balance between providing 
strong protection for individuals’ interests while enabling society to benefit from genomics (Schulte in den 
Bäumen, 2006). In the field of indicators, health statistics and surveillance, the upcoming genomic 
knowledge may require fundamental changes and a new infrastructure. The more individual prevention 
and therapy develop the more the use of the traditional tools will become difficult. Thus, European and 
global initiatives are setting up new biobanking and surveillance projects which are designed to 
complement the current actions. For the Public Health community the paradigm shift associated with 
genomics has implications on the training of professionals, the understanding of the causes of disease, 
the organisation of services and the communications with stakeholders. In genomics it is no longer 
possible to work with “simple” messages which are targeted at whole populations. The current research in 
genomics more than indicates that we see an increasing individualisation of prevention. Thus, Public 
Health will come under pressure to follow this approach by redefining the methods and concepts 
developed in the “old” phenotypic and socio-economic period. Genomics adds a new dimension to these 
concepts as it calls for an integration of knowledge deriving from diverse sources such as social 
epidemiology, systems biology, genetic epidemiology, toxico-genomics, nutria-genomics and genetics to 
name only a few.  
 
The next decade will provide a window of opportunity to establish infrastructures both in the health care 
sector and on a policy level across Europe and globally, that will enable the scientific advances to be 
effectively, efficiently and socially acceptable translated into evidence-based policies and interventions 
that improve population health. 
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10.2.5. Developmental factors and age 
 

  
 

 
10.2.5.1. Introduction 
 
Adult physical and mental health is linked to childhood developmental risk factors. There is evidence for 
links between nutritional and psychological factors during childhood and adult health. Identification of 
early developmental factors offers possibilities for health promotion activities already during foetal life 
and early infancy. 
 
Environmental influence on health during foetal life and infancy is significant (Seckl, 2008). Early life 
environmental events have persisting effects on tissue structure and function, a phenomenon called 
developmental programming. Although many developmental factors influence health, the long-term 
effects of foetal nutrition and early psychological attachment are linked with the strongest evidence from 
longitudinal studies (Seckl, 2008). 
 
 
10.2.5.2. Data sources 
 
Data on developmental determinants of health are not readily available in Europe. The European 
Community Health Indicator (ECHI) long list includes the indicator “Pregnant women smoking”, but data 
collection has not been implemented. The ECHI long list does not include indicators on foetal nutrition or 
early attachment. 
Neither the WHO Health for All database nor the Eurostat statistics provide any information on 
developmental determinants of health. The present section is built on scientific papers published in the 
open literature and quoted in the relevant section. 
 
The European Early Promotion Project (EEPP) was a research project for developing and evaluating early 
mother and child interaction to promote child health and prevent psychosocial problems (Puura et al, 
2002). The research was conducted in Finland, Great Britain, Greece, Cyprus and the former Federal 
Republic of Yugoslavia, and it provides the only comparative European data on early mother-child 
interaction. 
 
 
10.2.5.3. Data description and analysis  
 
The Barker theory links foetal malnutrition with risk for physical diseases later in life. Empirical 
longitudinal cohort studies in Europe have evidenced the association between low birth weight or height 
and adult risk for high blood pressure, type 2 diabetes, and cardio-vascular death (Barker et al, 2005, 
Eriksson et al, 2006). Longitudinal cohort studies from Finland, the Netherlands and UK have linked low 
birth weight to mental disorders like schizophrenia (Wahlbeck et al, 2001) and depression (Gale and 
Martyn, 2004). Therefore, it is likely that impaired neurodevelopment during foetal life, due to 
malnutrition, increases susceptibility to mental disorders. Foetal malnutrition can be due to maternal 
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malnutrition (being rare these days), placental dysfunction, gestational diabetes or even maternal 
smoking. Longitudinal data from birth cohorts in Europe indicate that maternal smoking during pregnancy 
is also associated with psychological symptoms later in life (Bastra et al, 2003, Indredavik et al, 2007). 
 
Human brain development is vulnerable. Environmental factors, in other words divergent stimulus and 
the infant's emotional experiences from a relationship with caregiver(s) are involved in formation of the 
mind. Some of this development is experience-expectant, in other words, certain stimulus is needed for 
normal development at a certain time. Some development on the other hand is experience-dependent, 
less dependant of the time and quality of the stimulus (Black 1998). Even though brain continues 
maturation till late adolescence, the most important developmental period occurs during foetal life and 
childhood. Infant's early relationship with the caregiver(s) (usually mother) i.e, attachment relation, is 
associated with the child's social functioning and adaptation in childhood and later in life. Caregiver's 
capability to respond to the infant's needs gives the child emotional experience, which affects the 
development of the infant's brain and even formation of permanent models of behaviour. A multitude of 
research has linked early attachment problems with psychological symptoms and disorders in childhood 
(Madigan et al, 2007) and adolescence (Allen et al, 2007) and health problems of childhood (Mäntymaa 
et al, 2003). 
 
However, early psychological development is also linked to physical health. Early developmental 
experiences affect social processes, associated physiological stress responses, and ultimately, health 
across the lifespan. A recent study (Gallo and Matthews 2006) evidenced that adolescents with higher 
avoidant attachment showed augmented blood pressure in conjunction with interactions with friends. 
Early attachment problems.  
 
A complicating factor when assessing impact of chemical, biological and physical stressors on human 
health is that human vulnerability differs over age. An increasing number of scientific studies indicate the 
role of exposure during early life stages for later development of disease in adult life (window of 
vulnerability).  
 
For example exposure to chemicals during early fetal development can cause brain injury at doses much 
lower than those affecting adult brain function. Recognition of these risks has led to evidence-based 
programmes of prevention, such as elimination of lead additives in petrol. Although these prevention 
campaigns are highly successful, most were initiated only after substantial delays. About 200 chemicals 
are known to cause clinical neurotoxic effects in adults. Despite an absence of systematic testing, many 
additional chemicals have been shown to be neurotoxic in laboratory models. The toxic effects of such 
chemicals in the developing human brain are not known and they are not regulated to protect children. 
Main obstacles to prevention of neuro-developmental deficits of chemical origin are the great gaps in 
testing chemicals for developmental neuro-toxicity and the high level of proof required for regulation”. 
Several adult cancer forms can be traced back to environmental exposures early in life. Unfortunately 
human data is scarce and we have to rely on animal data. A meta-analysis of animal data identified more 
than 50 chemicals causing cancer in adult life after peri-natal exposure. It is concluded that exposure to 
chemicals with a mutagenic mode of action during early life increases the susceptibility for developing 
tumours in later life. Endocrine disrupters represent a case when mutagenesis is not involved. Early life 
exposure to substances with estrogenic and androgenic activity have been indicated in certain, hormone 
dependent, cancer forms such as breast cancer in women and testicular- and prostate cancer in men. 
Testicular cancer is increasing in the European population. The cancer appears in young men aged 20-40, 
but the cancer process probably already starts during the foetal period or the early years of life which is 
indicated in an epidemiological study based on men from Sweden and Finland hinting at that 
environmental exposures early in life, probably via the mother, are likely to be major determinants of this 
disease. 
 
Moreover, it should also be mentioned that the human body and its physiology change remarkably over 
the years also as a consequence of a long series of small biological alterations induced, in spite of the 
considerable recovery ability of the organism, by exposure to toxic and carcinogenic chemicals, biological 
pathogens and other stressors together with a reduction of the immunological function and the increase 
of genetic instability. Typical body changes of the elderly include an increase of fat mass and a reduction 
of lean mass and total water content of the body; such changes lead to a reduction of body distribution 
volume of water-soluble substances and to an increase of distribution volume of fat-soluble substances. 
Moreover, characteristic of old age, are: 
 

− increased blood levels of free fractions of many substances that would have been otherwise 
combined with plasma albumin, due to a reduction of plasma levels of albumin; 

− reduced motility and gastro-intestinal blood flow as well as gastric secretion and of mucosal 
surface, which may affect nutrient absorption and bioavailability of many substances; 
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− deceased kidney haematic flow (about 1% each year after 50 years of age) and glomerular 
filtration speed (about 1 ml/minute each year after 40 years of age) due to a reduced number of 
nefrons; and 

− progressively reduced hepatic metabolism of xenobiotics, due to a reduction of competent 
enzymes; 

 
The progressive exhaustion of functional reserves of organs and apparatuses and the associated farmaco-
kinetic and farmaco-dynamic modifications, which induce an increased susceptibility to xenobiotics, are 
gradual processes depending on individual characteristics. Such consideration explains why a 
classification of old people only based on age (i.e. young old between 65 and 75 years: old old between 
76 and 85 years of age; and oldest old with more than 86 years) is inadequate to evaluate the individual 
health status,  
 
For a detailed analysis of diseases prevalent in different age groups see Chapter 9. 
 
 
10.2.5.4. Control tools and policies 
 
The developmental determinants of health have been addressed in health policies in a few Member 
States. Increasing knowledge about developmental determinants of health supports the notion of early 
intervention to promote health, i.e. health promoting interventions during pregnancy and early childhood. 
Interventions include health promotion in maternity care to ensure adequate foetal nutrition and reduce 
smoking, and interventions to support an early and nurturing interaction between caregivers and toddler. 
In Finland, a nationwide training programme for staff in child health clinics has been implemented to 
support early interaction between mother and child. A controlled evaluation of the programme indicated 
that staff capacity improved and that family satisfaction was higher in the intervention group, but effects 
on child development were more ambiguous. 
 
 
10.2.5.5. Future developments 
 
Current health promotion activities tend to oversee the fundamental developmental determinants of 
health, and there is a need to re-evaluate health promotion policies in light of research findings in the 
rapidly-developing field of developmental health.  
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10.3. Physical environment factors 

 

10.3.1. Physical agents 
 
 
Acronyms 
 
DALY  Disability-Adjusted Life Year. This integrated health measure, which 

combines information on quality and quantity of life, gives an indication of 
the (potential) number of healthy life years lost in a population due to 
premature mortality or morbidity, the latter being weighted for the 
severity of the disorder. 

dB(A)  Unit of A-weighted sound pressure level, where A-weighted means that the 
sound pressure levels in various frequency bands across the audible range 
have been weighted in accordance with differences in hearing sensitivity at 
different frequencies. 

ELF  Extremely Low Frequency 
EMF  Electromagnetic Fields 
END Environmental Noise Directive, Directive 2002/49/EC on  
LAeq A-weighted average sound pressure level. 
LaeqT  Exposure to noise for the duration of a given time interval T (e.g. 24 hour 

period, a night, a day) is expressed as an equivalent sound pressure level 
(measured in dB(A)) over the interval in question. 

Lden The Day-Evening Night level is the equivalent sound level over 24 hours, 
increasing the sound levels in the evening (19-23 hours) with 5 dB(A) and 
those during the night (23-7 hours) with 10 dB(A). 

MRI  Magnetic Resonance Imaging 
SCENIHR  Scientific Committee on Emerging and Newly Identified Health Risks 
UVR  UV radiation 

 
 
10.3.1.1. Introduction 
 
It is well known that human health depends on a variety of physical factors such as ambient 
temperature, humidity and ventilation. Moreover, main physical stressors include radon, UV radiation, 
electromagnetic fields and environmental noise. Radiation, radon exposure and noise have well 
documented associations with some diseases, annoyance and other impacts. About 40% of the 
population in EU countries is exposed to road traffic noise at levels exceeding 55 dB (the WHO guideline 
value). Monitoring and mitigation measures have to consider differences in exposure for different 
vulnerable groups, such as children and workers. Every European citizen today is exposed to 
electromagnetic fields (EMF) but whether such exposure is causing any adverse effects on health still 
remains unclear. 
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This chapter deals with different types of physical stressors that have, or may have, significant effects on 
human health. The clearest connection to health effects is for the radioactive gas radon. Exposure to 
radon increases significantly the risk for lung cancer. For another physical stressor, UV light, 
accumulating amount of evidence indicates that an increase in skin cancers in the Western European 
population is connected to an increased exposure to UV-radiation. The currently most controversial 
physical health stressor is electromagnetic radiation. In spite of the high public concern and several 
scientific studies, there is still no conclusive evidence showing that EMF has significant consequences for 
human health. This is particularly valid for high frequency EMF from mobile phones and other radio 
transmitters. However, mobile phones have been in common use for little more than 10 years and longer 
exposure times could be needed before health impacts become evident. 
 
Noise is perceived among the public as one of the major environmental problems and environmental 
noise is probably the environmental factor that affects the largest number of Europeans. A key driver for 
the present and future magnitude of noise exposure is the growth in traffic and the increase of population 
living in cities. Environmental noise can affect people’s health and quality of life, as it interferes with basic 
activities such as sleeping, resting, studying, and communicating. Even though these impacts on human 
health has been known for long, recent research shows that the health impacts occurs at a lower lever 
than what has been known before.  
 
In accordance with the Environmental Noise Directive (European Commission, 2002), exposure to noise 
has recently started to be monitored in the EU. The Directive provides a common basis for tackling the 
noise problem across the EU. Its main aim is to avoid, prevent or reduce the harmful effects of noise 
exposure. Not only does it require EU Member States to conduct noise mapping, action planning and 
other related activities, it also requires Member States to report on these activities to the European 
Commission. However, it does not give any limit values. 
 
 
10.3.1.2. Data sources 
 
 
This EUGLOREH assessment on physical stressors  is based on  the EEA / Joint Research Centre 
assessment  “Environment and health” (EEA report 10, 2005),the European Environment Agency (EEA) 
assessment “Belgrade report 2007 (Environment& health)”, the ENHIS-2 “Children's health and the 
Environment in Europe: a baseline assessment (in press May 2007) and the European Union Scientific 
Committee on Emerging  and Newly Identified Health Risks (SCENHIR) opinion on “Possible Health effects 
of electromagnetic fields”, adopted on 21 March 2007. 
 
Noise exposure data has until now been compiled in several countries but in various extents and in a 
non-harmonised way. Due to differences in methodologies as assessments methods and indicators it has 
been difficult to compare the data between Member States. On an international level Eurostat / OECD 
have gathered data on noise exposure as well as on noise annoyance. 
 
At the moment noise exposure data is produced and reported under the obligations under the 
Environmental Noise Directive. The directive requires competent authorities in Member States to produce 
strategic noise maps on the basis of harmonised indicators (Lden and Lnight, where Lden consists of a 
day period of 12 hours, an evening period of 4 hours and a night time period of 8 hours) to inform the 
public about noise exposure and its effects, and to draw up action plans to address noise issues. The 
areas where noise mapping and action planning will be carried out are the major agglomerations and 
along major roads, railways and airports, designated by the Member States. Noise maps will capture 
noise emissions from industry and transport, and assess the number of people exposed to noise. Based 
on this information it will be possible to assess the magnitude of annoyance and sleep-disturbance 
throughout Europe. 
 
 
 
10.3.1.3. Data description and analysis 
 
Radon 
 
Current levels of ionising radiation in Europe are low in general, but there are regional differences due to 
the presence of radon. Radon is a radioactive gas formed by the radioactive decay of uranium; radon 
seeps out of the ground in areas with uranium-containing soils and rocks. The most important pathway 
for human exposure is permeation of radon gas into buildings through the ground, but radon from water, 
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outdoor air and construction materials can also contribute to the total exposure. Radon decays to radon 
daughters, some of which emit high energy alpha radiation. Alpha-emitting radon daughters are adsorbed 
onto dust particles and can, when inhaled, cause gene damage, mutations and finally cancer. 
Accordingly, there is a strong relationship between exposure to radon and the development of lung 
cancer. The Dutch Health Council has estimated that in the Netherlands, exposure to radon in dwellings 
leads to 100 to 1200 extra cases of lung cancer every year. Most probable estimation is 800 extra cases. 
In Sweden (population 9 million), 400-700 cases of lung cancer can be ascribed to radon exposure per 
year (Barns, 2005). A pooled analysis of all European epidemiological studies on domestic exposure to 
radon establishes a clear linear relationship between lung cancer risk and the level of radon exposure 
(Darby et al, 2005). The study concludes that 9% of lung cancer deaths/year in Europe can be ascribed 
to radon, which of a total of 330 000 deaths from lung cancer/year (Bray et al, 2002) makes 
approximately 30 000 deaths in Europe/year. Radon is also a well known occupational cause of lung 
cancer, in particular for miners (Leuraud et al, 2007; Villeneuve et al, 2007), and the WHO (WHO 1987 
and 2000) has used miner epidemiological data for their radon quantitative risk estimates. The WHO also 
considers the combined effect of radon daughter exposure and smoking is multiplicative (for the general 
population and the exposed workers). This makes smoking of utmost importance in determining the risk 
associated to radon exposure. With the numbers presented above, radon is clearly the environmental risk 
factor with the highest proven cancer burden. Lung cancers in children are extremely rare and it is not 
known if childhood exposure to radon increases the risk of lung cancer in adulthood. There are studies 
suggesting that radon could increase the risk of childhood leukaemia but the findings are inconclusive. 
Gamma radiation from radon decay in construction materials (concrete) has been indicated as a risk 
factor for leukaemia in one study, but other studies have failed to confirm this. 
 
Indoor radon exposure caused by radon gas seeping into the building, can be reduced in existing 
buildings thorugh better natural ventilation in sub-floor voids or by depressurising the soil between the 
building by digging voids and fitting electric fans to force the gas into the outside air instead of the 
building. This work is inconvenient and often considered expensive especially by poorer occupants; these 
are common reasons why the work is never carried out. With new buildings, fitting such measures is 
much easier and cheaper, but measurement after the first six months of occupation is still recommended 
to prove the effectiveness of any preventative measure. Another source of radon exposure is building 
materials. Exposure is reduced by routine radon monitoring of building material and selection of radium 
free materials in construction. A risk outlined by some countries is the implementation of energy saving 
policies recommending reduced ventilation, which will likely increase indoor radon exposure. Almost all 
European countries have monitoring programs for radon. The intensity and the type of monitoring depend 
on the country and on the actual radon situation. Radon is not evenly distributed over Europe. The 
occurrence is patchy and varies between countries and between regions in the country. Clearly, radon 
monitoring and radon prevention strategies are best developed in countries with an established radon 
problem. Radon mitigation in these countries includes national information systems, guidance documents 
for buildings and local and national radon maps. The vast majority of European countries do not consider 
in their legislation different policies for the various population groups. Only very few countries clearly 
make distinction between children and the rest of the population by establishing lower reference levels 
for radon in schools and kindergartens or by offering additional financial support for remediation to 
reduce children exposure. Very few countries explicitly mention additional measurements and monitoring 
of workers exposed to radon at work places. 
 
UV radiation 
 
There is a well-established connection between skin cancers and exposure to UV radiation (UVR). UVR is 
divided into 3 groups depending on the wave length; UV-A (315-400 nm), UV-B (280-315 nm) and UV-C 
(100-280 nm). UVR reaching the earth's surface is largely composed of long-wavelength UV-A. 
The atmosphere, stratospheric ozone, filters most of the shorter wavelength UV-B and the UV-C, but the 
current thinning of the ozone layer leads to increasing ground levels of UV-B. There are several factors 
influencing UVR exposure intensity such as latitude, altitude, cloud cover and reflection. 
 
UV radiation has both positive and negative health effects. The positive effect is that sunlight and UV 
exposure stimulates the synthesis of vitamin D in the skin. Vitamin D is essential for the metabolism of 
calcium in the body and vitamin D deficiency leads to de-calcification of the bone (rickets). The negative 
effect is that UV radiation induces skin cancer and approximately 80-90% of all skin cancers can be 
related to UVR. In 2002, more than 21 000 new cases of melanoma were diagnosed in the population 
under the age of 55 in Europe and accession countries (WHO, 2007; EC, 2002). For all ages combined, 
melanoma caused by UVR leads to the loss of up to 250 000 DALYs (disability-adjusted life years) 
annually in the WHO European region (GLOBOCAN, 2002). The most important risk factors for melanoma 
are a light skin phototype (type I and II), a large number of naevi or atypical naevi, and a family history 
of skin cancer. Sun bed use (artificial sun, sunbathing in “solarium”) is also a risk factor.  
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Melanoma is more frequent among people of higher socio-economic status and in Northern European 
populations. This is probably due to more frequent, intermittent, high exposures to UVR (for example 
during repeated sunny holidays) and a light skin phototype. Additionally, diagnosis and case identification 
may be more common in this group, further increasing apparent rates. 

 

Ozone depletion in the stratosphere has led to increased ground level exposure to UVR in recent years. 
Peak exposures will probably occur around 2020, decreasing slowly as the effects of the international ban 
on ozone-depleting substances begin. These environmental trends, in conjunction with the worrisome 
level of sun-bed use among adolescents in some countries, indicate the need for preventive action in 
Europe. Time trends for malignant melanoma incidence differ between European countries. Sharp 
increases in melanoma frequency were seen all over Europe up to the 80s and 90s. Melanoma incidence 
is expected to increase further in Southern European countries. However, in some Northern and Western 
European countries incidence rates have stabilized over more recent years, particularly among younger 
people. This trend may reflect the first successes of primary prevention policies and should provide 
strong motivation for other countries to strengthen their UVR protection activities. Good data are 
essential to assess preventive activities and the identification of core issues of concern. Therefore, the 
monitoring of melanoma time trends through high-quality cancer registries remains a high priority.  
 
Electromagnetic fields 
 
Every European citizen is today exposed to electromagnetic fields (EMF) which can be characterised in 
terms of their frequency and amplitude. The fields around power lines and electrical appliances are of low 
frequency. Mobile telephones and radio transmitters transmit EMF of higher frequency. The European 
Union Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR) has recently 
concluded the current state of knowledge concerning health impacts of electromagnetic fields (EMF) 
(Lucas et al, 2006). The opinion is primarily based on scientific articles, published in English language 
peer-reviewed scientific journals. The opinion is divided into frequency (f) bands, namely: radio 
frequency (RF), intermediate frequency (IF) extremely low frequency (ELF), and static (0 Hz) (only static 
magnetic fields are considered).  
 
The opinion concludes that extensive research efforts have been conducted over recent years regarding 
possible health effects of exposure to low intensity Radio Frequency Fields (RF fields, 100 kHz < f ≤ 300 
GHz), including epidemiologic, in vivo and in vitro research. In conclusion, no health effect has been 
consistently demonstrated at exposure levels below the limits of ICNIRP (International Committee on Non 
Ionising Radiation Protection) established in 1998. However, the database for evaluation remains limited, 
especially for long-term low-level exposure.  
 
For Intermediate Frequency Fields, (IF fields, 300 Hz < f ≤ 100 kHz), experimental and epidemiological 
data are very sparse. Therefore, assessment of acute health risks in the IF range is currently based on 
known hazards at lower frequencies and higher frequencies. Proper evaluation and assessment of 
possible health effects from long-term exposure to IF fields are important because human exposure to 
these fields is increasing due to new and emerging technologies.  
 
For Extremely Low Frequency magnetic fields (ELF, 0< f ≤ 300 Hz) the previous conclusion from IARC 
(International Agency for Research on Cancer) is still valid. IARC classified EMF as a category 2B 
carcinogen (possibly carcinogenic) in 2001, mainly based on the occurrence of childhood leukaemia. For 
breast cancer and cardiovascular disease, recent research has indicated that an association is unlikely. 
However, a study published in 2007, concerning the breast cancer risk in a very large occupationally 
exposed US women population (6213 cases, 7390 age-matched controls) suggested that “the exposure 
to EMF in the workplace may be associated with a slight elevation in breast cancer risk (SCENIHR, 2007). 
For neurodegenerative diseases and brain tumours, the link to ELF fields remains uncertain. No consistent 
relationship between ELF fields and self-reported symptoms (sometimes referred to as electrical 
hypersensitivity) has been demonstrated. 
  
Adequate data for proper risk assessment of static magnetic fields are very sparse. Developments of 
technologies involving static magnetic fields, e.g. with MRI (Magnetic Resonance Imaging) equipment 
require risk assessments to be made in relation to occupational exposure. 
 
The balance of epidemiologic evidence indicates that use of mobile phones less than 10 years does not 
pose any increased risk of brain tumour or acoustic neuroma. For longer use, data are sparse and any 
conclusions therefore are uncertain. From the available data, however, it does appear that there is no 
increased risk for brain tumours in long-term users, with the exception of acoustic neuroma for which 
there are some indications of an association. Risk of a tumour on the same side of the head as reported 
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phone use was significantly raised for use for 10 years or longer (Mcelroy et al, 2007). For diseases other 
than cancer, very little epidemiologic data are available. 
 
A particular consideration is mobile phone use by children. While no specific evidence exists, children or 
adolescents may be more sensitive to RF field exposure than adults in view of their continuing 
development. Children of today may also experience a much higher cumulative exposure than previous 
generations. However, no epidemiologic studies on children are currently available. RF exposure has not 
consistently been shown to have an effect on self-reported symptoms (e.g. headache, fatigue, dizziness 
and concentration difficulties) or well-being. Studies on neurological effects and reproductive effects have 
not indicated any health risks at exposure levels below the ICNIRP-limits established in 1998. Animal 
studies have not provided evidence that RF fields could induce cancer, enhance the effects of known 
carcinogens or accelerate the development of transplanted tumours. The open questions include 
adequacy of the experimental models used and scarcity of data at high exposure levels. There is no 
consistent indication from in vitro research that RF fields affect cells at non-thermal exposure level. In 
conclusion, no health effect has been consistently demonstrated at exposure levels below the ICNIRP-
limits established in 1998. However, the database for this evaluation is limited especially for long-term 
low-level exposure. 
 
Combined analyses of the epidemiological studies on the association between exposure to ELF and 
childhood leukaemia have strengthened the evidence of an association. However, given some 
inconsistencies in exposure measurements and the absence of other criteria commonly used in assessing 
causality (particularly a plausible explanation of underlying biological mechanisms), the association does 
not meet adequate criteria for being considered causal. Thus, the overall evidence for 50/60 Hz magnetic 
fields to produce childhood leukaemia must be regarded as being limited. The effect, if any, seems to be 
limited to exposures above 0.4 µT. In European countries, the proportion of children exposed to such 
levels is less than 1%. Assuming that the risk is doubled among the exposed, in the general population 
this would roughly correspond to an excess incidence of less than 1% childhood leukaemia. In European 
countries the incidence of leukaemia is around 45 per million children (age 0-14) per year. Whether 
changes of recommended exposure limits to 50/60 Hz magnetic fields ought to be recommended on this 
basis is a problem for risk managers (10). There is no convincing suggestion of any other carcinogenic 
effect of ELF on either children or adults. Current information on this respect does not provide clues for 
reconsidering exposure limits. Reports on possibly hypersensitive individuals require confirmation and do 
not provide a basis for proposing changes in the exposure limits.” 
 
Noise 
 
Since noise is a pollutant that is persistent and inescapable, a significant proportion of the population are 
exposed: about 40% of the population in EU countries is exposed to road traffic noise at levels exceeding 
55 dB(A), with 20% exposed to levels exceeding 65 dB(A) during daytime. More than 30% is exposed to 
levels exceeding 55 dB(A) during night time (WHO, 2007). WHO guidelines for community noise require 
less than 55 dB(A) outdoors and less than 30 dB(A) during the night for a sleep of good quality. A 
Swedish questionnaire study of 19 000 twelve-year-olds identified noise as a disturbance to normal sleep 
for almost 8% several times a week (Swedish Environmental Health Report, 2005). 
 
Compared to noise from neighbours and industry, a large proportion of people are severely annoyed by 
noise from transport sources (road traffic, rail traffic or air traffic). However, due to differences in the 
measurement of annoyance and definition of sources, only an indicative comparison between countries 
and regions is possible as shown in Figure 8.1.1.1. 
 
Figure 10.3.1.1. The percentage of the population exposed to noise levels > 60 dB(A) in different 
European countries 
 
The main health risks of environmental noise, apart from hearing impairment and annoyance, are 
interference with social behaviour and speech communication, sleep disturbance and all its consequences, 
cardiovascular effects, hormonal responses, including stress-induced ones, and poor performance at work 
or school. In spite of the limited evidence available, exposure to leisure time noise in adolescents and 
young adults is an increasing cause of concern for hearing impairment. 
 
Noise is a potentially important influence on neurological development although the evidence is more 
circumstantial than direct. The physiological role of sleep is not completely known, but it is clear that 
sufficient long and undisturbed periods of sleep are essential for normal neurodevelopment and normal 
cognitive processes. Exposure of the pregnant mother to very high noise levels at workplaces may have a 
prenatal effect resulting in hearing disabilities later in life. Hearing develops at a late stage of 
neurodevelopment and it is important to protect the child from major noise impacts.  
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There are indications that there is a causal chain linking chronically strong annoyance to increased 
morbidity. Sleep disturbance in adults, results in significantly elevated relative risks to the cardiovascular, 
respiratory and musculo-skeletal systems and to depression. Many of these diseases increase with age 
and therefore only appear rarely in children. Significantly elevated relative risks to the respiratory system 
and of migraines are of great importance for children. 
 
Several studies have estimated the burden of disease due to noise exposure (Knol et al., 2005; Torfs, 
2003). Compared to environmental factors such as air pollution, radon and UV-radiation, the disease 
burden attributable to annoyance, sleep disturbance and cardiovascular disease due to noise exposure is 
considerable as shown in the logarithmic scale of Figure 8.1.1.2. It was also estimated that 3.2% of the 
myocardial infarctions in Germany might be attributable to road traffic noise exposure (Babisch, 2006). 
 
Figure 10.3.1.2. The environmental disease burden in the Netherlands (based on Knol et al., 2005). The 
disease burden is expressed in the number of DALYs per million people 
 
The overall burden of ill health due to noise in Europe has not yet been quantified. The WHO is currently 
developing an assessment guide, addressing several health end-points: cardiovascular disease, cognitive 
impairment in children, hearing impairment due to leisure noise, tinnitus, annoyance and sleep 
disturbance. The results are expected soon.  
 
In addition, the impacts of noise might be enhanced by interacting with other environmental stressors, 
such as air pollution and chemicals. This may be particularly the case in urban areas, where most of 
these stressors coexist. This has recently been highlighted at the workshop organised by DG Joint 
Research Centre (JRC) in collaboration with EEA, WHO and the CALM Network (CALM, 2007). 
 
Some European countries estimate that the social cost of road noise pollution is about 1% of GDP (Martin 
et al. 2006). In Switzerland, about 15% of the population live in areas where exposure limits of traffic 
noise are exceeded. An ongoing programme (started in 1986) to reduce noise exposure from traffic 
infrastructure, industry, trade and shooting ranges will be completed by 2018, at an overall cost of 
around EUR 4 billion (Boegli, 2006). 
 
The existing estimates of noise exposure in Europe cover either the whole European region with generic 
data or parts of the European region (e.g. regions or countries) with more detailed information. One key 
aspect of the quality of reported data is the degree of comparability. International comparisons of the 
noise levels in different countries are mainly hampered by differences in the availability of input data 
necessary to assess noise exposure. Improvements are expected from efforts under the Environmental 
Noise Directive although some gaps will remain especially in the first phase of noise mapping and 
reporting. 
 
Noise maps will capture noise emissions from industry and transport, and assess the number of people 
exposed to noise. Noise exposure information will geographically cover major agglomerations, defined by 
Member States and areas along major transportation lines and airports, above specified thresholds. The 
indicators to be used in noise mapping under END are also harmonised: Lden and Lnight, where Lden consists 
of a day period of 12 hours, an evening period of 4 hours and a night time period of 8 hours. The noise 
indicator for the night time period, Lnight will cover 8 hours starting at 23.00 by default; however, the 
start of the night time period may be altered by the Member States, and thus may vary from country to 
country. The use of harmonised assessments methods are foreseen in the Directive, but are as yet not in 
place. It has been anticipated that when the new reports under END are available, access to information 
at a much more detailed level will be facilitated, e.g. per sources and 5 dB band of sound level along with 
its geographical location. This will open up the possibility for broader analyses and integrated 
assessments of a higher quality. By doing this, assessments of combined environmental exposure should 
be facilitated. 
 
International comparisons of annoyance rates are hampered by differences in the measurement and 
definition of annoyance. To overcome these problems, ICBEN and ISO developed standardized questions, 
which have been available since 2001 (ISO, 2003). 
 
There is evidence that environmental noise is associated with an increased cardiovascular risk. Several 
epidemiological studies reported that noise is associated to adverse effects on the cardiovascular system 
such as increased blood pressure and increased risk of myocardial infarction. The thresholds of no-effect 
(reference levels) are however still debatable. Several risk estimates which can be indicatively used for 
further health impact assessment are available (Babisch, 2008; Van Kempen et al., 2002).  
 
Physical stressors at the workplace  
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Current working conditions in Europe comprise a large variety of physical risk factors (table 10.3.1.1). 
Physical work load is reported differently with respect to the economic sectors. Employees working in 
construction, manufacturing and agriculture are affected to a large extent. In these sectors, often twice 
as many workers report exposures to vibrations and noise as well as forced body positions, heavy work 
and repetitive movements. The latter is common also in hotels and restaurants where 44% of employees 
state to be affected almost all the working time. Most common in men are exposures to vibrations and 
noise which were reported by approximately 15% as occurring almost all the working time and 39% at 
least one quarter of the time. Exposures to inconvenient temperatures are also rather common. 
Exposures in general are less often reported by women. With respect to the work tasks standing or 
walking, repetitive hand or arm movements and tiring or painful positions seem to be quite common in 
Europe affecting up to 70% of the employees at least a quarter of their working time and up to 40% 
almost all the time. A considerable percentage of men furthermore report their tasks involving carrying or 
moving heavy loads.  
 
Table 10.3.1.1. Self-reported exposure to physical risk factors at work in the EU 25, by economic sector  

 
 
10.3.1.4. Control tools and policies 
 
In its task to harmonise Member States’ provisions for the application of the basic safety standards for 
the health protection of the general public and workers against the dangers arising from ionizing 
radiation, the European Commission issued a Recommendation (21 February 1990) on the protection of 
the public against indoor radon exposure (90/143/Euratom). This Recommendation gives guidelines for 
the information of the public, the indoor radon reference level (annual average concentration of 400 
Bq/m3, applicable for existing dwellings) and design levels (annual average concentration of 200 Bq/m3, 
for future constructions) beyond which respective remedial actions and preventive measures are to be 
considered. 
Children are generally more susceptible to the ill health effects of UVR than adults. In a significant part of 
a person’s lifetime UVR exposure occurs before the age of 18, with children having more time to develop 
diseases with long latency. During outdoor activities, children should be protected from high UVR 
exposure, whilst babies should always remain in the shade. The promotion of sun protection in schools to 
inform children on the risks of overexposure and how to avoid it is particularly important. Recent 
UNEP/UNCESCO/WHO publications provide resources for teachers and children. Together with national 
partners, the WHO developed international recommendations on UVR protection. The actions are directed 
towards environmental health and focus specifically on children, when feasible. However, only a small 
number of countries have official regulations on UVR protection, as found in an ENHIS-CEHAPE survey on 

implementation of the WHO recommendations in 26 countries. Policies and actions relating to public 
information, the availability of the UVR index, UVR health school programmes, the regulation of sun bed 
use in youths and the provision of shade structures, among others, were all reviewed.  

 
The Montreal Protocol and its various amendments seek to stop the depletion of the UV-protective ozone 
layer by phasing out ozone depleting substances. European countries have successfully implemented the 
protocol, and in EU countries, relevant substances have been almost entirely phased-out, with small and 
consecutively reduced amounts covered by licenses under the protocol. Both in Europe and globally, the 
continued implementation of the Montreal Protocol remains a top environmental policy priority. While it 
has been anticipated that the ozone layer will fully recover, it may be several decades before full UVR 
protection is regained. 
 
In view of the lack of clear and conclusive evidence concerning negative health effects of EMF, it is 
premature to discuss possible policy actions and tools. The fact that ELF is suspected “possible 
carcinogenic” has led to some pre-cautionary measures when localising new power lines in densely 
populated areas. This has been done more from a need to show political responsiveness to public concern 
than based on a strict scientific and social cost-benefit analysis. 
 
The Green Paper on Future Noise Policy (COM(96) 540) adopted in 1996 was the first step in the 
development of a noise policy with the aim that no person should be exposed to noise levels which 
endanger health and quality of life. 
The implementation of Noise Directive 153 (2002) is the main instrument for reaching the 6EAP noise 
objectives. In 2004, the Commission published a report assessing the existing Community framework on 
noise and the need for future actions taking into account recent scientific and technical evidence. 
  
The European Parliament and Council adopted in 2002 the Directive relating to the assessment and 
management of Environmental noise ( http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32002L0049:EN:NOT ),whose main aim is to provide 
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a common basis for tackling the noise problem across the EU. The underlying principles of this text, are 
similar to those for other overarching environment policy directives: 

• Monitoring the environmental problem;  
• Informing and consulting the public about noise exposure, its effects, and the measures 

considered to address noise,  
• Addressing local noise issues, and  
• Developing a long-term EU strategy.  

 
 
 
10.3.1.5. Future developments 
 
For what concerns radon, all EU Member States already have, or are drawing up, provisions for 
implementing the basic safety standards for the health protection of the general public and workers in 
case of a significant increase in exposure due to natural radiation sources (including radon) in work 
places, laid down in Title VII of the Council Directive 96/29/Euratom (13 May 1996). However, the gaps 
and needs in indoor radon policymaking vary greatly depending on the country and the local situation. 
Some countries have well developed radon policies, while in others there is a need for further 
development, including establishing radon maps, reference values for dwellings and assessment of the 
efficiency of the remedial actions. The difficulty in implementing new guidelines at local level is an area 
for improvement in many countries. Another area for improvement is the national coordination of 
authorities involved in radiation protection and the need to assign enforcement capabilities to one of 
them. 
 
Protecting children from excessive UVR is an important and effective way to avoid serious health 
consequences for children now and later in life. Only a small number of countries have implemented a full 
range of UVR protection policies for children and the overall population. Thus, there are great 
opportunities for policy development, as well as for the harmonisation and strengthening of efforts to 
reduce children's excessive exposure to UVR. Excessive solar UVR exposure is best prevented by regional 
and local awareness-raising and information campaigns, in particular in schools. Regulations, preferably a 
ban for sun bed usage among children and teenagers has been adopted by a small number of countries 
and should be implemented at pan European level. The complete phasing-out of ozone-depleting 
substances will particularly benefit children, who depend on their parents, teachers and other adults to 
protect them against excessive UVR as they learn to enjoy the sun safely. 
 
The Environmental Noise Directive will provide a basis for developing Community measures to reduce 
noise emitted by the major sources. The noise exposure information from Member States will be collected 
and published by the Commission and according to the directive, the Commission shall set up a database 
of information on strategic noise maps and publish a summary report of data from strategic noise maps 
and action plans. (Internoise paper) 
Further development of the frameworks to assess environment and health linkages and translate 
knowledge into action should facilitate the incorporation of new scientific findings and more informed 
decisions. Protecting human health from environmental hazards/threats requires broad involvement of 
stakeholders. Good communication and cooperation in addressing environmental problems relevant to 
human health may still be a challenge. Continued efforts are therefore needed to strengthen intersectoral 
cooperation at local, national and international levels, as well as to develop methods to assess the 
effectiveness of the measures taken. 
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10.3.2. Chemical agents 
 
 
Acronyms 
 
ASEF Asia-Europe Forum 
CMR  Carcinogenic, Mutagenic and Repro-toxic chemicals 
DALY  Disability adjusted life years  
DDT  Dichlorodiphenyl Trichloroethane 
EAP Environment Action Program 
EC European Commission 
ECB European Chemicals Bureau  
ECHA  European Chemicals Agency 
EEA European Environment Agency 
EECCA Eastern Europe. Caucasus and Central Asia 
EPER European Pollutant Emission Register 
EU European Union 
European PRTR European Pollutant Release and Transfer 
EUROSTAT Statistical Office of the European Communities 
GDP  Gross Domestic Product 
HCB  Hexachlorobenzene 
HCH Hexachlorocyclohexane 
ICCM  International Conference on Chemicals Management 
IPPC Integrated Pollution Prevention and Control 
JRC Joint Research Centre Management 
MARS Major Accident Reporting System  
MMR Mild Mental Retardation 
NIHS National Institute of Health Sciences (JAPAN)  
NTP National Toxicology Program  
OECD Organisation for Economic Cooperation and 

Development of the North-East Atlantic  
OSPAR  Convention for the Protection of the Marine 

Environment 
PAA  Primary aromatic amines 
PAH Polyaromatic hydrocarbons 
Pb Lead 
PBDE  Brominated flame retardants 
PCB Polychlorinated Biphenyls 
PCN Polychlorinated napthalenes 
PFS  Perflourinated substances 
PGE  Platinum group elements 
POP Persistent Organic Pollutants 
Pt  Platinum 
PVC Polyvinyl chloride 
RAPEX Community Rapid Information System  
RASFF Rapid Alert Systems for Food and Feed products  
REACH  Registration, Evaluation, Authorization of Chemicals 

Register 
Rh Rhodium 
SAICM Strategic Approach to international Chemicals  
TDI  Tolerable Daily Intake 
TEQ Toxicity Equivalent 
UNECE United Nations Economic Commission for Europe 
UNEP United Nations Environment Programme 
US United States 
VOC Volatile organic chemicals  
WHO World Health Organisation 
WSSD  World Summit on Sustainable Development 
WTO World Trade Organisation 
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10.3.2.1. Introduction 
 
Chemicals, natural and man-made, are an integral part of our natural and urban environment. The 
chemical industry provides major contributions to our economic wealth and individual comfort. Europe 
has a 59% share of world exports and 48.4% of world imports. The European chemical industry is the 
fourth most important industrial group with respect to economic turn-over. European legislation is 
distinguishing between different groups of chemicals; industrial chemicals, agrochemicals (e.g. fertilizers, 
pesticides), biocides and pharmaceuticals. This chapter mainly deals with industrial chemicals but in some 
instances reference is also made to the other groups. In general, the production of toxic chemicals has 
increased at almost the same rate as the overall chemical production. 
 
The chemical industry has been growing worldwide and is economically significant in the EU. The 
production of toxic chemicals has increased at almost the same rate as the total chemical production, and 
both have grown faster than the GDP. The economic cost of late action — both in terms of remediation of 
contaminated sites and health impacts — can be high. Implementation of the new EU legislation on the 
Registration, Evaluation and Authorisation of Chemicals (REACH) is estimated to result in benefits 2 to 50 
times higher than the costs.  
 
  
Emissions and release of chemicals are not only closely linked to industrial activities in the chemical 
industry, but also to the use of chemicals in downstream sectors and by the general public. Man-made or 
industrial chemical substances can be released during every stage of their lifecycle from production (or 
import) and processing through manufacturing and use (industrial and consumer) to disposal. This can 
lead to gross pollution (poorly managed industries, contaminated sites, and accidents) as well as diffused 
releases causing long-term exposure to low levels of chemical mixtures. For substances used in long life 
articles or construction materials, emissions related to the waste life stage can take place several 
decades after production and processing of a substance. This is one reason why some substances are still 
found in the environment or in human tissue even decades after their use has ceased.  
 
The public health relevance of the use of chemicals is extremely difficult to assess, considering both 
confirmed and perceived impact. The WHO estimates that over 30% of the global burden of disease can 
be attributed to environmental factors. While currently much of this burden is caused by “traditional” risk 
factors such as poor sanitation, contaminated food and infectious diseases, the WHO recently concluded 
that “emerging” and “modern” risks pose an increasing health threat, particularly to children. The threats 
include exposure to natural or human-made toxic substances in air, water, soil and within the food-chain, 
inadequate toxic waste disposal, injuries and poisonings, urbanization,and environmental degradation 
associated with unsustainable patterns of consumption and development. More recently emerging 
environmental hazards, such as transboundary contamination by persistent toxic substances, ozone 
depletion, global climate change and exposure to chemicals that disrupt endocrine function have been 
identified as potential risks to children’s health at global level(WHO, 2006). The child-focused EU SCALE 
process (Science, Children, Awareness-raising, Legal instruments, Evaluation) has initially identified four 
priority groups of diseases: childhood cancer, childhood respiratory health/asthma, neurodevelopmental 
and endocrine disorders, but the list of potential pollution-induced diseases is much longer and also 
includes diseases of adults. The European environment and health action programme has taken this into 
account.  
  
Thre is the need for an integrated approach that accounts for the consequences of the globalisation of 
chemical production and trade. The European Union adopted in December 2006 the REACH legislation 
(Registration, Evaluation, Authorization of Chemicals), a uniform system for the handling and 
management of industrial chemicals within the Union. The ultimate objective of REACH is to improve the 
protection of human health and the environment without impeding on industrial growth and development.  
 
Beyond REACH, emerging or re-emerging problems are appearing, resulting from exposures to low levels 
of an increasing number of chemicals, often in complex mixtures emanating from the whole life cycle of 
chemicals. New risks from 'old' pollutants are also becoming evident in the light of increased scientific 
knowledge and new uses. Globalisation is resulting in a shift of environmental burdens to developing 
countries, and the re-importation of hazards via trans-boundary pollution and contaminated products. 
 
Figure 10.3.2.1. Life cycle of chemical products 
Source: European Environment Agency (2007) 
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The chemical industry is growing worldwide. This creates economical benefits but also bears risks as 
chemicals can be released into the environment at all lifecycle stages form extraction, production and use 
up to their final disposal and/or recycling. Information about hazardous properties and human and 
environmental exposures is incomplete. Increased consumption leads to increased chemical flow and 
widespread exposure with potentially adverse impacts on human health and on the environment.  
 
Substances of highest global concern are heavy metals (mercury, lead and cadmium) and persistent 
organic pollutants. This section will address some emerging chemical stressors further ahead. Food 
chemical contaminants are only dealt with in Chapter 8.2.2 and not in the present Chapter. 
 
 
10.3.2.2. Data sources 
 
This chapter is primarily based on extracts from the European Environment Agency (EEA) report Europe’s 
State of the Environment – the Fourth assessment (chapter on chemicals), and the EEA / Joint Research 
Centre assessment “Environment and health”.  These assessments are based on a wide array of 
European and global information sources.  Comprehensive information is also available at the sources 
listed below. EEA assessments are peer reviewed and quality checked by scientific experts and 
policymakers at national authorities and European Commission Services.  

 
• European Chemicals Bureau http://ecb.jrc.it/. This webpage contains chemical databases and as 

well as links (http://ecb.jrc.it/links/) to member state competent authorities, other organisations 
and interested parties and further information.   

 
• Information Exchange Network on Capacity Building for the Sound Management of Chemicals 

http://www.who.int/ifcs/infocap/  (will be transferred to the SAICM, Strategic Approach to 
international Chemicals Management, Secretariat    http://www.chem.unep.ch/saicm/ ) 
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• OSPAR Convention, Convention for the Protection of the Marine Environment of the North-East 
Atlantic Convention OSPAR,   http://www.ospar.org 

 
• NIHS, National Institute of Health Sciences (JAPAN)    http://www.nihs.go.jp  

 
• NTP, National Toxicology Program    http://ntp-server.niehs.nih.gov 

 
• UNEP, United Nations Environment Programme http://www.unep.ch/ 

 
• UNEP Global Mercury Assessment 

(http://www.chem.unep.ch/mercury/Report/Final%20Assessment%20report.htm) 
 

• UNEP Stockholm convention on persistent organic pollutants ( http://www.pops.int ) 
 

• UNEP Chemicals, Lead and cadmium ( http://www.chem.unep.ch/Pb_and_Cd/default.htm ) 
 

• The OECD has a significant range of activities related to chemicals; one of the latest is the 
development of a global portal to information on chemical substances (eChemPortal) 
http://webnet3.oecd.org/echemportal/ 

 
• The Japanese National Institute for health Science hosts a website, Global Information Network 

on Chemicals (GINC), which still contains relevant  links though there is  no maintenance 
for GINC Home page since 2003 http://www.nihs.go.jp/GINC/ 

 
In the future the European Chemicals Agency (ECHA) will be an important information source: 
http://ec.europa.eu/echa/.  
Chemical indicators are under development by EUROSTAT, EEA and Joint Research Centre. 
 
 
 
10.3.2.3. Data presentation and analysis 
 
Chemical production 
 
European countries contribute significantly to the global trade in chemicals, which increased by an 
average of 14% a year between 2000 and 2005 (WTO, 2006a). The EU25 and Switzerland together have 
a 59% share of world exports and 48.4% of world imports. The EU chemical industry has grown faster 
than gross domestic product (GDP) over the past ten years, with the production of industrial chemicals 
increasing by 31% and GDP by 25% between 1995 and 2005 (Figure 10.3.2.2). The production of toxic 
chemicals(25) increased by 23.5%. The substances of high concern – carcinogenic, mutagenic and repro-
toxic chemicals (CMR) - increased by 22% (Eurostat, 2006). The annual production of toxic industrial 
chemicals in the EU25 in 2005, as registered in the Prodcom database, was 212 million tonnes (Figure 
10.3.2.3), 9.3%of which  were in new EU Member States. 
 
The increasing production, trade and use of manufactured goods – electronics, clothing, cars, etc. – 
account for most of the flows of chemicals in today’s society, and thereby increase the exposure to them 
of both people and the environment (ASEF, 2006). 
 

Figure 10.3.2.2. Production volumes of industrial chemicals relative to GDP for EU Member States 
1995–2005 
 

Figure 10.3.2.3. Production of toxic chemicals in the EU. Source: Eurostat, 2006 derived from 
production statistics 
 
Industrial releases 
 
Public information about industrial emissions in the EU has been available via the European Pollutant 
Emission Register (EPER) since 2004. This is the first register of industrial emissions into air and water, 
and gives access to information on annual emissions from about 12 000 industrial facilities in the EU25 
and Norway (http://www.eper.ec.europa.eu). The EPER review report 2004 reveals that about two-thirds 
of the 50 air and water industrial pollutants have been decreasing. These include nitrogen pollutants 
released into water bodies (-14.5%), the various types of phosphorus (-12%) and the emission of 
dioxins/furans (-22.5%) into the atmosphere. An upward trend can be observed in emissions of certain 
pollutants e.g. carbon dioxide.  
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Industrial accidents typically cause acute damage in terms of fatalities, injuries, environmental pollution 
but also economic losses. Chemical spills can occur as consequences of accidents not only related to the 
chemical industry but also due to hazardous substances used in downstream industries. Mining is one of 
the sectors in which major accidents have happened in the past, often associated to the release of high 
amounts of toxic substances into the environment. (EEA 2003 -Kiev report) Mining is also one of the 
major economic activities in SEE and the EECAA region, where fuels and mining accounted for 53.5% of 
all exports in 2004. 
 
Table 10.3.2.1. Some industrial accidents in Europe   
 
The absolute number of major “Seveso II accidents” (see below) reported for the period 2000 – 2005, 
varies between 20 and 30 per year (EU15) and shows no clear trend. According to a recent progress 
report from the European commission, EU countries have "further improved" their implementation and 
enforcement of the Seveso II directive on major accident hazards. There are however weaknesses in the 
current reporting arrangements. Intensified efforts to improve the situation are needed in the fields of 
external emergency plans (elaboration and testing) and provision of information to the public (European 
Commission, 2007).  
 
Globalisation has led to an ‘outsourcing’ of chemical production to rapidly developing regions, e.g. in Asia, 
also leading to the export of public health problems. 14 of the 16 European companies that belong to the 
world majors (CEFIC, 2003) – according to their companies’ web pages - have engagements in China, 
where a series of industrial accidents happened in 2005 and 2006. Chemical spills led to major releases 
of chemicals into the environment, trans-boundary pollution affecting the water supply of thousands of 
people in Russia and China. 
 
Diffused and unintentional releases 
 
There are increasing concerns about environmental and health effects of diffused chemical releases 
arising from consumer products (such as cleaning agents, personal care products, adhesives, paints, 
spray cans, paper, cloth, plastics, etc) and unintentional by-products from industrial or traffic related 
combustion. These include persistent organic pollutants (POPs) such as dioxins and polyaromatic 
hydrocarbons PAH. The United Kingdom Royal Commission on Environmental Pollution concluded that 
diffuse pollution from products is “more pervasive and more difficult to detect and correlate with adverse 
effects on the environment and human health” than that released accidentally during the production 
process (RCEP, 2003).  
 
One way of signaling the extent to which consumer products pose a risk to human health is through the 
EU rapid alert systems. These include the Rapid Alert Systems for Food and Feed products (RASFF) and 
the Community Rapid Information System (RAPEX) for non-food consumer products – cosmetics, clothes, 
toys, jewellery, etc. Through these two indices the system records the number of health risks reported 
for consumer products. 
 
Distant impacts of chemical pollution in the pan-European region 
 

Emerging substances and new concerns 

 
New uses, improved analytical methods and increased knowledge of hazardous properties have led to 
environmental concerns about chemicals that had not previously been regarded as problematic. Other 
compounds, such as heavy metals, polyaromatic hydrocarbons, dioxins and PCBs that have been 
regulated and monitored for a long time, continue, nonetheless, to pose problems because of their 
persistence; their use in new technologies including nanotechnology; newly identified exposure routes 
such as the case of acrylamide in food (EU, 2002; or other concerns, for example pesticide spraying 
leading to chemical exposure of people living nearby or passing fields (RCEP, 2005).  
 
Platinum group elements (PGEs) and perflourinated substances (PFS) are presented as examples because 
of their persistence and potential for long-range transport, whlile acrylamide is given as an example 
because of the history of its detection in food. Brominated flame retardant are discussed in the following 
section in context with human biomonitoring.  
 
Over the last decades, increasing concentrations of Platinum group elements have been found in different 
environmental matrices (WHO, 2000; LAI, 2002). The predominant anthropogenic source in Europe is the 
emission, mainly in the form of small particulates, from car catalysts using Pt/Rh or Pd/Rh. Pd/Rh 
catalysts that, due to costs, are being increasingly used by the automobile industry may contain up to a 
factor of four times more active metals than Pt/Rh catalysts (LAI 2002, IPCS 2002, Moldovan et al. 
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2002). Other relevant sources are dental alloys, electronics, anti-cancer drugs (Pt), catalysts in various 
industrial applications.  
 
Table 10.3.2.2. Platinum group elements in µg/kg of suspended particulate matter from the river Rhine 
and tributaries  
 
Table 10.3.2.2 shows levels of platinum group elements (in µg/kg) in suspended matter collected in 2002 
in the German state of North Rhine-Westfalia (NRW), in an area that can be regarded as a typical 
representative of a European industrialised and urbanised region. Water monitoring results between 2003 
and 2004 showed an average between 1 and 11 ng/l for Pt with high peaks up to 44 ng/l in most 
sampling stations in March 2004. These peaks were related to increased amounts of suspended matter 
due to flooding. 
Levels for Pd and Rh were mainly below the detection limit. Identified inputs such as direct discharges 
from industrial and communal waste water treatment plants, recycling, and (to a lesser extend) road-
runoff and discharge from dental clinics did not explain the total amount of PGEs found in surface waters. 
The authors postulate that indirect discharges as well as atmospheric deposition could be another 
relevant source. This hypothesis is supported by measurements in rain, fog and dust. (IWW, 2004)  
 
Platinum elements have been associated to aquatic toxicity and human health effects such as asthma, 
allergies, nausea, increased hair loss, increased spontaneous abortion, dermatitis and other serious 
health problems in humans (Ravindra et al, 2004). These effects are mainly attributed to the Pt and Pd 
compounds in their soluble form, especially to halogenated salts, while the metallic form is relatively inert 
(WHO, 2002; WHO, 2000). It is known from occupational settings that for soluble PT the critical levels for 

sensitisation can be as low as 0.05µg/m
3
 air for previously sensitised individuals (WHO, 2000). Sub-

populations at risk include people with known nickel allergy because of potential cross-reactions.  
 
The relevance of these hazards at low concentrations is still under debate. However the potential of 
platinum elements to accumulate in environmental matrices and biological material and the fact that the 
substances are found in remote areas such as Greenland ice and the Alps (Barbante et al, 1999) - 
indicating the potential for long-range transport- gives cause for concern.  
  
The EU Environment and Health Action Plan 2004-2010 identifies four priority groups of diseases or 
physiological disturbances. These are childhood respiratory disease and asthma, childhood cancer, 
neurodevelopmental disorders and endocrine disruption. The text below is focused on endocrine 
disrupting substances and neurodevelopment disorders (see also chapters on air pollution and physical 
stressors), and finally some bio-monitoring data on lead and POPs, including flame retardants.  
 
Table 10.3.2.3 below overviews some associations between chemicals and human diseases/disorders. 
The associations are of different degrees of certainty, and the public health impact is often very difficult 
to assess. 
 

Table 10.3.2.3 .  Major health impacts and some associations with environmental exposures to 
chemicals and other environmental stressors and lifestyle factors (many stressors, like air pollution, 
POPs, dioxins, pesticides and heavy metals, are under strict regulatory control ). 
 
 
Health impact Associations with some environmental exposures 
Infectious diseases water, air and food contamination  

climate change-related changes in pathogen life cycle 
 

Cancer air pollution (PM), mainly PM2.5  or less 
smoking and environmental tobacco smoke (ETS)  
some pesticides  
asbestos 
natural toxins (aflatoxin) 
polycyclic aromatic hydrocarbons, e.g. in diesel fumes 
some metals e.g. arsenic, cadmium, chromium 
radiation (incl. sunlight) 
radon 
dioxins 
 

Cardiovascular diseases air pollution (carbon monoxide, ozon, PM) 
smoking and ETS 
carbon monoxide 
lead 
noise 
inhalable particles 
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food, e.g. high cholesterol 
stress 
 

Respiratory diseases, including 
asthma 

smoking and ETS 
sulphur dioxide  
nitrogen dioxide 
inhalable particles (PM2.5 and PM10) 
ground-level ozone 
fungal spores 
dust mites 
pollen 
pet hair, skin and excreta 
damp 
 

Skin diseases UV radiation 
Some metals e.g. nickel 
pentachlorophenol 
dioxins 

Diabetes, obesity food, e.g. high fat 
poor exercise 

Reproductive dysfunctions polychlorinated biphenyls (PCBs) 
DDT 
cadmium 
phthalates 
endocrine disruptors 
pharmaceuticals 

Developmental (foetal and 
childhood) disorders 

lead 
mercury 
smoking and ETS 
cadmium 
some pesticides 
endocrine disruptors 

Nervous system disorders lead 
PCBs 
methyl mercury 
manganese 
some solvents 
organophosphates 

Immune response UVB radiation 
Some pesticides 

Increased chemical sensitivity multiple chemical exposures at low doses 
Source: European Environment Agency & Joint Research Centre  (2006).   
 
 
Due to the lack of good exposure data and patchy information from environmental health surveillance 
and epidemiology, the causal relationships for all of the actors is difficult to prove. The impacts are well 
proven for some stressors e.g. asbestos/cancer, or lead and mercury / neurotoxicity (including 
neurodevelopmental effects).  
For others such as endocrine disruptors no clear conclusions can be drawn regarding their effects on 
humans.  
 
However, many fundamental physiological functions are similar between animals and humans. Therefore, 
wild animals can serve as indicators of potential health effects of chemicals in human. Indeed, much of 
the information in Table 10.3.2.3. is based on observations from wild animals. Wildlife examples have 
shown that certain human groups can be at increased risk because of their preferential habit for fish 
consumption and other products from the aquatic environment. Marine mammalian top predators, such 
as seals, whales, dolphins and polar bears have high levels of POP residues in their bodies obtained 
through the food chain. A number of physiological effects have been observed in these animals including 
infertility, immunodeficiency and different types of tissue malformations. These effects have also been 
reported in humans when body burdens of POPs approach the levels present in wildlife. 
 
“Window of vulnerability” 

 
A complicating factor when assessing the impact of chemicals on human health is that human 
vulnerability differs over age. An increasing number of scientific studies indicate the role of exposure 
during early life stages for a later development of a disease in adult life. For example, Grandjean and 
Landringan (2006) conclude the flowing concerning neurodevelopment; “Exposure to chemicals during 
early foetal development can cause brain injury at doses much lower than those affecting adult brain 
function. Recognition of these risks has led to evidence-based programmes of prevention, such as 



 572

elimination of lead additives in petrol. Although these prevention campaigns are highly successful, most 
were initiated only after substantial delays. Another 200 chemicals are known to cause clinical neurotoxic 
effects in adults. Despite an absence of systematic testing, many additional chemicals have been shown 
to be neurotoxic in laboratory models. The toxic effects of such chemicals in the developing human brain 
are not known and they are not regulated to protect children. The two main impediments to prevention of 
neurodevelopmental deficits of chemical origin are the great gaps in testing chemicals for developmental 
neurotoxicity and the high level of proof required for regulation”.  
 
A similar reasoning could be applied to the development of cancer where several adult cancer forms can 
be traced back to environmental exposures early in life. Unfortunately, human data is scarce and we have 
to rely on animal data. A meta-analysis of animal data identified more than 50 chemicals causing cancer 
in adult life after perinatal exposure (Barton et al, 2005; EHP, 2006). It is concluded that exposure to 
chemicals with a mutagenic mode of action during early life increases the susceptibility for developing 
tumours in later life. Endocrine disrupters represent a case when mutagenesis is not involved. Early life 
exposure to substances with estrogenic and androgenic activity have been indicated in certain, hormone 
dependent, cancer forms such as breast cancer in women and testicular- and prostate cancer in men. 
Testicular cancer is increasing in the European population. The cancer appears in young men aged 20-40, 
but the cancer process probably already starts during the foetal period or the early years of life, as 
indicated in an epidemiological study based on men from Sweden and Finland hinting that environmental 
exposures early in life, probably via the mother, are likely to be major determinants of this disease 
(Ekbom et al, 2003).  
 
Endocrine Disruptors 

 
Endocrine disruptors are substances that potentially interfere with hormone-dependent functions in the 
body such as embryonic development, production of sperm, control of the menstrual cycle, the onset of 
puberty, thyroid function and cancers in hormone-dependent tissues. Worldwide, a decline in semen 
quality has been observed over the past 50 years but no clear connection to endocrine disrupters has 
been established. Breast and testicular cancers are increasing in Europe but the connection to endocrine 
disrupters is weak, at least on the basis of current knowledge. Intensive research on this topic is under 
way. It must be concluded that environmental endocrine disruption in humans is at present far more a 
matter of speculation than a demonstrated fact. Much of the basis for concern derives from strong 
evidence of endocrine disruption in wildlife (EEA, 2005).  

 
Tin organic compounds as one of the best known and documented examples for substances causing 
endocrine disruption in aquatic organisms (imposex in snails) do also have adverse effects on 
mammalians at low concentrations. The most sensitive parameter regarding human toxicity is the 
adverse effect on the immune system; the TDI (tolerable daily intake) for tributyltin oxide is as low as 
0.00025 mg/kg bodyweight per day. The main exposure route for humans is food (especially seafood); 
additional low exposures may come from consumer products e.g. textiles (BgVV 2000, WHO 1990).  

 
Carcinogens 
 
A number of chemicals are potentially carcinogenic. They are strictly controlled under the current 
legislation for preventing human exposure. However, they may reach the environment via diffused 
sources e.g. in accidental cases, as contamination in products or from natural sources. Arsenic in drinking 
water and cadmium from diffused sources are environmental contaminants of special concern, because of 
increasing environmental exposure and of their suspected carcinogenicity. 

 
Neurotoxicants 
 
Mercury at concentrations that are sometimes observed in the environment is well known to have 
neurodevelopmental effects, for example attention problems, reduced learning ability, and slightly 
reduced IQ in children. Measures are now being taken globally to reduce, inter alia, prenatal mercury 
exposure and to ensure that tolerable daily intakes for pregnant women are not exceeded. Important 
policy work on mercury has been performed in the EU Mercury strategy (European Commission, 2005), 
and UNEPs Global Mercury Assessment since 2004 (UNEP, 2004).  
Lead is an established neurodevelopmental toxicant for humans. Recent studies on the effects of lead in 
humans suggest that a ‘safe’ exposure level currently cannot be established. More data on lead exposure 
of European citizens are necessary and are currently being collected. A ban on leaded petrol has been 
very successful in lowering blood lead levels in children and adults, which clearly indicates a reduced 
exposure. 
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Biomonitoring 

 
Every European citizen has man-made chemicals in his or her body. Bio-monitoring of different 
populations clearly shows an increased body burden of some persistent and bio-accumulative substances, 
but concentrations of other substances are decreasing. Breast milk is a good indicator of human exposure 
to persistent chemicals in the normal life situation and breast milk is regularly used as an indicator of 
exposure. The bio-monitoring of different populations clearly shows an increased body burden of some 
persistent and bio-accumulative substances, although concentrations of other substances are decreasing. 
As an example, the study summarized in Figure 10.3.2.4 shows decreasing levels of DDT, PCB and HCB, 
but increasing levels of brominated flame retardants (PBDE).  
  
Figure 10.3.2.4. Persistent Organic Pollutants levels in human milk, Sweden, 1972–1997  
 
The most systematic information on human POPs is based on three rounds of breast milk analysis studies 
of dioxins coordinated by the WHO. The first round in 1987/8 included 12 European countries and 
indicated major differences between countries from lipid-based concentrations (TEq) of ca. 10 pg/g in 
Hungary to ca. 40 pg/g in the Netherlands. The decrease of concentrations was in the order of 5% or 
more per year, higher in countries with the highest initial concentrations. More countries joined the 
second and third rounds, and the results of the fourth round are pending. The present concentrations are 
about 10 pg/g (range of 5-20) in most countries. There are longer series of measurements from some 
countries, e.g. Sweden. These show that the decrease started already in late 1970s: the concentrations 
were then about five times higher than the present levels. 
 
There are much less systematic data on other POPs. Swedish long-term analyses on breast milk indicate 
a decrease of 90% in DDT and its metabolite p,p’-DDE, and lesser decreases in total PCBs, HCB and 
polychlorinated naphthalenes (PCN) (figure 10.3.2.4; note different units for different compounds). As 
there are no coordinated analyses, data from different countries are difficult to compare. However, all 
organochlorine pesticide levels in Europe are very low. There have been recent increases in 
polybrominated diphenylethers (PBDEs) and perfluorinated compounds. Polybrominated diphenylethers 
now seem to be decreasing due to ban of penta- and octa-derivatives taken up by biota and humans (not 
yet seen in the graph). (WHO, 2007) 
 
A German study, conducted between 2001 and 2004, found medium concentrations of for S-PBDE of 2.49 
ng/g fat which is comparable to the levels reported from Sweden and Finland. The trend reversal 
however could not be confirmed as the analysis methods were not comparable. Concentrations in human 
breast milk reported from Italy, Belgium, Norway or the Netherlands for the same period are in the same 
order of magnitude though slightly higher, while concentration in samples from the UK and the Faroe 
islands where higher by factor 2-3. (Kalanzki, 2003; Fangstrom, 2004). It is assumed that this difference 
is due to obligatory treatment of furniture in the UK with flame retardants and the higher consumption of 
fish and seal in the Faroes (Vieth et al, 2005).  

 
 
10.3.2.4. Control tools and policies 
 
The past few years have seen the adoption and implementation of important agreements and legislation, 
both in Europe and globally, that address the safer handling and management of chemicals to protect 
both human health and the environment.  
 
Emissions of hazardous chemicals from industrial installations and agricultural activities are regulated in 
the EU by the Integrated Pollution Prevention and Control (IPPC) Directive (European Commission, 1996), 
through the application of an integrated approach, the best available techniques, flexibility and public 
participation. Details of industrial emissions have to be reported to the European Pollutant Emission 
Register (EPER) and made publicly available on a website hosted by the EEA. 
 
The Seveso II Directive, adopted in 1996 replaced the original Seveso Directive of 1982, developed 
following the accidental dioxin release in Seveso in 1976. The Seveso II Directive was broader in scope 
and introduced new requirements for safety management systems, emergency and land-use planning, 
and reinforced the provisions on inspections by Member States to prevent risks to the environment and 
human health from industrial chemical accidents. In 2003, in the light of serious industrial accidents, the 
Directive was extended to cover risks arising from storage and processing activities in mining – the case 
of cyanide spill in Baia Mare, 2000; from pyrotechnic and explosive substances – the case of Enschede 
fireworks accident, 2001; and from the storage of ammonium nitrate and ammonium nitrate based 
fertilisers – the case of the explosion in a fertiliser plant in Toulouse, 2001 (EC, 2003). The Member 
States were to comply with the extended Directive by mid-2005. 
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The current chemicals legislation on the Registration, Evaluation and Authorisation of Chemicals (REACH) 
entered into force on 1 June 2007, after many years of debate and negotiation. REACH is seen as the 
European contribution to SAICM. Its key elements are: equal requirements for new and existing 
substances; shifting the burden of proof from competent authorities to manufacturers and importers; 
involvement of downstream users; and better risk communication via chemical safety reports.  
 
In addition, countries across pan-Europe have developed or are in the process of developing national 
implementation plans for global policies, such as the Globally harmonised system for classification and 
labelling (UNECE, 2003), the Strategic Approach to International Chemicals Management (UNEP, 2006), 
the Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals 
(UNEP and FAO, 1998), the Stockholm Convention on Persistent Organic Pollutants (UNEP, 2001), and 
the Basel Convention on the Control of Trans-boundary Movements of Hazardous Wastes and their 
Disposal (UNEP, 1992). However, not all countries have ratified the relevant international conventions.  
 
The Strategic Approach towards International Chemicals Management (SAICM) was adopted by the 
International Conference on Chemicals Management (ICCM) in Dubai on 6 February 2006. SAICM was 
developed by a multi-stakeholder Preparatory Committee, co-convened by UNEP, the Intergovernmental 
Forum on Chemical Safety and the Inter-Organization Programme for the Sound Management of 
Chemicals. It provides a policy framework to support the achievement of the goal, agreed at the 2002 
Johannesburg World Summit on Sustainable Development (WSSD), for ensuring that by 2020, chemicals 
are produced and used in ways that minimize significant adverse impacts on the environment and human 
health.  
 
The Globally Harmonised System (GHS) for classifying and labelling hazardous substances, with a target 
date of 2008, agreed at WSSD, aims at ensuring that information on physical hazards and toxicity will be 
available in order to enhance the protection of human health and the environment during the handling, 
transport and use of chemicals. 

 
 
10.3.2.5. Future developments 
 
The widespread use of chemical substances without or despite knowledge about their hazards has created 
several well known problems which in case of persistent substances, substances used in long-life articles, 
or delayed effects will stay with us for a long time, even after the production of such substances has been 
phased out. 
There is still a lack of data on inherent properties (hazards) as well as on combined exposure from 
different media, sources of releases and associated risks. Environmental surveillance and epidemiology 
have to be improved in order to give a better assessment than the present patchy human health picture 
– and also include the European human health fingerprint in developing countries - and the links to 
health determinants.  
 
The safe management of chemicals requires the co-operation of many stakeholders in different sectors 
and a range of different tools (for an overview of the status of ratification and implementation of 
international conventions see Annex 1). Producers and manufacturers have special responsibilities to 
which they can respond not only by fulfilling their legal obligations but also by applying the principles of 
Green Chemistry, (Global) Responsible Care, and (Global) Product stewardship. But legislation on 
chemicals and legislative tools that ensure environmental quality or health protection from hazardous 
chemicals are often developed and executed by different authorities, which leaves gaps and results that 
need to improve interlinkages and co-operation between these authorities.  
 
An integrated approach to sound chemicals management would contain the following elements:  

• the substitution principle, to ensure that hazardous chemicals, products and processes are 
replaced by safe alternatives;  

• the ‘polluter pays’ principle and economic responsibility for damage and negative impacts on the 
environment and human health, including corporate liability and compensation;  

• the precautionary principle.  
 
The focus on integration and wider involvement has been strengthened and now needs to be put into 
practice: IPPC provides an integrated approach for protecting all environmental media and disseminating 
better technologies. SAICM encourages countries to set up inter-ministerial or inter-institutional 
arrangements for chemical management, while REACH will actively involve both downstream users and 
producers for reducing chemical hazards.  
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These new frameworks for a sustainable management of chemicals will contribute to reaching the UNCED 
goals.  
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10.3.3. Biological agents 
 
 
Acronyms 

 
ECDC  European Centre for Diseases Control 
MRSA  Methicillin-Resistant Staphylococcus Aureus 
HIB  Haemophilus influenzae type b 
vCJD  Variant Creutzfeldt-Jakob disease 
 
 

 
10.3.3.1. Introduction 
 
Biological hazards include viruses, bacteria and fungi and more recently discovered agents such as 
prions; often, they are ubiquitous and can all pose serious risks to public health, particularly in 
combination with the growing impact of antimicrobial resistance. Biological stressors are responsible for 
the occurrence of a variety of communicable diseases. Of the 49 diseases under surveillance by the 
European Centre for Diseases Control (ECDC), 21 have incidence levels that are in double or triple digits 
per million population with half of these 21 also having rising (or steady) trends. The fact that three of 
the six communicable diseases with the highest incidence in the EU belong to this group, and include the 
two diseases with the highest crude incidence rates in the EU (Chlamydia infection and 
Campylobacteriosis) which could in part be due to improved surveillance represents a great concern. In 
22 diseases, the age groups most affected were under 24 years of age, indicating that more action is 
needed to protect the health of our future generations. Of the main disease groups, the ‘Zoonoses’ and 
‘Serious imported disease’ groups had the lowest incidence rates and also show decreasing trends 
(except for avian influenza and malaria). Every year approximately three million people in the European 
Union catch a healthcare-associated infection and approximately 50 000 of these people die as a 
consequence. The most important communicable disease threat in Europe is posed by the increasing 
number of micro-organisms strains that have become resistant to antibiotics.  
 
 
 
10.3.3.2. Data sources 
 
See Chapter 6. 
 
 
10.3.3.3. Data presentation and analysis 
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Antimicrobial resistance (AMR) 
 
The bacterium that has received prime attention is methicillin-resistant Staphylococcus aureus 
(MRSA). A larger and larger proportion of all invasive S. aureus infections is caused by MRSA. Evidence 
from the countries participating in the EU-funded EARSS surveillance program, including countries with 
high, medium and low baseline figures, shows that a general increase in MRSA is occurring throughout 
Europe (Figure 10.3.3.1). However, two countries (Slovenia and France) have succeeded at significantly 
reducing the proportion of MRSA, thus demonstrating that this MRSA pandemic may not be irreversible. 
 
Figure 10.3.3.1. Proportion of MRSA isolates in 2005 in Countries participating to EARSS project 

  
 
 
For most other bacteria under EU surveillance the overall trend is also very worrying, with AMR is a 
particular concern when it comes to the global killer diseases TB, malaria, HIV and pneumococcal 
infections. Resistance has also evolved against viral (e.g. HIV, influenza), parasitic (malaria) and fungal 
infections, making AMR the most serious of all threats associated with communicable disease. 
 
Viruses 
 
Viruses are among the most dangerous biological agents for human health. Seasonal influenza is an 
acute viral disease of the respiratory tract, caused by influenza virus A and B; each year there are 
epidemics during the winter season, although sporadic cases do occur throughout the year; seasonal 
influenza poses a considerable public health threat. SARS is a viral respiratory illness with a high fatality 
rate, caused by a corona virus, the SARS-associated corona virus (SARS-CoV); the main way that SARS 
seems to spread is by close person-to-person contact, through respiratory droplets produced when an 
infected person coughs or sneezes. Human immunodeficiency virus (HIV) is a retrovirus, which attacks 
the immune system and may lead to severe illness following a long incubation period. The end-stage of 
the infection, acquired immunodeficiency syndrome (AIDS), results from the destruction of the immune 
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system. Measles is an acute illness causes by morbillivirus. Mumps is caused by the mumps virus. Rubella 
is a mild febrile rash illness affecting both adults and children. The most serious consequence of rubella 
results from infection during the first trimester of pregnancy, when rubella infection can cause 
miscarriage, foetal death or severe birth defects. Polio is caused by poliovirus, which infects the 
gastrointestinal tract and spreads to regional lymph nodes, but can also spread to the central nervous 
system. In recent years, a new strain of avian influenza (A/H5N1) has spread globally among birds, and 
also occasionally infected humans. The threat of avian influenza and its potential for starting a human 
influenza pandemic is a main concern. Hepatitis A is declining in Europe, but this also means that more 
and more people remain susceptible to this virus and smaller outbreaks are still seen in several countries. 
An effective vaccine is available but it is recommended mostly for travellers. Norovirus and rotavirus 
infections are not reportable in the EU, but are both important causes of gastroenteritis all over the 
Union. It may be that outbreaks caused by norovirus in confined places, such as schools, hospitals and 
cruise ships are on the increase, but it should be noted that methods for laboratory diagnosis have really 
been available only in the last decade. 

 
Bacteria 
 
Bacteria may also have very dangerous biological stressors. Tubercolosis is a bacterial disease, which 
affects the lungs as well as many other organs; it is most commonly acquired via inhalation of bacteria 
belonging to the Mycobacterium tuberculosis complex in droplets produced by another person with 
pulmonary disease, and less frequently through ingestion of contaminated milk or through laboratory 
contamination. Legionnaires’ disease is a respiratory disease caused by the bacteria Legionella 
pneumophila, which can give severe pneumonia with high case fatality rates, especially among elderly 
and immuno-compromised individuals. Streptococcus pneumoniae (pneumococcus) mainly affects the 
youngest and oldest individuals, and is the main cause of bacterial respiratory tract infections in all age 
groups. Invasive meningococcal disease, caused by the bacterium Neisseria meningitides 
(meningococcus), is most common in young children, with a secondary peak in disease incidence among 
teenagers. Haemophilus influenzae type b (Hib) is a respiratory tract bacterium, capable of causing 
meningitis and other severe systemic infections in young children. Pertussis is an acute bacterial infection 
of the respiratory tract caused by the Bordetella pertussis bacterium. The disease is characterised by an 
irritating cough that may last up to two months or even longer. Diphtheria is an acute disease with 
inflammation of the mucosal surfaces of the upper respiratory tract caused by a toxin from the 
Corynebacterium diphtheriae bacterium. Tetanus is induced by an exotoxin of the Clostridium tetani 
bacterium. Two important food-born or water-borne infections, salmonellosis (including typhi and 
paratyphi) and shigellosis, seems to be on a declining trend in the EU. Campylobacter is the most 
commonly diagnosed food-borne bacteria in the EU, and may be slightly increasing over time, while 
Cryptosporidium has caused waterborne outbreaks in several Member States. Although the majority of 
the symptomatic Campylobacter and Salmonella infections do not require any drug treatment, invasive 
infections do occur. Zoonoses are diseases or infections, which are transmissible from animals to 
humans. The infection can be acquired directly from animals or through the ingestion of contaminated 
foodstuff. In humans, the gravity of these diseases can vary from mild symptoms to life threatening 
conditions. The importance of a zoonosis as a human disease depends on several factors, such as the 
severity of the disease, the case fatality and number of cases (incidence) in the population. 
 
Parasites 

 
Parasites are other well known biological stressors. Toxoplasmosis is caused by the protozoan parasite 
Toxoplasma gondii. The infection is asymptomatic in most humans, but can be life-threatening in 
immuno-compromised individuals. Giardiasis is a parasitic infection caused by Giardia intestinalis, causing 
both acute and chronic diarrhoea. Infants and children are at particular risk. Cryptosporidiosis is a 
parasitic disease caused by Cryptosporidium, infecting many species of large and small animals. The 
parasite can cause profuse and watery diarrhoea; humans can be infected from other people or from the 
environment. Echinococcosis is a zoonotic parasitic disease, caused by the larval stage of the tapeworm 
Echinococcus. Humans are infected through close contact with infected animals (sheep, cattle, goats, 
horses, pigs) or through ingestion of undercooked infected food. Trichinellosis is a zoonotic disease 
caused by Trichinella. The first symptoms are diarrhoea and abdominal cramps, but following larval 
invasion to the muscles, muscular pain and fever become characteristic symptoms.  
 
Prions 
 
Variant Creutzfeldt-Jakob disease (vCJD) is a novel form of human spongiform encephalopathy (prion 
disease). The clinical picture is characterised by psychiatric symptoms followed by progressive 
neurological deterioration. The disease is fatal, with a mean survival of about 14 months. The main 
suspected route of transmission is through past consumption of infected beef products, although recently 
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human-to-human transmission has been described through blood transfusion. Preventive measures 
include ensuring that the BSE prions, mainly localized in the brain and other parts of the nervous system 
of infected cattle, do not enter the human or animal food chains, and that blood or tissue for transplants 
from potentially infected persons are not used in medical care. 
BSE prion was found to be highly resistant to thermal inactivation and to digestion in the gastro-enteric 
tract.  
 
Impact on health of specific biological hazards 
 
For some diseases there has been a significant reduction in the incidence and number of cases through 
concerted prevention and control action by Member States (even though levels remain high in specific 
population segments and risk groups) (table 10.3.3.1). 
 
Table 10.3.3.1. Summary of general trends (1995–2005), main age groups affected (2005), and major 
threats detected (2005) for diseases reported on EU-level 
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10.3.4. Climatic changes and extreme weather 

conditions 
 
 
Acronyms 
 
CCAHSh  Climate Change Adaptation Strategies for Human Health 
CCAHSh  Climate change adaptation strategies for human health 
CCS  Carbon Capture and Geological Storage 
CRED  WHO Collaborating Centre for Research on the Epidemiology  
ECCP  European Climate Change Programme 
EM-DAT  Emergency Events Data Base 
EU ETS  EU emissions trading scheme  
EU ETS  EU emissions trading scheme 
GHG  Greenhouse Gas of Disasters 
Ppmv CO2 eq  Parts Per Million Volume CO2 Equivalent 

 
 
10.3.4.1. Introduction 
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Floods, extreme temperature, droughts and wildfires cause thousands of deaths and billions of euro of 
economic loss each year in the WHO European Region. Between 1990 and 2006, the Emergency Events 
Data Base (EM-DAT, http://www.emdat.be), a global disaster database managed by the Centre for 
Research on the Epidemiology of Disasters – a WHO collaborating centre – recorded 323 events, causing 
76.250 deaths in the 25 European Union countries(26), affecting over 12 million people, with an 
estimated economic damage of more than 78.000 Million Euro. This chapter presents first of all an 
information source and then provides an overview on different extreme events and the impacts these 
have (Table 10.3.4.1). Finally, it highlights the need to develop more effective control and policy tools.  
 
Table 10.3.4.1. Global trends in extreme weather events  
 
 
Phenomenon and trend Projections 

for the  
21st century 

Benefits or risks to human health  

Over most land areas, warmer and fewer 
cold days and nights, warmer and more 
frequent hot days and nights  

Virtually 
certain 

Reduced mortality from decreased cold 
exposure 

Increase in frequency of warm 
spells/heat-waves over most land areas 

Very likely Increased risk of heat-related mortality, 
especially for the elderly, chronically ill, very 
young and socially isolated 

Increase in frequency of heavy 
precipitation events over most areas 

Very likely Increased risk of deaths, injuries, infectious, 
respiratory and skin diseases, and mental 
health problems 

Increase in drought areas  Likely  Increased risk of food and water shortages, 
malnutrition and water- and foodborne 
diseases 

Increased incidence of extreme high sea 
levels (excluding tsunamis) 

Likely Increased risk of deaths and injuries from 
drowning and of negative migration-related 
health effects 

Source: adapted from Climate change 2007 (IPCC, 2007a). 
 
 
 
10.3.4.2. Data sources 
 
 
In response to the need for better data on disaster occurrence, a number of databases have been 
established around the world, with different criteria, formats and purpose. These databases, while 
individually useful, have been generally limited in scope and have not been compatible with other existing 
databases. Inconsistencies, data gaps and ambiguity of terminology make comparisons and use of the 
different data sets difficult. This had let to a fair amount of confusion in the perception and evaluation of 
a disaster situation and poses a severe obstacle for planning and fund raising. 
 
Since 1988 the WHO Collaborating Centre for Research on the Epidemiology of Disasters (CRED) operates 
an Emergency Events Database (EM-DAT). EM-DAT was created with the support of the WHO and the 
Belgian Government with the main objective to serve the purposes of humanitarian action at national and 
international levels. It is an initiative aimed to rationalise decision making for disaster preparedness, as 
well as providing an objective base for vulnerability assessment and priority setting. For example, it 
allows on to decide whether floods in a given country are more significant in terms of its human impact 
than earthquakes or whether a country is more vulnerable than another for computing resources is. EM-
DAT contains core data on the occurrence and effects of over 12.800 mass disasters in the world from 
1900 to present. The database is compiled from various sources, including UN agencies, non-
governmental organisations, insurance companies, research institutes and press agencies.  
 
Establishing a central database on all disaster events occurring in the world is an effort, which requires 
first of all, the data items to be included in the register. To be workable, these definitions have to be kept 
simple and concrete to allow easy collection of these data by field assessment teams. Standard 
procedures for the collection and reporting of these data also have to be worked out between all 
participants to this effort. In order to remain a manageable enterprise, the scope of this central database 
has to be limited only to essential data and agency specific information may be maintained as 
supplement to this core database. For a disaster to be entered into the database at least one of the 
following criteria must be fulfilled: 10 or more people reported killed, 100 people reported affected, 
declaration of a state of emergency or call for international assistance (EM-DAT, 2007).   



 582

 
 
 
10.3.4.3. Data description and analysis  

 
Climatic changes 
 
There is growing evidence that climate change and variability is now affecting health. Heat-waves and 
cold-waves, floods, droughts, fires and intense rainfall: in recent years, European countries have been 
experiencing increases in the severity and frequency of extreme weather events. These events are 
putting many people at risk. Children, the elderly and the poor are the most vulnerable. 
 
European Ministers acknowledged already in 1999 at the Third WHO Ministerial Conference on 
Environment and Health the relationship between human-induced changes in the global environment and 
a range of severe health risk which are threatening economic development as well as social and political 
stability. 
 
The Intergovernmental Panel on Climate Change has provided evidence that most of the changes 
observed today result from rising greenhouse gases emissions over the last 50 years. However, the 
effects of measures that countries have begun to put into place will take a long time to appear. This 
stresses the need for immediate action. Identifying potential risks early enough and responding in a 
timely fashion will protect the public health. 
 
Climate change is becoming a reality with increases in surface temperature, sea level and heat waves, 
and with a shrinkage of the Arctic sea ice (Solomon, 2007; ICC, 2007a). In Europe, climate change has 
caused an increase in the frequency and intensity of heat-waves – which alone in summer 2003 killed 
more than 50000 people (Menne, 2005; Menne & Ebi, 2006). The 2005 European Commission’s 
Communication "Winning the Battle against Global Climate Change" outlined the challenges ahead for 
tackling global climate change. The European Council and Parliament have both confirmed the objective 
to limit average global temperature increase to a maximum of 2°C compared to pre-industrial levels. The 
European Council expressed the need to further explore strategies that can deliver the necessary 
emission reductions and requested the European Commission to deepen its analysis. A new 
Communication is being prepared to respond to this request (European Commission, 2007). 
 
The EU is projected to reach its Kyoto targets. Projections of existing policies for the EU15, show that 
greenhouse gas (GHG) emissions will only be 0.6% below base-year levels in 2010, well above the 
collective reduction target of 8% for 2008-2012. Additional measures can reduce the gap by more than 
half and the Kyoto mechanisms and the removal through sinks will deliver the remaining effort. This 
underlines the importance of the implementation of all existing and additional measures. A second phase 
of the European Climate Change Programme (ECCP) started in October 2005. The European Commission 
has since come forward with a proposal to include aviation in the EU emissions trading scheme (EU ETS) 
and will put forward a communication on emissions from cars, a proposal on carbon capture and 
geological storage (CCS) and a Green Paper on adaptation during 2007. The review of the EU-ETS has 
started and the 7th Framework Programme for research (2007-2013) increased the budget for 
environment, energy and transport to around € 8 bn. 
 
New research confirms that the climate is actually changing and there are indications that these changes 
have accelerated. The 10 warmest years on record occurred after 1990. Today's atmospheric methane 
and CO2 levels are unmatched during the last 650000 years. Acceleration in sea-level rise has been 
observed. A large share of the ecosystem services will be adversely impacted such as reduced glacier 
cover and increased ocean acidification, with potentially dramatic impacts on the environment. 
Uncertainty about the impacts of climate change is reduced. Critical temperature levels that risk to 
trigger large scale disruptions are well within the range of projections for this century, confirming the 
need to limit temperature increase to 2°C. Recent studies point to an increasing risk of exceeding the 2°C 
objective with GHG concentrations levels beyond 450 parts per million volume CO2 equivalent (ppmv 
CO2 eq.). 
 
The climate change adaptation strategies for human health (CCAHSh), funded by the EC-DG Research 
and concluded in 2005, investigated the epidemiology of several climate-related diseases, providing 
advice on how health systems could be prepared to deal with them. EUROHeat, funded by the EC-DG 
SANCO and currently underway, aims at producing guidelines on heat-related disease and advice on how 
to improve public health responses to heat-waves. EUROHeath pays special attention to the ageing 
population, children and workers who are particularly exposed or vulnerable to heat. 
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Scientific methodologies and data gaps still do not allow for a complete analysis of the costs of inaction. 
The on-going PESETA study, coordinated by the Joint Research Centre will fill some of the knowledge 
gaps for the EU. Preliminary results indicate that grain crop productivity is projected to decrease in 
Southern Europe and increase in Northern Europe. Health effects include increased summer heat related 
mortality and morbidity (illness). The reverse is the case for winter. Preliminary results indicate that 
without acclimatisation the increase in heat related deaths by the end of the century could be larger than 
the reduction in cold related deaths. Damages due to sea-level rise in the EU are very significant if no 
adaptation occurs. Adaptation reduces costs in the medium term up to 50% and in the long run by more 
than 70%. The results show the benefits of timely adaptation using measures like dike construction and 
beach nourishment. However, costs will remain considerable. Extreme weather events such as major 
floods are projected to increase. Preliminary results for two river catchments draw consistent conclusions. 
Estimated total damages of a 100-year flood are projected to increase with up to 40% for the Upper 
Danube and up to 14% for the Meuse catchment. Preliminary results also indicate that the zone with 
excellent conditions for beach tourism currently located around the Mediterranean, will shift towards the 
North, but conditions in spring and autumn in the Mediterranean will improve. The extent of the impacts 
will depend on the level of adaptation by tourists to these changes in weather conditions.  
 
Climate actions to reduce emissions and reverse deforestation, once agreed upon and implemented, 
would also have substantial benefits on other policy domains such as air quality, energy security, 
employment and soil fertility. 
 
Extreme weather events 
 
Table 10.3.4.2 gives an overview of events recorded in European Union countries. Extreme temperature 
events, specifically the heat-waves affecting Western Europe, accounted for most of the deaths, whereas 
floods, although much more frequent, caused relatively fewer deaths. The following sections give more 
details on specific events: on extreme temperature events as the event having caused most deaths, on 
flooding and storms as the most frequent events and on droughts as the extreme event having affected 
most people. 
 
Table 10.3.4.2. Deaths and damage from extreme weather events in 25 European Union countries, 
1990–2006 
 
Only accidents with 10 or more killed and/or 100 or more affected are included in the figure. Accidents 
include the following categories:  
1) industrial accidents: technological accidents of an industrial nature or involving industrial buildings 
(such as factories), including chemical spills or leaks, explosions, radiation and gas leaks, poisoning, fires 
and other technological accidents involving industrial sites; 
2) transport accidents: technological transport accidents involving mechanized modes of transport, 
including accidents involving aeroplanes, helicopters, airships and balloons, accidents involving sailing 
boats, ferries, cruise ships, other boats, accidents involving trains and accidents involving motor vehicles 
on roads and tracks; and 
3) miscellaneous accidents: technological accidents of a non-industrial or transport nature, including 
explosions, collapses, fires and other miscellaneous accidents involving domestic/non-industrial sites. 

 
Extreme temperatures and health 
 
Extreme temperatures are periods of very low (cold spells) or high (heatwaves) temperatures. Heatwaves 
are associated to significant short-term increases in mortality. High temperatures contribute to about 1-
2% of annual mortality in older age groups in Europe , although large uncertainty remains in quantifying 
this burden in terms of lost years of life. The sensitivity of a population to extreme temperature changes 
over decadal time-scales . A main reference point is the unexpected heat-wave that hit parts of Europe in 
2003, resulting in an unprecedented death toll of more than 70 000 excess deaths. For populations in the 
EU, mortality has been estimated to increase 1–4% for each degree increase of temperature above a cut-
off point. During heat-waves, deaths increase from a range of causes.  
 
Other harmful exposures were also caused or exacerbated by extreme weather, e.g. outdoor air 
pollutants (tropospheric ozone and particulate matter) and pollution from forest fires. Further to the 
severe health impacts, the heatwave caused also economic damages. France and Italy claimed 4 400 
Million US $ damage each, Germany 1650 Million US $ and Spain 880 Million US $ economic damage.   
 
Some crucial lessons have been learned from the 2003 experience about who was affected and what 
were the risk factors. These risk factors should help Member States in the European Region to adopt 
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measures to prevent similar health effects in the future and mitigate the effects of high-temperature. 
Risk factors refer to age, specific causes of death and pre-existing illness as well as to medication and the 
place of residence. 
 
For example, people older than 70 years of age were affected most severely. Given the ageing 
populations in many European countries, this is of particular concern. In France, deaths among people 
aged 75 or more increased by 70%, in United Kingdom by 22% (with a 59% excess in the London area), 
in Portugal by 47% and in Italy by 21%, amounting to 92% of all deaths. Females were particularly 
affected. In France, female mortality was 15–20% higher in all age groups, in Italy 32–33% and in 
Portugal more than twice . Elderly people are most at risk because ageing impairs the body’s 
physiological capacity to regulate its own temperature (thermoregulation). Children, people with chronic 
diseases and those confined to bed, need particular care during extremely hot weather conditions. 
 
With regard to cause of death, the burden of heat-wave mortality falls across a wide range of causes. 
Heat stroke, although widely underreported, was fatal in 10–50% of all cases and may lead to nervous 
system disorders in 20–30% of people. Deaths have been further attributed to cardiovascular and 
respiratory diseases. People with chronic debilitating diseases are more at risk. These include 
cardiovascular diseases, respiratory insufficiency, mental and nervous system disorders, blood and 
metabolic or endocrine gland disorders, diabetes and malnutrition. In particular, people confined to bed 
need to be carefully followed up.  
 
Many types of medication can directly affect the central and peripheral mechanisms of thermoregulation 
and/or increase cardiac output and thereby heat elimination. Heat exposure can increase medication 
toxicity and/or decrease its efficacy. Health professionals need to give careful advice to people taking 
medication. Age-associated factors such as social isolation are very important, as are the often lower 
socioeconomic status of elderly people and the social and health care aspects of their lives. The highest 
excess mortality was registered among vulnerable, low-income people (+18% in Rome) and in groups 
with lower educational levels (+43% in Turin) . Nursing homes in Northern Italy and retirement homes in 
France reported a larger than expected excess death rate. 
 
Figure 10.3.4.1. The distribution of excess mortality during heatwave 2003 in 25 European Union 
countries 
 
Vulnerability in urban and rural areas is different; heat island effects in all large urban environments can 
account for a temperature increase of up to 4.6°C during summer in Athens or 8°C in London . The Urban 
heat island effect increases existing health risks in urban areas and excess mortality in France ranging 
from +4% in Lille to +142% in Paris suggests that heat gain by city buildings or traffic patterns may 
influence mortality . Exceptionally, mortality cases were reported more in rural villages than in provincial 
capitals in Spain . The position and location of buildings, indoor temperature, exposure to a high 
concentration of ozone and particulate matter and heat-waves with higher intensity and duration 
increased the risk of dying during a heat wave. 
 
The opposite extreme event to heat waves are cold-spells. Cold-related mortality in European populations 
has declined since the 1950s . Cold days, cold nights and frost days have become rarer, but explain only 
a small part of this reduction in winter mortality; as improved home heating, better general health and 
improved prevention and treatment of winter infections have played a more significant role . In general, 
population sensitivity to cold weather is greater in temperate countries with mild winters, as populations 
are less well-adapted to cold . However, cold spells continue to be a problem in Northern latitudes, where 
very low temperatures can be reached in a few hours and extend over long periods. Accidental cold 
exposure occurs mainly outdoors, among socially deprived people (alcoholics, the homeless), workers, 
and the elderly in temperate and cold climates . Living in cold environments in polar regions is associated 
with a range of chronic conditions in the non-indigenous population as well as with acute risk from 
frostbite and hypothermia . In countries with populations well adapted to cold conditions, cold-waves can 
still cause substantial increases in mortality if electricity or heating systems fail. 
 
Floods and storms 
 
Flooding is the most frequent natural disaster in European Union countries, with important effects on 
human health (Figure 10.3.4.2). The total economic damage in the past sixteen years amounts to 51 861 
Million US $ from floods and 16 598 Million US $ from storms. In the following, the emphasis is on 
flooding as the far more frequent event. Most studies divide the health aspects of floods into direct 
effects caused by the floodwaters (such as drowning or injuries) and indirect effects caused by other 
flood effects (such as waterborne, vector-borne and rodent-borne diseases), acute or chronic effects of 
exposure to chemical pollutants released into floodwaters or food shortage. Consequently, the health 
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impacts of flooding range from death and injuries (sprains/strains, lacerations, "other injuries" as well as 
abrasions and contusions) to water related and water-borne diseases and illness, vector-borne diseases, 
rodent-borne disease to serious mental health impacts as analysed by Ahern et al (xxxx).  
 
From the current published literature as reviewed by Ahern et al , we can deduce that major health 
effects of floods include traumatic injuries, waterborne and vector-borne diseases, rodent-borne diseases 
such as leptospirosis, snake bites (as snakes tend to seek shelter in houses to escape from flooding), 
sewage and waste contamination of the drinking-water supply, post-traumatic stress disorders and 
poisoning caused by toxic substances. Health effects are further aggravated by multiple stresses. 
Although there is little evidence about the role of extreme rainfall on waterborne disease outbreaks, 
extreme rainfall and runoff events may increase the total microbial loads in watercourses and in drinking-
water reservoirs . Notable outbreaks of cryptosporidiosis have been associated to heavy rainfall . Flooding 
may lead to the contamination of water systems with dangerous chemicals from storage, plants or 
pesticides. Published data and evidence are lacking on a clear cause–effect relationship between chemical 
contamination and the pattern of morbidity and mortality following flooding events . 
 
Figure 10.3.4.2. Frequency of floods and windstorms with numbers of related deaths in the European 
Region, 1990–2006 
 
Exposure to flooding reportedly results in long-term problems including increased rates of anxiety and 
depression stemming from the experience itself, troubles brought about by geographic displacement, 
damage to the home or loss of family possessions and stress in dealing with builders and other repair 
people in the aftermath. The persistence of flood-related health effects is directly related to flood 
intensity. Studies in both high- and low-income countries indicate that the mental-health aspects of 
flood-related effects have been inadequately investigated . A systematic review of post-traumatic stress 
disorders in high-income countries demonstrated a small but significant effect of this disorder in relation 
to disasters . Elderly and disabled people, children, women, ethnic minorities and people with low 
incomes are more vulnerable and need special attention during the response and recovery periods . 
Hospitals, ambulances, retirement homes, schools and kindergartens in flood-prone areas are at 
especially at risk, with evacuation of patients and vulnerable groups representing a further risk.  
 
A recent example of impacts of flooding has been outlined taking as example the flooding occurred in 
Bulgaria in 2005. The case of Bulgaria shows that floods threaten the security of populations through 
their direct and indirect impact on health and on economic stability as well as by increasing vulnerability 
in terms of the ability of communities and individuals to cope and recover . In summer 2005, torrential 
rains and flooding in Bulgaria affected 2 million people, claiming 20 lives and leaving an estimated 10 000 
people homeless. Damage to the economy was estimated to be about US$ 624 million, with massive 
destruction of farmland and vital infrastructures. The regions of Targovishte, Rousse, Velico Tarnovo, 
Stara Zagora, Haskovo, Pazardzik, Shoumen and Bourgas were most severely affected. A state of 
emergency was declared in the flood-affected areas. The State Agency for Civil Protection conducted 
immediate assessments and urgent search and rescue activities together with the Ministry of Health and 
other government stakeholders. An international response was also launched to deliver emergency 
supplies such as clean water, blankets and food and provide technical support to the government.  

 
The WHO conducted a rapid health assessment in the flooded areas to identify environmental health 
threats and address the public health needs of the population. In particular, the assessment investigated 
the following areas: water, sanitation and hygiene, vector control, epidemiological surveillance and basic 
health care, chemical hazards in the flooded areas, food and public awareness. A communicable disease 
surveillance system was in place and vaccinations continued without interruption. Health facilities were 
largely unaffected by the floods and no shortage of drugs or vaccines was reported. The provision of 
basic health care was uninterrupted. Although no major outbreaks had been reported, contamination of 
water supplies and food sources posed a potential threat to health, livelihoods and security. 
 
Cultivated land that normally provided basic food for families was flooded and contaminated by septic 
pits. The resulting economic losses affected a wider population than those directly affected by the floods, 
leaving people in a difficult situation, especially vulnerable groups. Although water supply was not 
disrupted, the wells in private homes were largely contaminated by sewage water. The local authorities 
warned people about the risk of possible water contamination and advised them to use only mineral 
water, adding an additional burden on the already limited income of rural families. The mass media 
reported on deaths by drowning as a result of the flooding, and lightning killed one man as he tried to 
rescue his livestock. 
 
The WHO assessment also reported a high level of distress among the community, particularly elderly 
people. Research from previous floods indicates that, aside from the experience of being flooded, many 
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mental health problems, such as increased incidence of anxiety and depression, stem from the troubles 
brought about by geographical displacement, damage to the home or loss of familiar possessions. Lack of 
insurance is also likely to make recovery difficult. Some previous studies suggest an increase in suicide 
after a flood, although there was no evidence of this in Bulgaria. Although the immediate health effects of 
the floods in Bulgaria were addressed through public health measures such as disease surveillance, water 
analysis and treatment, health education and information to the public, the more enduring health effects 
in terms of mental health and of reduced access to health care by vulnerable groups may not have been 
sufficiently addressed . 
 

Droughts and wildfires 

 
Drought is defined as a period of below average precipitation that adversely affects gross primary 
productivity and causes water scarcity. It affected 6 million people in the European Union during the 
period from 1995 to 2006. The most important impact of drought is on agriculture and soil quality rather 
than human health directly. Extended droughts make soil more vulnerable to erosion and desertification. 
Food production may also be affected as demonstrated by the heat wave occurred in 2003 which was 
associated with annual precipitation deficits up to 300 mm. Drought contributed heavily to the estimated 
30% reduction in gross primary production of terrestrial ecosystems in Europe . This reduced agricultural 
production and increased production costs, led to an estimated damage of more than 11 billion euro. 

 
The effects of droughts on human health comprise malnutrition (protein–energy malnutrition and/or 
micronutrient deficiencies), respiratory diseases and waterborne diseases in developing countries. In 
Europe, particularly in Southern Europe and in the European islands, droughts represent a risk to human 
health in summer time through water scarcity. Droughts can affect drinking-water supply and 
compromise water quality. Drought in Europe has also consequences for wastewater re-use and might 
present a significant risk when regulations are not updated. Low water levels in rivers can increase the 
loads of contaminants in water supplies. The incidence of viral hepatitis A and shigellosis dysentery 
increased during the 2004 droughts in Bulgaria. The loss of livelihoods resulting from droughts is also a 
major trigger for population movements and mass displacement.  
 
Further to this, drought can lead to forest and bush fires. Fires cause burns, damage from smoke 
inhalation and other injuries. Since 1990, 228 people have died from wildfires in the European Region, 
and the devastation caused affected almost 300 000 people. Large fires are also accompanied by an 
increased number of patients seeking emergency services . Toxic gaseous and particulate air pollutants 
are released into the atmosphere, which can significantly contribute to acute and chronic illnesses of the 
respiratory system, particularly in children, including pneumonia, upper respiratory diseases, asthma and 
chronic obstructive pulmonary diseases . Pollutants from forest fires can affect air quality for thousands 
of kilometres . 

 
 
10.3.4.4. Control tools and policies 
 
For what concerns the existing legislation, only some aspects can be briefly mentioned in this chapter. 
With regard to heat, the French parliamentary inquiry concluded that the health impact was ‘unforeseen’, 
surveillance for heat wave deaths was inadequate, and the limited public-health response was due to a 
lack of experts, limited strength of public-health agencies, and poor exchange of information between 
public organisations . In response to this, in 2004, the French authorities implemented local and national 
action plans that included heat health-warning systems, health and environmental surveillance, re-
evaluation of care for the elderly, and structural improvements to residential institutions (such as adding 
a cool room) . Across Europe, many other governments (local and national) have implemented heat plans 
to prevent adverse health outcomes . 
 
With regard to flooding, we can state that the situation in European Union countries fortunately reflects 
the effectiveness of present structural and non structural measures. Thus, mortality rates are very low, 
and mainly arise from drowning and heart attacks. For what concerns the other health impacts of 
flooding, the vulnerability of communities is closely related to the level of public awareness of health-
related flood hazards, economic conditions, structural and non-structural mitigation measures in place 
including the maintenance of river banks and canalization systems and the institutional response capacity 
and recovery planning. Therefore, disaster preparedness and strategies for reducing risks need to be 
emphasized more strongly before a flood occurs. This requires an intersectoral approach and can include: 
legislating to relocate structures away from flood-prone areas, proper land use, planning and 
maintenance of riverways, improved early warning and flood forecasting and insurance policies. It also 
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implies international cooperation in terms of land and river use and flood forecasting. A WHO (cCASHh) 
survey with ministries of health throughout Europe found that although all the respondent countries had 
emergency intervention plans, no governments had strategies to prevent long-lasting health impacts 
from flooding or offered financial incentives for citizens to increase their ability to resist them. 

 
 
10.3.4.5. Future developments  
 
Since the observed higher frequency of heatwaves is likely to have occurred due to human influence on 
the climate system , the excess deaths of the 2003 heat-wave in Europe are likely to be linked to climate 
change. Extreme temperatures in the form of heat-waves are increasingly frequent weather events that 
are likely to become even more common in the future.  
 
Also the risk of drought is likely to increase, particularly in Southern and central Europe. Warmer, drier 
conditions will eventually lead to more frequent and prolonged droughts with increased risks of forest and 
bush fires, particularly in the Mediterranean region.  
 
At the same time, the European Region should address the issue of flooding through coordinated 
planning, action and cooperation in response, due to expected increased risk of flooding under future 
climate change 
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10.4. EXPOSURE ROUTES 

 
 

10.4.1. Inhalation and air pollution 
 

 
 
Acronyms 
 
AQG  Air Quality Guidelines 
CAFÉ Clean Air for Europe Climate Strategies 
EAP Environment Action Program 
EC European Commission 
EC4MACS European Consortium for Modelling of Air Pollution and  
EEA European Environment Agency 
EECCA Eastern Europe. Caucasus and Central Asia 
ENHIS Environment and Health Information System 
EU LV EU Limit Value 
EUROSTAT Statistical Office of the European Communities 
ExternE Externalities of Energy project for Scenario Assessment 
HEIMTSA  Health and Environment Integrated Methodology and Toolbox  
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INTARESE Integrated Assessment of Health Risks of Environmental  
ISAAC International Study of Asthma and Allergies in Childhood 
JRC Joint Research Centre 
MTFR Maximal Technical Feasible Reduction  
NEC  National Emission Ceilings 
NO Nitrogen Oxide 
NO2 Nitrogen Dioxide 
O3 Ozone 
PM Particulate Matter 
SCALE Science, Children, Awareness, Legislation, Awareness Stressors in Europe 
US United States 
VOLY Value of Lost Years 
VSL Value of Statistical Life 
WHO World Health Organisation 
 

 
 
10.4.1.1. Introduction 
 
 
Air pollution is the environmental factor with the greatest impact on health in Europe and is responsible 
for the largest burden of environment-related diseases. Air pollution, mainly by fine particles and ground-
level ozone, continues to pose a significant threat to human health: it shortens average life expectancy in 
Western and Central Europe by almost one year and threatens the healthy development of children. 
There are many examples that show that respiratory health and life quality improve when air quality 
improves. 
 
In Europe, emissions of air pollutants are projected to decline during the next two decades as a result of 
progressive implementation of current and envisaged emission control legislation and continuing 
structural changes in the energy system. The main contributor to air pollution in cities is the continuing 
growth in road transport. Although the EU thematic strategic on air pollution - setting objectives for 2020 
– has brought some improvements, it is clear that significant damage from air pollution will still remain in 
2020. Meeting air quality targets will require efforts in other policy areas, in particular in the energy, 
transport and agriculture sectors. 
 
Poor indoor air quality is the source of a number of health problems, including cancer, allergic symptoms, 
distress, sleeping and concentration problems, and coughing, wheezing and asthma-like symptoms in 
children. Many indoor problems are related to increased moisture and humidity, part of which is a 
consequence of energy-saving policies that have led to reduced rates of air exchange in homes, schools 
and office buildings. Other indoor air quality problems arise from construction materials, paints, 
household cleaning agents, environmental tobacco smoke and combustion processes. 
 
Despite a substantial body of international and national legislation and significant reductions in the 
emissions of some common pollutants, poor air quality is still associated with hundreds of thousands of 
premature deaths in Europe every year. Air pollution by fine particles represents the highest risk to public 
health in all regions of Europe. The health risks of air pollution by fine particles are at least in an order of 
magnitude higher than those for other air pollutants (Clean Air for Europe, 2005).  
 
Today, the drivers of the European air pollution problem are different between European regions. 
However, traffic is the main contributor. In North-West Europe, despite the economic growth, legislation 
on air quality, together with associated abatement measures and economic instruments, have led to a 
continuous decrease in emissions of air pollutants since 2000. Emissions in South-Eastern Europe have 
generally followed a similar trend. 
 
In EECCA, economic recovery and the growth in transport since 2000 have led to increases in the 
emissions of most air pollutants, because of the poor effectiveness of protection policies. The age of the 
vehicle fleet, low quality and high sulphur content fuel, poor infrastructure and maintenance, and a 
declining share of public transport are the main causes of environmental problems in this region. 
Industrial sources have declined in importance, but remain relevant locally and are difficult to address. 
 
Particulate matter and ozone are the main threats to public health. Of special concern are, therefore, 
emissions of particulates and particulate precursors, and emissions of the precursors of ground-level 
ozone. 
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Small particles, particularly if containing polycyclic aromatic hydrocarbons (PAHs), and nano-particles 
have been identified as an emerging risk. Interactions between air pollutants and natural particles such 
as pollen have to be taken into account, and these are likely to be affected by climate change and change 
of pollen seasons. 
 
 
10.4.1.2. Data Sources 
 
 
This chapter is based on the European Environment Agency (EEA) report ‘Europe’s Environment: the 
fourth assessment’ (chapters ‘Air Quality’ and ‘Environment and Health Perspective’)” (EEA, 2007), and 
the EEA/Joint Research Centre report “Environment and Health” (EEA, 2005). 
• Europe’s Environment: the fourth assessment: 

http://reports.eea.europa.eu/state_of_environment_report_2007_1/en 
• Environment and Health: http://reports.eea.europa.eu/eea_report_2005_10/en 
 
EEA assessments are peer reviewed and quality checked by scientific experts and policymakers at 
national authorities and the European Commission Services. 
 
WHO EURO, within it’s the ENHIS and ENHIS 2 projects on environment and health information system 
based on indicators, proposed a list of air pollution indicators. Not fully developed yet, this review is only 
partly based on these indicators and mainly on scientific knowledge, assessments and case studies in 
Europe.  
 
The EC SCALE process, the Clean Air for Europe (CAFÉ) process and several assessments made by WHO 
are also important building blocks of this chapter, as well as several DG Research consortia. 
 

• European Commission : http://ec.europa.eu/environment/air/air_en.htm 
• CAFE CBA: http://cafe-cba.org/   
• WHO: http://www.euro.who.int/air   
• EC4MACS: http://www.ec4macs.eu/home/index.html   
• ExternE Project: http://www.externe.info/   
• HEIMTSA: http://www.heimtsa.eu/   
• INTARESE: http://www.intarese.org/home.htm  

 
Near real time information on ground-level ozone in Europe is available on the EEA website:  
http://www.eea.europa.eu/maps/ozone/welcome 
 
 
 
10.4.1.3. Data description and analysis 
 
Air pollution research and monitoring has led to a vast amount of data that have been used in European 
air pollution management. This presentation contains only some glimpses of data, compared to current 
European guidelines, target values and limit values (Table 10.4.1.1). 
 
Table 10.4.1.1. Guidelines, target values and limit values. 
 
Long-term average exposure to particulate matters (PM10) determines both the risks of chronic effects of 
pollution on children’s health, such as impaired development of lung function, and the frequency of acute 
effects, such as the aggravation of asthma or incidence of respiratory symptoms. This indicator is also 
well correlated to the risk of a wide range of health effects, including increased mortality, in adults. The 
measure of exposure combines the PM10 concentration and the size of the population subject to the 
exposure.  
Most (89%) people (including children) in European cities, where PM10 is monitored, are exposed to PM10 
levels exceeding the WHO air quality guideline level (AQG) (20 µg/m3) (1), giving rise to a substantial 
risk to health. For 14% of people, the European Union (EU) limit value of 40 µg/m3 is exceeded. 
Figure 10.4.1.1 presents the total population distribution of annual PM10 concentrations in 2004 (or the 
last available year); Figure 10.4.1.2 shows the changes in exposure occurred in cities in the 2002-2004 
period. This distribution is an approximation of the distribution of the exposure of children based on the 
assumption of similarity in the proportion of living children in cities. 
 
Figure 10.4.1.1. Percentage of children living in cities with various PM10 levels, 2004 or last available 
year 
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Figure 10.4.1.2. Changes in exposure of children to PM10 in cities, 2002−2004 
 
Air pollution management has today focused on fine particles, generated primarily by traffic and with 
potential serious health impacts. Table 10.4.1.2 here below describes the estimated health damage due 
to PM2.5 and the effect of the implementation of the current legislation in 2020. 
 
Table 10.4.1.2. Estimated health damage due to PM2.5 in the EU 2000 and through implementation of 
current legislation (CL), in 2020 

 

Ambient air pollution and health 

 
There is no doubt that pollutants in outdoor air have an impact on respiratory health, as confirmed by a 
large number of epidemiological studies on both short and long-term exposure. Many studies show that 

fine particles (usually measured as PM2.5) have serious effects on health, such as an increase in mortality 
and emergency hospital admissions for cardiovascular and respiratory symptoms. Modelling results 

indicate that PM2.5 levels in Europe are now estimated to reduce the statistical life expectancy of the 
European population by approximately nine months, which is comparable to the impacts of traffic 
accidents. The highest estimated damage to health occurs in the Benelux area, in Northern Italy and in 
parts in Poland and Hungary, where the average loss in life expectancy may be more than one year.  
 
While much information is available for short-term acute exposures, there is little data about the effect of 
long-term exposures. In a study made in the former East Germany, an association was found between air 
pollution levels in the city of residence, the presence of chronic respiratory (especially bronchial) 
symptoms and lung function growth in children. A study conducted in Switzerland also found an increased 
occurrence of symptoms in children with increased air pollution levels. Several studies in the USA and 
Canada (6-city study, 12-city and 24-city study) also found increased bronchial, but not asthmatic, 
symptoms in children and lower lung function at higher air pollution levels.  
 
Much of the burden of diseases resulting from air pollutants relates back to childhood. Air pollutants 
augment acute respiratory infections in children and disturb the normal development of the lung. 
Scientists and health-care professionals are focusing more and more on events during foetal life and early 
childhood. There is growing evidence that these periods are critical for the later development of many 
diseases that present themselves during child and adult life. Children who grow up in polluted areas, or 
whose parents grew up in polluted areas, are more likely to develop reduced lung function as adults. 
Estimates show that the risk of reduced lung function is doubled in children who grow up in urban areas. 
Children with asthma are particularly vulnerable, but it is uncertain whether air pollutants trigger the 
onset of childhood asthma. Intervention studies clearly show the health benefits of improved air quality. 
Dublin, Ireland, and towns in former East Germany are typical examples. When considering human health 
and the quality of life, the most urgent requirement to reduce the environmental burden on health 
appears to be the improvement of the quality of outdoor and indoor air.  
 
Air pollution is responsible for the highest burden of environmentally-related diseases in Europe. Recent 
estimates indicate that 20 million Europeans a day suffer from respiratory problems. Air pollutants with 
strongly-indicated respiratory health effects are particulate matter (PM), especially fine and ultra-fine 

particles, which are able to penetrate the lower respiratory tract (PM2.5), ozone (O3), nitrogen oxides 

(NO - NO2) and sulphur dioxide (SO2). In addition, chemicals such as polyaromatic hydrocarbons (PAH) 
and benzene from combustion processes contribute to toxicity and potential health effects.  
 
The WHO earlier estimated that particulate matter is considered to be responsible for 100 000 deaths and 
750 000 life years lost annually in a selection of European cities (WHO, 2004). The more recent estimates 
of the air pollution impact made within the European Commission Clean Air For Europe (European 
Commission, 2005d) programme found that in the EU about 350 000 people died prematurely in 2000 
due to outdoor air pollution with fine particulate matter (PM2.5) alone. This corresponds to an average 
loss of life expectancy of about 9 months for every EU citizen. Exposure to PM is also linked to an 
increased frequency of chronic bronchitis, respiratory hospital admissions and days with restricted 
activities for people suffering from respiratory and cardiovascular diseases.  
 
The loss of statistical life expectancy attributed to anthropogenic contributions to PM2.5., 2000 and 2020 
is mapped on EEA data service ( http://dataservice.eea.europa.eu/atlas/viewdata/viewpub.asp?id=3106) 
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In addition, current levels of ozone have severe health implications such as bringing forward the deaths 
of more than 20 000 people (CAFE web site http://europa.eu.int/comm/environment/air/cafe/index.htm 
and the new www.cafe-cba.org web site).  
 
The total cost of air pollution related health damage in the EU in 2000 has been estimated by the CAFE 
programme in the range of Euro 305 billion to 875 billion, depending on the methodology used to assess 
the value of a statistical life (VSL) and of life years lost (VOLY). 
This estimated cost of non-action has to be compared with cost of action focused on different sources of 
particles: mobile sources (diesel passenger cars and heavy duty vehicles), industrial processes, and 
domestic heating and cooking systems, including wood or coal stoves. 
 
A new policy to reduce emissions of acid gases, ammonia and fine particles is being developed within an 
EU Thematic strategy on air pollution. The aim is to halve the health impact due to PM between 2000 and 
2020, which would require action at both Community and national level. The cost of action has been 
calculated at around Euro 10 billion per year for the EU as a whole, if only technical measures are taken. 
When non-technical measures are also considered the costs may be lower.  
 
There are many examples that show that respiratory health and life quality improves when air quality 
improves. This is clearly exemplified by intervention studies such as the Dublin case study, the former 
East Germany and the Atlanta case. There are also several studies which showed a reduction in 
respiratory health effects associated to reduced air pollution levels over several years in the former East 
Germany. 
One of the best examples is the study carried out during the 1996 summer Olympic games in Atlanta, 
USA in which the impact of changes in transportation and community behaviour on air quality and 
childhood asthma was investigated. Implementation of alternative transport strategy resulted in lower 
traffic emissions and less hospital admissions of children with acute asthma symptoms.  
 

Asthma - indoors and outdoors 

 
A part of the air pollution-related disease burden consists of respiratory problems in children, who are 
exposed to outdoor and indoor air pollutants in their homes, schools and day-care and during travel. The 
quality of the indoor environment is particularly important since European children spend more than 90% 
of their time indoors. Some of the mechanisms through which environmental factors influence children’s 
respiratory health remain unclear and sometimes controversial. This is especially the case with asthma 
and allergies.  
 
Prevalence of asthma and allergies among children has become an increasing problem in the last few 
decades (ISAAC, 2007) Asthma has become the most common chronic disease among children and is one 
of the major causes of hospitalization among those younger than 15 years of age. As more people are 
sensitized to allergens, allergic diseases may increase in Europe in the coming years.  
 
In 1999–2004, asthma prevalence in children across the European study centres (ISAAC) varied from 
less than 5% to over 20%. The societal cost is estimated at 3 billion Euro/year. The well-documented rise 
in asthma prevalence has coincided with a general increase in the density of road traffic in most of these 
countries. A number of recent studies confirm that residential proximity to traffic sources is associated 
with increased asthma occurrence and exacerbations in both children and adults (11). In addition to 
particles (PM), many studies indicate that ground-level ozone may be a critical air pollutant. But the issue 
is still controversial. For example a number of studies found allergic disorders (including asthma) to be 
relatively less frequent in the eastern parts of Europe, although levels of many air pollutants were higher 
than in Western Europe. Clearly, asthma has a multi-causal background with many factors involved. 
“Life-style factors’ are important, including the increased level of hygiene in homes and the contribution 
of nutritional factors. Another important factor is genetic predisposition.  
 
There is a lack of substantial knowledge about the contribution of indoor air quality to respiratory 
symptoms and whether factors in the indoor environment contribute to the increase in asthma 
prevalence. Indoor air quality is therefore, receiving more and more attention, which is logical in the light 
of the total time European children and adults spend indoors. Indoor air pollutants can be classified into 
chemical, biological or physical agents. Many outdoor air pollutants are found indoors, but there are 
several specific indoor sources of air pollution, such as building and construction materials, paints and 
indoor furnishings (furniture, carpets, etc). Some indoor sources are linked to human activities and 
habits, such as smoking, cooking and the use of cleaning agents, disinfectants and air-cleaners. Open 
fires (wood, coal or gas) for heating, cooking and leisure are significant sources. The continuing stress on 
energy-saving policies has led to reduced air exchange in homes, schools and office buildings. This leads 
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to an increase in indoor humidity, which stimulates the development of biological pollutants such as 
mites, moulds and bacteria. Ventilation-related humidity problems arise in the warmer climatic zones of 
Southern Europe - because of the increased use of air conditioners - as well as in the ′cold‘ climates of 
central and Northern Europe. Maintenance of ventilation systems is clearly important, particularly regular 
cleaning or changing of dust filters. 
Many acute health problems are connected to the indoor environment, including allergic symptoms, 
distress, sleeping and concentration problems, and in children, coughing, wheezing and asthma-like 
symptoms. Damp and humidity are important factors because they provide a suitable environment for 
the growth of micro-organisms (mould, bacteria) but also increase the release of chemicals from 
construction materials. Several reviews find respiratory problems, including asthma, in children from 
homes with visible damp and mould or smell of mould. Several studies also highlight the importance of 
the combined effects on children with allergic and asthmatic problems of exposure to emissions from 
moisture and mould in combination with tobacco smoke, emissions from gas stoves, mites and allergens 
from house animals. Chemicals like formaldehyde and benzene from construction materials, chemicals 
from treatment of furniture and decorations, fragrances from cleaning agents and other household 
products add to the combined burden of the indoor environment. Although the importance of the indoor 
environment is generally recognised, there is far less knowledge about indoor than outdoor air quality. 
There are several European directives that regulate outdoor air quality but no European guidelines for 
indoor air quality. In the US, the Dept of Housing & Urban Development has established emission 
standards for floor underlay to address the issue of formaldehyde levels. 
 
 
10.4.1.4. Control tools and policies 
 
During the 1999–2004 period the Framework Directive 96/62/EC on ambient air quality assessment and 
management was complemented by four daughter directives. The directive sets common objectives and 
basic principles, while the daughter directives set limit and target values for the listed pollutants 
(European Commission, 2005a; European Commission 2005b). 
The air quality directives require EU Member States to assess air quality throughout their territory. For 
zones and agglomerations where the levels of one or more pollutants are higher than the limit value, 
Member States are required to develop plans and programmes aimed at attaining the limit values within 
the set time frame. In addition to establishing limit or target values and alert thresholds for the identified 
pollutants, the daughter directives aim at harmonisation of monitoring strategies, measuring methods, 
calibration and quality assessment methods in order to arrive to comparable measurements throughout 
the EU and provide effective public information. 
In 2001, the European Commission launched the Clean Air for Europe (CAFE) programme. The main 
tasks of CAFE are to inform and assist the development of a thematic strategy on air pollution towards 
the long-term objective of the 6th Environment Action Programme (6EAP), which was to achieve levels of 
air quality that do not give rise to significant negative impacts nor risks to human health or the 
environment, and to assess the progress towards this objective.  
 
The main objective of the CAFE Programme was to develop long-term advice to protect against significant 
negative effects of air pollution on human health and the environment (Holland et al, 2007) 
 
The pollutants addressed were Emissions of fine particles (PM2.5), NH3, NOx, SO2 and VOCs and their 
reaction products (ozone and secondary particles). 
The main outcomes of the CAFE Programme were in the development of: 

 
• Thematic Strategy on Air Pollution 
• Directive on Ambient Air Quality and Cleaner Air for Europe (the CAFE Directive, COM (2005) 

447) 
• Revision of the National Emission Ceilings Directive. 

 
The Health impact Assessment in the CAFE Programme was based on: 
 

• Development of methods  
- WHO, EC ExternE Project, other expert groups, 

 
• Main assumptions 
 

- Quantification against concentrations of fine particles and ozone 
• Direct SO2 and NO2 effects omitted, less evidence and concern over double counting 

- No threshold for particle effect at whole population level and a 35 ppb cut-off point used 
for ozone 

- More information on methods available at: 
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http://cafe-
cba.aeat.com/files/CAFE%20CBA%20Methodology%20Final%20Volume%202%20v1h.pdf 

 
Health effects quantified in CAFE CBA included:  
 

• Chronic exposure: 
o Mortality (PM) – the dominant effect 
o Development of bronchitis (PM) 

 
• Acute exposure (daily variations) 

o Mortality (O3) 
o Hospital admissions  

 
• Respiratory (PM,O3); Cardiovascular (PM)  

o Days of restricted activity; days off work (PM,O3) 
o Days with symptoms (PM, O3) 

 
• In people with chronic lung disease (sthma, COPD) 
• In the general population 
 

Evidence for effects was achieved through: 
 

• Consistency of a very large number of time-series studies 
- Acute effects on mortality 
- Acute effects on respiratory hospital admissions 

 
• Intervention studies 

- Dublin, Hong Kong, etc. 
 

• Cohort studies 
- Pope et al and re-analyses 

 
Table 10.4.1.3. The CAFE analysis and the strategy 
 
The need to revise current air quality protection legislation was revealed by analysis under the CAFE 
programme that showed that the health risk of pollution by fine particles was of an order of magnitude 
higher than that of the other pollutants (European Commission, 2005b). 
Following the CAFE analysis of the various scenarios, the Commission adopted in September 2005 its 
thematic strategy on air pollution by establishing interim environmental objectives for 2020 and setting 
the level of ambition regarding air quality in the EU up to 2020 (between scenario A and B above). 
Although this means some improvements, it is clear that significant damage from air pollution will still 
remain in 2020. The Commission also made it clear that meeting air quality targets will require efforts in 
other policy areas, in particular in the energy, transport and agriculture sectors. 
 
The Commission proposal is for a new directive (EC 2005a) that would mean retaining the current PM10 
standard and adding a new standard for PM2.5 – with the so-called concentration cap of 25 µg/m3 as 
annual mean – to be met by 2010, and the revision (currently under preparation) of the directive on 
national emission ceilings (NEC), which sets binding requirements for maximum total emissions of 
sulphur dioxide, nitrogen oxides, volatile organic compounds and ammonia, for each member State. A 
proposal for a revised directive that will require more far-reaching reductions in the air pollutants that act 
as precursors to secondary particles is foreseen by mid-2007. The proposal may include national emission 
ceilings also for primary particles. 
Air quality protection policy of South-eastern European countries is driven by the overall goal of joining 
the EU, and their efforts and cooperation have focused mainly on this process. The countries and 
territories of the region are at various stages of accession or association and stabilisation. Bulgaria and 
Rumania became Member States in 2007 and harmonised their air quality protection legislations with the 
EU within the framework of the accession process.  
 
The most effective policies for controlling air pollution relate to the further reduction of emissions, for 
example through improving fuels, setting emission limits for industry and efficiency standards for 
buildings and equipment and reducing demand for polluting activities. 
Those policies can be strengthened through the use of air quality standards and national emission 
ceilings, and also by linking climate and air quality policies. 
Most of this action clearly falls outside the health community, so we need to ask what the role of the 
health community should be in pursuing health improvements via reduced emissions of air pollutants. 
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In particular, effective pollution control policies can be summarized as: 

• Fuel quality standards 
• Emission limits for industry, vehicles 
• IPPC for major industry 
• Efficiency standards for buildings and appliances 
• Linkage of climate and air quality policies 
• Reduced demand for polluting activities 
• Air quality standards 
• National emission ceilings; and 
• Pricing in energy and fuels. 

 
 
10.4.1.5. Future developments 
 
The issue of air pollution and health is characterised by combined exposures, where also the importance 
of indoor air has increasingly been recognised.  
 
Damage to health is caused primarily by two types of air pollutants, namely fine particles and ozone. 
Concentrations of fine particles have a much more important effect than ozone with respect to mortality. 
Special attention should be given to those particles that, in laboratory trials, show the highest toxicity 
and often occur in hotspots. These include fine and ultrafine particles from combustion processes, and 
particularly exhaust fumes from diesel engines. A large, but unregulated source is domestic wood stoves. 
In urban areas, up to 10 per cent of the population may be living in such “hot spots”. It is important that 

abatement programmes do not focus solely on meeting the relevant limit values for PM10, as this could 
mean that too great an emphasis is placed on the largest particles. These admittedly represent the 
largest fraction by weight, but are not likely to have the biggest effect on health. It is also important to 
avoid focusing solely on local hotspots where limit values are exceeded, such as areas with heavy road 
traffic. It is at least desirable to achieve reduction in the background levels, since long-term exposure 
accounts for the majority of the most serious health effects.  
 
Small particles and nano-particles have been identified as an emerging risk. Interactions between air 
pollutants and natural particles such as pollen have to be taken into account, and these are likely to be 
affected by climate change and change of pollen seasons. 
 
In relation to a possible role of the Health Community, according to Holland at al (2007), it is important 
that health professionals quite generally recognise the links between health and what historically would 
be considered as low levels of air pollution. This may not be obvious, given that air pollution is ubiquitous 
and that it may well act in combination with other stresses. Recognising the problem has two important 
benefits; first, it makes it possible to raise awareness amongst sensitive groups; second, it increases the 
interest for research in the area, whether it be on new epidemiological and toxicological studies or on the 
development of integrated frameworks for health assessment, as under projects such as EC4MACS, 
ExternE, HEIMTSA and INTARESE. 
 
Most important, however, the health community should become more involved in the debate on air 
quality. Whilst specific actions to reduce emissions need to be taken by other groups, it is after all the 
health community that will have to experience the impacts. 
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10.4.2. Ingestion and food contamination/naturally 

occurring toxic substances (Food Safety) 
 
 
Acronyms 
 
ARD  Acute Reference Dose 
BSE  Bovine Spongiform Encephalopathy  
CRA  Cumulative Risk Assessment 
EFSA European Food Safety Authority 
EU-RAIN  European Union Risk Analysis Information Network 
FAO Food and Agriculture Organization 
GFK General Food Law 
GHP Good Hygiene Practice 
GMO Genetically Modified Organism 
GMP Good Manufacturing Practice 
HACCP  Hazard Analysis Critical Control Point 
IESTI  International Estimate of Short Term Intake 
MOE  Margin of Exposure 
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MRLs  Maximum Residue Limits 
MS  Mass Spectrometry 
OECD Organisation for Economic Co-operation and Development 
OIE World Organisation for Animal Health 
PAA  Primary Aromatic Amines 
PFCs  Perfluorinated Organic Compounds 
Pfos  Perfluorooctanesulfonic Acid 
PPR  Plant protection products 
QPS  Qualified presumption of safety 
RASFF  Rapid Alert System for Food and Feed 
SCNT  Somatic Cell Nuclear Transfer 
TOFMS  Time of Flight mass spectroscopy 
TSE Transmissible Spongiform Encephalopathies 
VTEC  Verotoxigenic Escherichia coli 
WHO World Health Organisation  
 
 
10.4.2.1. Introduction 
 
The past decades have seen the regulation of food safety within the European Union face unprecedented 
challenges, such as BSE, the contamination of food with dioxins and the increasing occurrence of 
infectious agents such as Salmonella, as well as the emergence of new products and technologies 
(genetically modified food) and a heightened sensitivity of the public towards biotechnology and animal 
welfare. As a consequence, most European countries and the EU institutions have witnessed major 
reforms to their regulatory systems on food safety, often characterised by a stricter separation of the 
scientific and political elements of risk analysis, a reference to the precautionary principle and a stronger 
commitment to the principles of transparency, participation and accountability. 
 
In the aftermath of the food crises that characterised the 90s and in response to the damaging 
consequences of those crises for both consumer confidence and trade, a number of key directives were 
enacted, beginning with the landmark Regulation (EC) No 178/2002 which laid down the General Food 
Law (GFL) and established the European Food Safety Agency (EFSA). Using an integrated approach to 
cover the entire food chain, the ultimate goal of the Regulation is the protection of European public health 
while at the same time taking into consideration animal health and welfare, plant health and the 
environment. From a trade perspective, the GFL harmonises national food safety requirements and 
ensures the free movement of food and feed products within the EU.  
 
One key achievement has been the separation of risk assessment and risk management, which together 
with risk communication form the three pillars of food safety. EFSA’s evidence-based assessments of risk 
– carried out in a framework of openness and transparency and in dialogue with all actors in the food 
chain – and the effective communication of risk in cooperation with Member States have done much to 
restore consumer confidence in the European food supply. Indeed, this has led to a notable decrease of 
“food scares” in recent years.  
 
The food safety landscape is constantly evolving and one of the challenges facing European authorities is 
to identify and prevent future threats to the food supply. New technologies such as nanotechnology and 
animal cloning, and the relentless evolution of scientific knowledge, constantly push the frontiers of 
knowledge and oblige regulatory authorities in Europe and elsewhere to assess and re-assess the 
implications for the safety of the food supply. In addition, the sustainability of our food production 
systems, the effects of increasing trade globalisation and the threat represented by climate change must 
all be addressed.  
 
White Paper and EU food law 
 
To restore and maintain consumer confidence in the European food supply, an innovative White Paper on 
Food Safety was presented by David Byrne, at the time Health and Consumer Protection Commissioner, 
on 12 January. 2000. The White Paper was produced soon after the aforementioned crises and it 
identified several weaknesses in European food legislation systems, including the: 
 
• crisis in confidence due to the lack of functional separation between risk assessment and risk 

management;  
• limited resources within the Commission providing scientific support to underpin food and feed 

law; 
• poor overview of the food chain as a result of not following the farm to fork principles; 
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• lack of coordination between existing data collection and information systems and gaps in some 
crucial areas; 

• inadequate identification of emerging risks; and 
• weaknesses in the rapid alert system. 
 
The “white paper on food safety”, attempted to guarantee a high level of food safety by improving quality 
standards and reinforcing the systems of checks throughout the food chain. It outlines a comprehensive 
range of actions needed to make existing EU food legislation more coherent, promote better enforcement 
of that legislation and provide greater transparency to consumers. 
 
In the White Paper, the Commission proposed a number of measures which have enabled food safety to 
be organized in a more coordinated and integrated manner. The principal proposed measures were: 
 
• the establishment of an independent European food authority;  
• an improved legislative framework covering the entire food chain "from farm to table";  
• greater integration of national control systems; and 
• transparent dialogue with consumers and other stakeholders.  
 
Since then, a new legal framework addressing various aspects of the food chain has been developed: a) 
animal feed: labelling, feed additives, feed hygiene; b) animal health and welfare: reinforcement of 
measures to tackle zoonoses, and transmissible spongiform encephalopathies; c) food hygiene: assure 
consistency and clarity of legal requirements throughout the food production chain; d) food safety: limits 
on contaminants and residues of pesticides and veterinary medicines in food; additives, flavourings, 
packaging and irradiation of foodstuffs; e) RASFF and emergencies: RASFF extended to feed; possible 
safeguard measures in case of emergencies; f) consumer information as regards food: labelling of 
allergens, food supplements. 
 
On 28th January 2002 the European Parliament and the Council adopted Regulation (EC) 178/2002 laying 
down the General Principles and requirements of Food Law (hereinafter General Food Law Regulation or 
GFL) [1]. The GFL lays down definitions, principles and obligations covering all stages of food/feed 
production and distribution. 
 
The food law aims at ensuring a high level of protection of human life and health, taking into account the 
protection of animal health and welfare, plant health and the environment. This integrated "farm to fork" 
approach is now considered a general principle for EU food safety policy.  
 
The GFL aims at harmonising national requirements in order to ensure the free movement of food and 
feed in the EU. It recognises the EU's commitment to its international obligations and fully considers 
international standards in its implementation, except where this might undermine the high level of 
consumer protection pursued by the EU. One of its important achievements has been to define food, 
which has enabled clarity in many other food law instruments. 
 
The Regulation establishes the principles of risk analysis in relation to food and feed and establishes the 
structures and mechanisms for the scientific and technical evaluations which are undertaken by the 
European Food Safety Authority (EFSA).  
 
Depending on the nature of the measure, food law, and in particular measures relating to food safety, 
must be underpinned by strong science. The EU has been at the forefront of the development of risk 
analysis principles and their subsequent international acceptance. Regulation EC 178/2002 establishes in 
EU law that the three inter-related components of risk analysis (risk assessment, risk management and 
risk communication) provide the basis for food law as appropriate to the measure under consideration.  
 
Risk management 
 

Risk management is the process of weighing policy alternatives in the light of results of a risk assessment 
and, if required, by selecting the appropriate actions necessary to prevent, reduce or eliminate the risk to 
ensure the high level of health protection deemed appropriate in the EU. In this risk management phase, 
the decision makers need to consider a range of information in addition to the scientific risk assessment. 
These include, for example, the feasibility of controlling a risk, the most effective risk reduction actions 
depending on the part of the food supply chain where the problem occurs, the practical arrangements 
needed, the socio-economic effects and the environmental impact. Regulation EC/178/2002 establishes 
the principle that risk management actions are not just based on a scientific assessment of risk but also 
take into consideration a wide range of other factors legitimate to the matter under consideration. 
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The Regulation establishes a framework for the greater involvement of stakeholders at all stages in the 
development of food law and establishes the mechanisms necessary to increase consumer confidence in 
food law. Transparency of legislation and effective public consultation are essential elements in building 
this greater confidence.  
 
The GFL also establishes the basic principle that the primary responsibility for ensuring compliance with 
food law, and in particular the safety of the food, rests with the food business. It also formally establishes 
the Precautionary Principle as an option open to risk managers when decisions have to be made to 
protect health although scientific information concerning the risk is inconclusive or incomplete in some 
way. 
 
The Precautionary Principle is relevant in those circumstances where risk managers have identified that 
there are reasonable grounds for concern that an unacceptable level of risk to health exists but the 
supporting information and data may not be sufficiently complete to enable a comprehensive risk 
assessment to be made. When faced with these specific circumstances, decision makers or risk 
managers, may take measures or other actions to protect health based on the precautionary principle, 
while seeking more complete scientific evidence and other data. Such measures have to comply with the 
normal principles of non-discrimination and proportionality and should be considered as provisional. 
 
The identification of the origin of feed and food ingredients and food sources is of prime importance for 
the protection of consumers, particularly when products are found to be faulty. The Regulation contains 
general provisions for traceability which cover all food and feed and all food and feed business operators, 
without prejudice towards the existing legislation on specific sectors such as beef, fish, GMOs etc. 
Importers are similarly affected, as they are required to identify the source of the product in the country 
of origin. Unless there are specific provisions for further traceability, the requirement for traceability is 
limited to ensuring that businesses are at least able to identify the immediate supplier of the product and 
the immediate subsequent recipient, with the exemption of retailers to final consumers. 
 
Finally, in addition to the general principles of food law and the creation of the European Food Safety 
Authority, the GFL lays down different procedures in matters of food safety. In particular, it provides for: 
 
• the creation of the Rapid Alert System for Food and Feed (RASFF);  
• the adoption of emergency procedures and crisis management; and 
• and the creation of a Regulatory Committee (the Standing Committee on the Food Chain and 

Animal Health). 
 
The all regulatory framework on food safety was completed in the years 2002 with Regulations 852 and 
853/2004 on food hygiene and a series of Directives and Regulations concerning the official control of 
foodstuffs and a concerted series of actions against animal diseases that can be transmitted to humans 
mainly through food (i.e. zoonoses) as a result of eating products that have been contaminated by one or 
other of the previously discussed zoonotic pathogens such as salmonella, Campylobacter, Listeria or 
toxin-producing, E-coli. 
 
A key tenet of the White Paper is that risk management, which along with risk assessment and risk 
communication forms the third pillar of risk analysis, requires legislative action and political decision-
making and therefore will continue to be exercised by the European institutions. 
 

Risk assessment and risk communication: the European Food Safety Authority 
(EFSA) 
 
Scientific assessment of risk must be undertaken in an independent, objective and transparent manner 
based on the best available science. Based on these principles and guided by a comprehensive Founding 
Regulation, the European Food Safety Authority (EFSA) was established according to Regulation (EC) No 
178/2002 of the European Parliament on 28 January 2002. 
 
The European Food Authority would base its operations on the principle of the highest levels of 
independence, scientific excellence and transparency. It was envisaged that the Authority would become 
the key point of reference for food safety within the EU and would hold responsibility for scientific risk 
assessment and risk communication in close collaboration with national scientific agencies and 
institutions. The Authority would provide scientific advice, collate and analyse the necessary information 
and react in a timely manner to food safety crises. 
EFSA acts as an independent scientific source of advice, information and risk communication in the areas 
of food and feed safety. In addition, it establishes networks that enable close collaboration with similar 
bodies in the EU Member States. While EFSA advises on possible risks related to food safety, the 
responsibility for risk management lies with the EU institutions (European Commission, European 
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Parliament and the Council, i.e. EU Member States). It is the role of the EU institutions, taking into 
account EFSA’s advice as well as other considerations, to propose and adopt legislation as well as 
regulatory and control measures when and where required. 
 
EFSA is a Community body with its own legal personality, funded from the Community budget but 
independent from the Community Institutions. It is not therefore managed by the Commission but by an 
Executive Director, who in turn reports to a Management Board. 
 
Since its creation, EFSA has established key operating principles and rules which have been adopted by 
its Management Board. They include a commitment to openness and transparency in all of the Authority’s 
work. For example, EFSA undertakes to open up its meetings, organise consultations with stakeholders 
and the public, and ensure full access to all documents. 
 
EFSA’s role can be broken down into two major areas of activity (a) risk assessment and (b) risk 
communication. Its work is undertaken in response to specific requests for scientific advice mainly 
coming from the European Commission, the European Parliament and EU Member States. In its first five 
years of operation, EFSA has delivered more than 500 scientific opinions on a wide variety of risk issues. 
These have included high-profile hazards such as BSE, the safety of food additives such as aspartame, 
allergenic food ingredients, GMOs, contaminants, pesticides, and animal health issues including avian 
influenza and Bluetongue. EFSA’s work also includes the development, proposition and implementation of 
new harmonised approaches of risk assessment methodologies across the Panels, the European Union 
and internationally.  
 
The Authority has an important role in collecting and analysing scientific data to ensure European risk 
assessment is supported by the most complete scientific information available. This is done by working 
with the EU Member States to collate, share and analyse EU-wide data, as well as launch public 
consultations and calls for data to gather information from external sources.  
 
EFSA’s risk assessment operations are organized into ten specific areas or Panels: (1) food additives and 
flavourings, (2) processing aids and materials in contact with food; (3) animal health and welfare; (4) 
biological hazards; (5) contaminants in the food chain; (6) additives and products or substances used in 
animal feed; (7) genetically modified organisms; (8) dietetic products, nutrition and allergies; (9) plant 
protection products and their residues; and (10) plant health. The Scientific Committee supports and 
coordinates the scientific panels to ensure consistency in the scientific opinions they produce.  
 
In addition, EFSA’s Pesticide Risk Assessment Peer Review Unit is responsible for the peer review of 
active substances used in EU plant protection products, while the Zoonoses Unit analyses and reports 
data of zoonoses, antimicrobial resistance, microbiological contaminants and food-borne outbreaks. 
 
 
10.4.2.2. Data sources 
 
The Rapid Alert System for Food and Feed (http://ec.europa.eu/food/food/rapidalert/index_en.htm) is a 
system which ensures the sharing of information concerning food and feed safety. Whenever a member 
of the network has any information relating to the existence of a serious direct or indirect risk to human 
health, this information is immediately notified to the Commission under the RASFF. The Commission 
immediately transmits this information to the members of the network. Article 50.3 of the Regulation 
(EC) No 178/2002 gives further criteria for when a RASFF notification is required. States participating in 
the network shall immediately notify the Commission under the rapid alert system of: (a) any measure 
they adopt which is aimed at restricting the placing on the market or forcing the withdrawal from the 
market or the recall of food or feed in order to protect human health and requiring rapid action; (b) any 
recommendation or agreement with professional operators which is aimed, on a voluntary or obligatory 
basis, at preventing, limiting or imposing specific conditions on the placing on the market or the eventual 
use of food or feed on account of a serious risk to human health requiring rapid action; (c) any rejection, 
related to a direct or indirect risk to human health, of a batch, container or cargo of food or feed by a 
competent authority at a border post within the European Union.  
There are two categories of notifications: (i) alert notifications, where a problem has been identified and 
the Member State detecting the problem has initiated relevant measures e.g. withdrawal or recall; (ii) 
information notifications, where a food or feed risk is identified but no rapid action is necessary because it 
has not got onto the market, mostly concerning food and feed consignments that have been tested and 
rejected at EU external borders. In the first case, consumers can be reassured that such products have 
been withdrawn or are in the process of being withdrawn from the market; in the second case, 
consumers can be reassured that such products have not reached the market or that all necessary 
actions have already been taken. 
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The number of notifications transmitted through the RASFF rose from 698 in 1999, to 823 in 2000, 1567 
in 2001, 3024 in 2002, 4414 in 2003, 5562 in 2004, 7170 in 2005. In 2006, for the first time since the 
system has been operating, the number of notifications showed a decrease to 6840. The reason for this 
decrease lies with the reduced number of notifications for microbiological contamination and for the use 
of illegal dyes. There are similar European alert system and networks for events involving exposure to 
radio-chemicals or unsafe products. 
 
Micro-organisms, contaminants and residues.  
 
Article 33 of Regulation (EC) No 178/2002 foresees that EFSA shall search, collect, analyse and 
summarise data on, among others,  

 
•  occurrence of micro-organisms; and  
•  contaminants and residues. 
 
In order to permit the conduct of risk assessments for chemical and biological agents potentially present 
in food (or feed), consumption levels of various food commodities in the EU are required at both 
aggregated and individual food level. This concerns food consumption by the general population as well 
as by subpopulations e.g. infants, pregnant women, immuno-compromised individuals or the aged. It is 
also important to be able to estimate low and high percentile consumption levels from information stored 
in the databases to identify vulnerabilities due to eating habits. High consumption levels are important for 
hazardous agents (see also Section 4.14.2). 
 
Apart from Regulation 178/2002, there is also specific Community legislation that assigns EFSA tasks 
related to data collection. Specifically, 
 
•  Directive 2003/99/EC on Zoonoses prescribes that EFSA has to examine the data submitted by 

the Member States on zoonoses, antimicrobial resistance and food-borne outbreaks and publish 
an annual Community Summary Report on the results. 

•  Regulation (EC) No. 396/2005 provides that EFSA has to collect and analyse the results of the 
official controls on pesticide residues in food and feed. 

 
Four CRLs have been established according to Regulation No. 882/2004 for the monitoring of the 
pesticide residues in the following areas:  
 
•  cereals and feeding stuffs; 
•  food of animal origin and commodities with high fat content; 
•  CRL for fruit an vegetables including commodities with high water and high acid content; and 
•  CRL for single residue methods. 
 
The sampling methods for official control programmes have been harmonised in the Commission Directive 
2002/63(27, 28) 
 
There are some significant attempts already in place across the EU to harmonise testing methodology for 
contaminants. Regulation No 882/2004 establishes Community Reference Laboratories in food and feed for: 
 
• marine biotoxins; 
• mycotoxins; 
• heavy metals in food and feed; 
• dioxins and PCBs; 
• polycyclic aromatic hydrocarbons; and 
• residues of veterinary medicines and contaminants in food of animal origin. 
 
In addition, Regulation No. 882/2004 foresees a Community reference lab for food contact materials. 
 
There are also a number of Commission regulations specifying in detail sampling and analytical protocols to 
follow for the official control of selected contaminants: 
 
•  Commission regulation (EC) 401/2006 lays down the sampling and analysis methods sampling 

and analysis for the official control of levels of mycotoxins in foodstuffs; 
•  Commission regulation (EC) 1882/2006 lays down the sampling and analysis methods for the official 

control of the levels of nitrates in certain foodstuffs; 
•  Commission regulation (EC) 333/2007 lays down the sampling and analysis methods of some heavy 

metals, 3-MCPD and benzo(a)pyrene in foodstuffs; and 
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•  Commission regulation (EC) 1883/2006 lays down the sampling and analysis methods of dioxins and 
dioxin-like PCBs in certain foodstuffs. 

 
Despite official specifications, there is still some incongruence in reporting the analysis. Specificity and 
sensitivity of the methods used are not always given. Sensitivity is more commonly geared to maximum 
limits in the legislation rather than the levels required for the exposure assessment. There is thus a need 
for further harmonisation. Commission regulation (EC) 1881/2006 specifies contaminants that should be 
regularly tested. However, the number of tests to be performed is not specified. Thus, implementation 
varies across Member States. For example, monitoring of nitrate in vegetables is compulsory with regular 
reporting to the Commission but the frequency of testing varies across Member States. Such surveillance 
is often targeted to problem areas and not random. It will thus not necessarily be representative for the 
exposure of the general population.  
  
The legislation requires Member States to regularly check the compliance of food with the established 
pesticides maximum residue levels. The national control plans, which are mainly risk-based, focus on 
critical products with regard to compliance with MRL legislation. In addition to the national control 
programmes, the participation in a specific EU coordinated programme will be mandatory. The latter aims 
at generating data to estimate the actual dietary pesticide exposure throughout Europe. The programme 
is designed as a rolling programme covering major pesticide/commodity combinations in 3 year cycles. In 
the future, besides the crops of plant origin (fruits, vegetables, and cereals), also products of animal 
origin will be included in the European monitoring scheme. Article 32 of Regulation (EC) 396/2005 
foresees that the EFSA takes over from DG Sanco's FVO the responsibility for the annual report on the 
national and Community pesticide control programmes.  
 
Zoonoses and zoonotic agents   
 
Regulation No 882/2004 lists CRLs for the determination of the following micro-organisms in food or 
feed: 
 
•  Salmonella; 
•  viral and bacteriological contamination of bivalve molluscs; 
•  Listeria monocytogenes; 
•  Coagulase positive Staphylococci; 
•  Escherichia coli, including Verotoxigenic E. coli; 
•  Campylobacter; 
•  parasites, in particular Trichinella, Echinococcus, and Anisakis; 
•  antimicrobial resistance; 
•  transmissible spongiform encephalopathy. 
 
The European Community system for the monitoring and collection of information on zoonoses was 
established by Council Directive 92/117/ECC. This Directive required the European Member States to 
collect, evaluate and report data on specific zoonoses and zoonotic agents to the Commission each year. 
The revised Community legislation was adopted by the European Council and Parliament on 17 November 
2003, and came into force on 12 June 2004. In order to obtain data that are comparable between 
Member States, it is essential that also other aspects than test methods are considered. In November 
2005 the EFSA Task Force on zoonoses data collection issued its recommendations on the "Weeds to 
revise the Community Reports on Zoonoses and to harmonize the related data collection" (EFSA Journal 
(2005) 73: 1- 60). 
 
Directive 2003/99/EC on the monitoring of zoonoses and zoonotic agents(29) lays down the rules for 
monitoring and reporting of data on zoonoses and zoonotic agents in animals, foodstuffs and 
feedingstuffs. 
This monitoring is mandatory for eight 'list A' zoonoses: 
• brucellosis; 
• campylobacteriosis; 
• echinococcosis; 
• listeriosis; 
• salmonellosis; 
• trichinellosis 
• tuberculosis due to Mycobacterium bovis; and 
• infections caused by verotoxigenic Escherichia coli. 
 
Other 'list B' zoonoses should be included in the monitoring and reporting according to 
the epidemiological situation in each Member State:  
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•  viral zoonoses: calicivirus, hepatitis A virus, influenza virus, rabies and viruses transmitted by 
arthropod 
•  bacterial zoonoses: borreliosis, botulism, leptospirosis, psittacosis, tuberculosis other than in 

point A, vibriosis and yersiniosis; 
•  parasitic agents: anisakiasis, cryptosporidiosis, cysticercosis, and toxoplasmosis; and 
•  other zoonoses and agents thereof. 
 
Food-borne outbreaks and antimicrobial resistance in Salmonella and Campylobacter strains are also to 
be reported on a mandatory basis. As in Directive 92/117, the requirement to monitor is mandatory. 
 
Under the new Zoonoses, Directive the EFSA is responsible for examining the data collected from the 
Member States and for preparing the Community Summary Report from the results. In this summary 
report, EFSA may also take into account the data provided by other Community institutions. This applies, 
in particular, to data received from: 
 
•  Communicable Disease Networks set up by Council Decision 21 19/98/EC; 
•  the control and eradication programmes for animal diseases and zoonoses under Council Directive 

64/432/EEC(30); and 
•  Council Decision 90/424/EEC(31) and coordinated control programmes for foodstuffs based on 

Council Directive 89/397/EEC(32). 
 
Regulation) No 882/2004 provides for Community reference laboratories for the diagnosis of the following 
diseases in animals: classical swine fever, African horse sickness, avian influenza, Newcastle disease, 
swine vesicular disease, fish diseases, bivalve mollusc diseases, rabies (vaccination monitoring), 
bluetongue, African swine fever, foot and mouth disease, and brucellosis. 
The new legislation no longer covers reporting of zoonoses in humans. This information is now accessed 
from the Communicable Disease Networks set up by Council Decision No 2119/98/EC(33). Nevertheless, 
the human cases linked to food-borne outbreaks will still be reported under the Zoonoses Directive. To 
foster good interaction between all parties involved, the Commission has adopted with the relevant 
Member State authorities, a plan to integrate human data on zoonoses provided through the 
Communicable networks with the data on zoonoses and zoonotic agents collected under directive 
2003/99/EC. 
 
EFSA has also been requested by the Commission to support the design, collation and analysis of a series 
of baseline surveys in laying hens, turkeys, slaughter pigs such as Campylobacter and Salmonella in 
broiler meat. The results of these surveys are used to set EU targets to reduce the prevalence of 
Salmonella in these various animal species and enable the consideration of risk management options for 
other zoonotic agents. 
Whereas Directive 2003/99/EC establishes the monitoring for a number of zoonotic organisms, it 
currently does not serve as a Community-wide source of data for all micro-organisms. Hence, data on 
organisms not currently reported may need to come from other sources, particularly research projects. 
The European Union Risk Analysis Information Network (EU-RAIN) is an EU-funded concerted action 
project involving 19 research institutes and consumer organisations from Europe and North America 
(Project number QLK1-CT-2002-0217). It aims at establishing a web-based database (www.eu-rain.com) 
where scientists can access raw data from studies for microbial risk assessments. The type of studies for 
which raw data are included are baseline studies, bacterial growth and survival studies, dose response 
studies, and lifestyle studies. 
 
For animal health, disease data are provided by the Member States to the Commission's Animal Disease 
Notification system (ADNS). Council Directive 82/894/EEC (as last amended by Commission Decision 
2004/216/EC) makes it compulsory for the Member States to rapidly notify outbreaks of the many infectious 
animal diseases.  
 
The ADNS is a notification system through which this information is provided. The Member States and the 
other countries connected to the application are responsible for supplying ADNS with the necessary 
information. The notification can be inserted directly into the ADNS system via internet or sent by a 
structured e-mail to the Commission; the information is then automatically inserted into the ADNS 
system. 
 
It is mainly a management tool that ensures rapid and detailed exchange of information between the 
competent national authorities responsible for animal health and the Commission about outbreaks of these 
animal diseases in the countries that are connected to the application. The system allows the monitoring of 
outbreaks of contagious animal diseases and enables Member States and Commission services to take 
coordinated measures to prevent the spread of the above mentioned diseases. 
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The same Directive lays down the rules about the procedures for notification, in particular the information to 
be sent and the time limits for notification. Two types of outbreak are considered:  
 
•  Primary outbreak: an outbreak of a contagious animal disease not epi-zoo-tiologically linked with 

a previous outbreak in a region or the first outbreak in a previously unaffected region of a 
Member State. All members need to be immediately informed on this kind of outbreak. Council 
Directive 82/894/EEC provides that the notification must be sent within 24 hours from the 
confirmation of the outbreak. 
 

 
•  Secondary outbreak: an outbreak following a primary outbreak in an already infected region. For 

the secondary outbreak, the notification must be sent at least on the first working day of each week. 
Commission Decision 2005/176/EC (repealing Decision 2000/807/EC) lays down the codified form 
and the codes for the notification of these contagious animal diseases. 

 
On the internet page of DG Health & Consumer Protection information can be found on the ADNS system. 
The page can be accessed via the following link: http://europa.eu. 
int/comm/food/animal/diseases/adns/index.en.htm. On this webpage, a summary of the number of 
outbreaks and the date of the last outbreak notified to the ADNS system is given for the current year and 
previous years. The report for the current year is updated on a weekly basis. In the case of a large outbreak 
of an infectious disease affecting more than one Member State, maps showing the location of the outbreaks 
and summary data sent to the ADNS system by the affected countries is also published. 
  
Animals suspected of a transmissible spongiform encephalopathy (TSE) are examined in accordance with 
Article 12.2 of Regulation (EC) No 999/2001 laying down rules for the prevention, control and eradication 
of certain TSE (TSE Regulation). The legal framework for the active monitoring of ruminants for the 
presence of TSE is laid down in Article 6 of the TSE Regulation and specified in its Annex III, Chapter A. At 
the beginning of 2005, an active monitoring was carried out in accordance with the amendments of the 
TSE Regulation laid down in Commission Regulation (EC) No 2245/2003 and Commission Regulation (EC) 
No 214/2005, providing for an increased monitoring in goats.  
 
In accordance with Article 6.4 specified in Chapter B.I of Annex III of the TSE Regulation, Member States 
submit an annual report to the Commission on the monitoring programme performed and its outcome. 
The specifications laid down in Regulation (EC) No 36/2005, amending the TSE Regulation became 
applicable in 2205. All this information is introduced and processed in a database in order to summarise 
the information provided and elaborate summary tables to be distributed within the Commission, to 
Member States, Bulgaria and Norway. This database is accessible by EFSA. 
 
In order to fulfil its mandate, the World Animal Health Organisation (OIE) manages the world animal 
health information System, based on the commitment of Member Countries to notify to the OIE the main 
animal diseases, including zoonoses. The most recent list was approved in May 2006 by the International 
Committee and came into force in 2007. 
 
Immediate notifications of exceptional epidemiological events are published, on receipt, in the OIE's three 
official working languages (English, French and Spanish), under the heading “Alert messages”. 
Immediate notifications and follow-up reports are published under the heading “Disease information”. 
 
An electronic distribution list called “OIE-Info” has been set-up to facilitate and widen the dissemination of 
animal health information, in the form of an immediate message sent to the Delegates of the Member 
Countries, the OIE References Laboratories and Collaborating Centres, international and regional organisations, 
as well as any institutions or individuals interested in receiving directly such information. 
 
Animal Health Information for 2005 and thereafter is accessible from the new WAHID (World Animal Health 
Database) Interface available at: http://www.oie.int/wahid. The monthly and annual data supplied by 
Member Countries on animal diseases and zoonoses prior to 2005 can be accessed in OIE database via the Web 
interface, Handistatus IL 
 
A summary of the annual data is also contained in a publication entitled “World Animal Health”, which 
also includes more detailed sanitary and general information. A special section is devoted to the bovine 
spongiform encephalopathy (BSE) situation worldwide in response to the many requests for information on 
the subject received by the OIE. 
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The Global Framework for Progressive Control of Transboundary Animal Diseases (GF-TADs) is a joint FAO/OIE initiative, which combines the strengths of both 
organisations to achieve agreed common objectives. GF-TADs is a facilitating mechanism which will endeavour to empower regional alliances in the fight against 
transboundary animal diseases (TADs), provide for capacity building and give assistance for establishing programmes for the specific control of certain TADs based 
on regional priorities. One of the thrusts of the GF-TADs programme is the development of Regional and Global Early Warning Systems for major animal diseases. 
  
 
An important information source for the current Report has also been the 2006 RIVM Report, entitled “Our Food, Our Health”. 

 
 
10.4.2.3. Data description and analysis 
 
Several years ago, the European Commission established the Rapid Alert System for Food and Feed (RASFF) to ensure the sharing of information concerning 
food and feed safety. In the frame of RASFF there are two categories of notifications : (i) alert notifications, where a safety problem has been identified in 
relation to specific products and the competent EU Member State has already adopted relevant measures(e.g. withdrawal or recall); (ii) information 
notifications, where a food or feed risk has been identified in relation to specific products but no rapid action is needed because they have not gone onto the 
market mainly because they were tested and rejected at EU external borders. Annual reports on the Rapid Alert System for Food and Feed summarise the 
number and origin of notifications, the countries involved, the identified products and risks. In 2006, there were 938 alert notifications with fish, crustacean 
and mollusc products the largest category (20%), and the-largest risk category being pathogenic micro organisms (16%). A total of 2009 information 
notifications were reported with the largest product category being nuts and nut products (33%) while the largest risk category was mycotoxins (40%). 
Reported risks from pesticide residues are way down the list at 2% of alert notifications and 4% of information notifications. The widening of the RASFF to 
become a more global international network is under active consideration by the Commission. Interested third countries are being encouraged to set up 
their own regional schemes to improve the protection of their consumers and consumers in the EU via their exported products (e.g. Thailand, Argentina and 
China). Once established, these regional alert networks could be interconnected to become a global RASFF. 

 
Biohazards 
 
Many biological hazards can be present in food (Table 10.4.2.1), in particular of animal origin, mainly associated with zoonoses (Table 10.4.2.2). In humans, 
the severity of these diseases can vary from mild symptoms to life threatening conditions (Table 10.4.2.3 The infection can be acquired directly from 
animals or through ingestion of contaminated foodstuffs or water). Salmonella in poultry, Listeria monocytogenes in dairy and meat products, biotoxins in 
live molluscs, Trichinella in horses, wild pigs and domestic swine and BSE from cattle in particular and many others, all pose serious risks to public health. 
 
Table 10.4.2.1. Association of pathogenic (micro-) organisms with various types of food 
Source: RIVM (2006) 
 
Organism Starch 

containing 
products 

Fruit and 
vegetables 

Meat and  
meat 
products  

Dairy products Fish and 
shellfish 
 

 
Bacteria - infectious 
 

     

Aeromonas spp.     X 
Arcobacter spp.   Cattle, Pig, 

Chicken 
  

Brucella melitensis/    X  
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abortion/suis  
 
Campylobacter spp   Chicken,   

cattle, pigs, 
sheep 
 

Untreated milk  

Coxiella burnettii      
Enterobacter sakazakii    Baby milk 

powder 
 

 

Escherichia coli 
Shiga-toxin producing 
 

  Cattle Untreated milk 
 

 

Francisella tularensis      
Listeria monocytogenes   Meat 

products 
Soft cheese Smoked 

fish 
Mycobacterium avium  
ssp. avium  
 

  Pig   

Mycobacterium bovis   Cattle Untreated milk  
Mycobacterium avium  
ssp. paratuberculosis  
 

  Cattle Milk  

Salmonella (para)typh      
Salmonella spp.– other  Sprouting Chicken, pig, 

vegetables cattle, egg 
  

Shigella spp      
Vibrio cholera      
Vibrio – marine species     X 
Yersinia enterocolotica   Pig   
 
Bacteria – toxin 
producing 
 

     

Bacillus cereus Rice, 
pasta 

Spices    

Clostridium botulinum Potatoes X X  X 
Clostridium perfringens   Cattle, pig, 

chicken 
  

Staphylococcus aureus    Cheese, 
pastries 

Shrimps 

 
Viruses 
 

     

Adenovirus      
Astrovirus      
Enteroviruses      
Hepatitis A virus     Shellfish 
Hepatitis E virus   Pig   
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Table 10.4.2.2. Zoonotic diseases and food-born outbreaks in the EU 
 

 
Disease/micro-

organism Occurrence Trend Main human exposure route 
    
Campylobacteriosis 51.6 per 100 000  Increasing (7.8% in 

2005) 
Poultry meat and contaminated 
drinking water 

Salmonellosis  35.0 per 100 000  Decreasing in eggs 
over the last 5 
years(34). Around 
one in five of the EU 
15 large scale 
commercial egg 
produced have laying 
hens infected with the 
main salmomenna 
types.  

Eggs, poultry, turkey and pig meats 

Antibiotic resistance of 
Campylobacter and 
Salmonella isolates 

High proportion Growing  

Verotoxigenic Escherichia 
coli and Yersinosis   

Considerable  Unclear Unclear 

Listeriosis  Rare, but severe 
consequences 

Growing  Ready-to-eat foods  

Food-born viruses (e.g. 
Caliciviruses) 

Most important cause of 
food-born outbreaks  

Growing  Fruit and vegetables  
Contaminated drinking water 

Trichinellosis and 
Echinococcosis  

Low, but severe 
consequences 

 Wildilife 

Source: EFSA 

 
 
Table 10.4.2.3. Disease symptoms associated with pathogenic (micro-) organisms in food 
Source: RIVM (2006) 
 

Severity of the disease symptoms 
Organism Mild 1 Severe 2 Chronic 3 Mortality 4 
 
Bacteria – Infectious 
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Aeromonas spp. GR5   Low 
Arcobacter spp. GE   Low? 
Brucella melitensis 
/abortus/suis 

Influenza Brucellosis Brucellosis Medium 

Campylobacter spp. GE, ReA6 GBS7  Medium 
Coxiella burnettii  Endocarditis, hepatitis 

 
 Medium 

Enterobacter sakazakii  Sepsis and meningitis 
in neonates 

 High 

Escherichia coli – Shiga-
toxin 
Producing 

GE, HC9 HUS10 ESRD11 Medium 

Escherichia coli – Other GE   Medium 
Francisella tularensis  Tularemia   
Listeria monocytogenes  Abortion, stillbirth, 

meningitis 
 High 

Mycobacterium avium ssp. 
avium 

  COPD12 Low 

Mycobacterium bovis  Extra pulmonary 
tuberculosis 

 Unknown 

Mycobacterium avium ssp. 
paratuberculosis  

 Possible association   

   with Crohn’s disease  Low 
Salmonella (para)typhi  Typhoid (and 

paratyphoid) 
 Medium 

 
Salmonella spp. - other GE, ReA   Medium 
Shigella spp. Dysentery HUS  Low 
Vibrio cholerae Cholera   Low 
Vibrio – marine species GE Sepsis, wound infection  High (V. 

vulnificus), 
    Medium 

(other) 
Yersinia enterocolotica GE, ReA   Medium 
 
Bacteria – toxin producing 
 
Bacillus cereus GE (especially 

vomiting) 
  Low 

Clostridium botulinum  Botulism  High 
Clostridium perfringens GE   Low 
Staphylococcus aureus GE   Low 
 
Viruses 
 

    

Adenovirus GE    
Astrovirus GE    
Enteroviruses GE Neurologic symptoms Diabetes Medium 
Hepatitis A virus GE Jaundice  High, in adults 
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Hepatitis E virus  Jaundice  High, in 
pregnant 
women 
 

Norovirus GE   Unknown 
Rotavirus GE (children) Malabsorption  Low 
  intussusception 

 
  

Sapovirus GE   Low 
 
Prions 
 
 
BSE prion 

   
nvCJD13 

 
Very high 

 
 
  
Following the food crises of the 1990s, new measures were taken by the Commission to increase the level of food safety and restore consumer confidence. 
  
These measures, based on sound scientific opinions, include:  
 
• A co-ordinated and holistic approach towards food hygiene, covering all levels of the food chain and applying a transparent hygiene policy to all food and 

feed operators;  
• Increasing knowledge of sources and trends of pathogens by monitoring zoonotic agents throughout the food and animal feed chain; 
• Establishing control programs for Salmonella and other food-borne zoonotic diseases to reduce public health risk and provide the basis for adopting 

measures to manage these risks. Animal health is an important factor in food safety because some diseases, the so-called zoonoses such as brucellosis, 
salmonellosis and listeriosis, can be transmitted to humans through contaminated food. Community legislation on animal health covers certain zoonotic 
animal diseases, which can be transferred to humans via foodstuffs. There are specific measures against zoonoses in Community legislation relating to 
Veterinary Public Health. 

 
An assessment of the safety and quality of all types of foodstuffs has to properly consider microbiological criteria, applicable at the site of food production as 
well as products on the market; microbiological criteria are tools that can be used in assessing the safety and quality of foods. Due to reasons related to 
sampling, methodology and uneven distribution of microorganisms, microbiological testing of finished food products on its own is insufficient to guarantee 
the safety of a foodstuff. The safety of foodstuffs must be mainly ensured through a more preventative approach, such as product and process design and 
the application of Good Hygiene and Manufacturing Practices (GHP, GMP) and of the Hazard Analysis Critical Control Point (HACCP) principles. Commission 
Regulation (EC) No 2073/2005 on microbiological criteria for foodstuffs, applicable from 1 January 2006, lays down food safety criteria for certain important 
food-borne bacteria, their toxins and metabolites, such as Salmonella, Listeria, Enterobacter sakazakii, staphylococcal enterotoxins and histamine in specific 
foodstuffs. 
 
As regards the TSEs (BSE, scrapie etc), the following actions have been taken: 
 
• measures have been developed to avoid contagion of other animals or  
  contamination of the consumers; 
• harmonisation of TSE measures in Member States and the TSE import  
  rules applicable to third countries; 
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• prohibition of the recycling into feed or technical products of certain animal by-products and identifying safe alternative methods for the use or 
disposal of animal waste.  

 
Zoonoses are diseases or infections, which are transmissible from animals to humans. The infection can be acquired directly from animals, or through the 
ingestion of contaminated foodstuff. In humans, the severity of these diseases can vary from mild symptoms to life threatening conditions. The importance 
of a zoonosis as a human disease depends on several factors, such as severity of the disease, the case fatality, and number of cases (incidence) in the 
population. 
 
In order to prevent these diseases from occurring, it is important to identify which animals and foodstuff are the main sources of the infections. For this 
purpose, information is collected and analysed from all European Union Member States in order to help the Community to improve control measures in the 
food production chain and to protect human health. 
 
In 2005, twenty-four member States submitted information on the occurrence of zoonoses, zoonotic agents, antimicrobial resistance and food-borne 
outbreaks to the European Commission and the European Food Safety Authority (EFSA). Further information on zoonoses cases in humans was acquired 
from the European Centre for Disease Prevention and Control (ECDC). These data covered 16 zoonotic diseases. Assisted by its Zoonoses Collaboration 
Centre, EFSA and ECDC jointly analysed the information and published the results in their annual Community Summary Report. In addition, three countries 
non belonging to EU provided information on zoonoses for the report (EFSA, 2006a).
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The main conclusions on the Community Summary Report in 2005 (EFSA, 2007) are: 
 
• Campylobacteriosis is the most frequently reported zoonotic disease in humans within the EU. 

Reported Campylobacter cases in 2005 increased by 7.8% compared to the previous year, rising 
to an incidence rate of 51.6 cases per 100,000 people and to a total of 197,363 cases. Poultry 
meat is assumed to be amongst the most important sources of food-borne Campylobacter 
infections, and in line with this the highest proportion of Campylobacter positive samples in 2005 
were reported for this food category. The proportion of positive samples in fresh poultry meat 
was high in most member states. 

• Despite a decrease in the number of human cases when compared to 2004, salmonellosis 
remains the second most frequently reported zoonosis in the EU. The major sources of food-
borne Salmonella infections are eggs as well as poultry and pig meat (up to 18%). In 2005, 
Salmonella was most frequently reported from fresh poultry and pig meat. An overall decreasing 
trend in Salmonella prevalence was apparent in table eggs over the last 5 years. 

• Relatively high proportions of Campylobacter and Salmonella isolates from animals and food 
showed resistance to antimicrobials commonly used in human therapy. This is especially the case 
for resistance to fluoroquinolones in Campylobacter isolates from poultry. Food-borne infections 
caused by these resistant bacteria pose a particular risk to humans, as therapeutic options to 
treat the disease cases may be limited. 

• Verotoxigenic Escherichia coli (VTEC) infections and yersiniosis are also important zoonotic 
diseases, with considerable incidences in EU. The lack of information on the association of the 
VTEC and Yersinia findings in food and animals to human disease cases, inhibits a proper 
assessment of the relevance of different foods and animal species as sources of human infections. 
There is a need for more detailed information on the serotypes and other virulence factors related 
to human pathogenic serotypes as well as for harmonisation of the analytical methodology. 

• Listeriosis is an important zoonosis in humans due to the severity of the disease. Ready-to-eat 
food (RTE) are the main source of the food-borne infections. Among the large number of different 
types of RTE foods examined, typically very few carried Listeria monocytogenes at levels over the 
limit that poses a significant risk to human health (100 bacteria/g). However, in RTE fishery 
products more positive findings and samples over the 100 cfu/g limit were made indicating that 
this food category is of higher risk for consumers. 

• Salmonella, Campylobacter and food-borne viruses are the most important causes of food-borne 
outbreaks. For Salmonella outbreaks egg products and broiler meat were the most frequent 
vehicles of the infection. For Campylobacter outbreaks broiler meat remained the major source of 
infection, though the largest Campylobacter outbreaks were caused by contaminated drinking 
water. Caliciviruses are the most common causative agents of food-borne virus outbreaks. The 
most common sources are drinking water, fruit and vegetables. Further harmonisation of the 
reporting on outbreaks would improve the quality of the Community analyses. 

• The incidence of the two food-borne parasitic zoonoses, trichinellosis and echinococcosis, was low 
in humans, but relevant due to severity of the diseases. Trichinella was rarely detected in farm 
animals. For both zoonoses, wildlife is an important reservoir. There is a distinct geographical 
distribution of cases and related risk of acquiring disease within the EU. 

• No information on human cases of Toxoplasma infections was available for 2005. Data on 
Toxoplasma in food was also sparse. There is a need to define the optimal monitoring schemes 
for the agent and to improve detection and reporting in the EU. 

• The Community measures to eradicate brucellosis and bovine tuberculosis in animals have 
contributed towards most of the member States being officially free of the diseases or reporting 
no positive cases. However, the progress towards eradication of the diseases is slow in some of 
the non member States. 

• Even though there were only few rabies cases reported in humans, the increased reporting of 
cases in domestic animals and wildlife in the eastern part of the EU is of some concern. 

• The emergence of the bovine spongiform encephalopathy (BSE, mad cow disease) epidemic in the 
UK put TSEs out of the shadow, but only in 1996 the BSE agent was found to transmit to humans 
and cause a new type of TSE, vCJD. An afterwave occurred four years later when active 
surveillance proved the presence of BSE as much more widespread in continental Europe than 
what believed at political level. Science-based control measures by the EU and elsewhere 
succeeded in restricting the BSE epidemic to a continuous decline in recent years in most but not 
all countries. However, several questions are still to be solved (Budka Hebert in EFSA 2007b). 

 
Chemical hazards 
 
Non naturally occurring substances 
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Chemical contaminants may end up in food through a number of different pathways, including their occurrence in the environment, releases from food 
packaging materials, residues of plant protection agents and fertilizers in agriculture, residues of veterinary medicinal products to prevent or treat food 
animal diseases, through the use of food additives and technological adjuvants during food transformation as well as contaminants in feed (Table 10.4.2.4). 
With respect to food safety, more dangerous food chemical contaminants include dioxins and related compounds, acrylamide, perfluorinated organic 
compounds, plant protection products, nitrates and aluminium. High levels of arsenic, one of the first chemicals recognised as carcinogen, are present as 
natural contaminant of ground water in specific areas of several European countries.  
 
 
Table 10.4.2.4. Not naturally occurring, potentially harmful chemical food constituents 
Source: RIVM (2006) 
 

 
Category, 
substance 

Food Possible health 
effects 
(in humans, or 
in experimental 
animals) 
 

Existing legal 
standard 

Exposure, 
possible 
exceedance of 
standards 

Possibility to 
influence 
exposure 

Remarks, 
sources 

 
Substances deliberately added to foods 
 
Food additives Many foods, for flavour, 

smell, colour, consistency 
or shelf life 

Various Admission subject to 
legal 
regulations; 
approx.1,800 
additives in use; in 
EU 
positive list 

No problem, 
due to 
admission 
policy 

Admission 
policy 

WHO, 200a; 
Barlow et al., 
2002  

Substances that are present in the diet as a result of human actions during food production 
 

  

Pesticides that are 
no 
longer admitted 
(DDT, drins, HCB, 
etc.)  

Residues in crops 
(import), human milk 

Persistence in 
the  
environment 
and the   
marked 
accumulation in
  
fatty tissue; 
neurotoxic, 
immunotoxic 
and 
teratogenic. 

Prohibited, still   
occasionally used in
  
third world countries 
  
 

Slight; 
concentrations 
have dropped 
markedly in 
recent years  

Monitoring Van 
Kasteren, 
2000; 
Richard et 
al., 2001; 
Fiolet & van 
Veen, 2001 

       
Pesticides that 
have been 
admitted 

Residues in crops 
 

Given the 
current  
situation of 
sporadic 

Approx. 400 active 
substances admitted; 
maximum residue 
limits 

In 2001, from 
2,900 
samples 
3.5% (the 

Admission 
policy, ‘Good  
Agricultural 
Practice’,  

Van der 
Schee, 2002; 
KAP, 2003 
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incidents where 
standards 
are exceeded, 
no effect 
is anticipated; 
Various 
effects in 
experimental 
animals 

(MRL) established (NL 
EU, Codex) 

Netherlands) 
and 
13% (import) 
involving 
incidents 
where 
standards  
were 
exceeded 
(especially 
grapes, 
cucumber, 
pineapple) 
 

monitoring by 
random 
sampling 
 

 
Veterinary 
medicines 
 

      

Antibacterial 
agents 

Residues in meat Development of 
resistance by 
(possible) 
monitoring by 
random 
human 
pathogens in  
farm animals 

EU regulations N.A. Admission 
policy; 
monitoring by 
random 
sampling 
 

EC, 1996 
 

Growth promoting 
substances 
(naturally 
present in the 
body, e.g. 
oestradiol; 
analogues, 
e.g. trenbolone; 
others, 
e.g. clenbuterol) 

Residues in meat 
 

At current levels 
of 
exposure, 
natural growth 
promoters have 
no effect; 
incident 
involving 
clenbuterol: 
heart rhythm 
disorders, 
neurological 
effects; 
hormonal 
effects. 
 

Prohibited in Europe 
in 
1988, following the 
DES 
affair; nevertheless 
increasingly used 
 

Residues are 
regularly 
 detected; 
sporadic high 
exposure 
when injection 
site is 
consumed 

Monitoring by 
random 
sampling; 
illegal 
operations 
mean that it 
is not always 
clear which 
substances 
should be 
searched for 

 
EC, 1996; 
FAO, 2000; 
WHO, 
2000b; 
Nielen et al., 
2003; 
Salleras et 
al., 1995 
 

 
Process contaminants 
 
Polycyclic aromatic 
hydrocarbons 
(PAHs) 

For example, in plant- 
based oils; also as 
products of pyrolysis 
when frying and baking 

Proven or 
possible  
carcinogenic 
(genotoxic); 

EU standards for 
PAHs 
in preparation 

Current oral 
exposure in 
 the 
Netherlands 

Management 
of the  
industrial 
process;  

Baars et al., 
2001; 
Kroese et al., 
2001; 
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in domestic kitchens most of the 
information 
relates to 
benzo(a)pyrene; 
it is estimated 
that the  
carcinogenic 
potential of 
all PAHs in food 
amounts 
to about 10x 
that of 
benzo(a)pyrene 

to PAHs,  
about 100-
200 ng per 
person per 
day  

research into 
processes 
by industry 
and 
government; 
avoid 
overcooking 
food in 
domestic 
kitchens 
 

SCF, 2002 

 
Chloropropanols 

 
Acid hydrolysis of  
plant-based proteins 
 

 
Possible 
carcinogen but  
not genotoxic 
 

 
EU standards for  
3-
monochloropropandiol 
in soy sauce 
 

 
Occasional 
high  
concentrations 
in soy sauce 
 

 
Monitoring; 
research  
into processes 
by industry 
and 
government  
 

Schlatter et 
al., 2002 

       

Heterocyclic 
amines 

Products of pyrolysis, 
when frying and baking 
in domestic kitchens 

Genotoxic 
carcinogen 

None Exposure or 
actual effects 
unknown 

Avoid 
overcooking 
food 
In domestic 
kitchens 

Nagao & 
Sugimura, 
2000 

Acrylamide Deep-frying and baking  
of potato and flour 
products in industrial 
processes or in the 
domestic situation (crisps, 
chips, biscuits) 

 
 
Carcinogenic; 
neurotoxic 

 
 
None 

 
Theoretical 
risk calculated  
at 75-130 
cases of 
cancer per 
year in the 
Netherlands 
 

 
Research into 
conditions 
of acrylamide 
formation; 
monitoring, 
process 
management 
 

 
RIVM/RIKILT, 
2002; 
Konings et 
al., 2003 
 

 
Environmental contaminants 
 
Lead  

Drinking water, via lead 
Water pipes 

 
Inhibits 
haemoglobin  
synthesis and 
the 
development of 
the 
nervous system 

 
As of 1-1-2006 
standard 
for lead in drinking 
water 
to be reduced, means 
that 
all lead water pipes 
must 

 
Exposure 
reduced by  
measures; 
estimate for 
early 1990s: 
effect in 
several 
thousand 

 
Environmental 
measures 
(lead-free 
petrol) 
 

 
IPCS, 1995; 
De Hollander 
et al., 1999 
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be replaced; EU 
standards 
for various foods 
 

children 
 

Mercury Mercury (organic) in fish Organic 
mercury: 
  
neurotoxic 

  
Intake via fish 
consumption  
well below the 
standard 
(WHO: 1.6 
ug/kg body 
weight per 
day) 
 

 
Environmental 
measures 
 

 
ATSDR, 
1999; EFSA, 
2004 

 
Dioxins and dioxin-
like 
Polychlorobiphenyls 
(PCBs); see 
textbox 4.11 

 
Oils and fats of animal 
origin, human milk 

 
Adverse effect 
on the  
development of 
the 
central nervous 
system; 
persistent and 
accumulate 
in body fat; 
harmful to 
the immune 
system and 
fertility, 
carcinogenic 

 
EU standards for 
dioxins in foods and 
animal feed 
 

 
In 1998/99 
intake of  
dioxins and 
dioxin-like 
PCBs in 8% of 
the 
population 
was above 
EU/WHO 
intake 
standard 
 

 
Environmental  
measures: 
strict 
standards 
governing 
emissions 
from waste 
incineration; 
monitoring 
of animal 
feeds 

 
Freijer et al., 
2001; 
SCF, 2001; 
WHO, 2002; 
Baars et al., 
2001; 2004 
 

       
Non dioxin-like 
PCBs  
(‘indicator’ PCBs) 
 

Oils and fats of animal  
origin, human milk 
 

Adverse effect 
on the  
development of 
the 
central nervous 
system; 
deleterious to 
the thyroid 
gland and the 
immune 
system 
 

Consumer Goods Act  
standards for the 
seven 
‘indicator’ PCBs; EU: 
risk 
assessment by EFSA 
in 
preparation 
 

Intake in 5% 
of the 
Population 
such that 
health effects 
could appear 
in the long 
term 
 

PCB-
containing  
equipment 
banned by 
the end of 
2003; 
monitoring of 
oils, fats 
and animal 
feed; 
environmental 
measures 
 

Bakker et al., 
2003 

Bromine-containing 
fire  
retardants 
(such as PBDEs) 
 

Products of animal  
origin, human milk, 
via increasing use in all 
kinds of products 
 

Effects on the 
liver,  
thyroid, immune 
system 
embryonic 
development 

None 
 

Little is known 
about  
exposure in 
the Dutch 
situation; in 
Sweden, the 

Alternative 
fire  
 retardants 
2003 
 

De Winter-
Sorkina et 
al., 
2003 



 616

 concentration 
in human 
milk increased 
until 1997, 
after which it 
declined 
 

 
 
Community food legislation aims at the establishment of the right balance between risks and benefits of substances that are used intentionally and at the 
reduction of contaminants in accordance with the high level of consumer protection that is required by Article 152 of the Treaty establishing the European 
Community. 
A risk analysis procedure based on sound scientific evaluation and taking into account other factors, such as the feasibility of control, underpins Community 
legislation is necessary to achieve this high level of health protection for the consumer,. For chemical substances in food, legislation is divided into the following 
areas:
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•  The legislation on food additives is based on the principle that only additives that are explicitly 

authorised may be used in specific foodstuffs and in limited quantities. Food additives are evaluated 
for their safety before they can obtain authorisation by the Commission,. 

•  The existing legislation on flavourings sets limits on the presence of undesirable compounds, while 
for the chemically defined flavouring substances a vast safety evaluation programme is ongoing. Only 
substances for which the outcome of the evaluation is favourable will be authorised for use in 
foodstuffs by means of a future positive list. 

•  The legislation on contaminants is based on scientific advice and the principle that contaminant levels 
shall be kept as low as can be reasonably achieved following good working practices. Maximum 
levels have been set for certain contaminants (e.g. mycotoxins, dioxins, heavy metals, nitrates, 
chloropropanols) in order to protect public health. 

•  The legislation on residues of veterinary medicinal products used in food-producing animals and on 
residues of plant protection products (pesticides) provides for a scientific evaluation before the 
products are authorised. If necessary, maximum residue limits (MRLs) are established and in some 
cases the use of substances is prohibited. 

•  The legislation on food contact materials provides that these materials shall not transfer their 
components into food in quantities that could endanger human health or change the composition, 
taste or texture of the food 

 
 
In 2005 the RASFF registered a significant increase in hazards arising from materials in contact with food, 
such as the migration of lead from ceramic ware, the migration of chromium and nickel from metal ware, 
or the migration of isopropyl thioxanthone from carton packages – notified for the first time. In case of 
plastic materials and articles, rapid alerts of primary aromatic amines (PAA), suspected human 
carcinogens, were in most cases related to migration from nylon kitchen utensils imported from China 
(European Commission, 2006).  
 
Persistence, increasing concentrations up the food chain – bioaccumulation, and the atmospheric and 
marine transportation of chemicals over long distances may result in environmental and human exposure 
in areas far from where the chemicals were released. For example, there are serious concerns about the 
Arctic region being a global sink for mercury and other persistent chemicals, impacting not only the 
human population but also other mammals, fish and plant life. The Baltic Sea is affected by historical and 
current contamination with POPs and other toxic compounds. Furthermore, POPs are found in high-
altitude mountain areas, such as the Alps, which serve as cold condensers for POPs (Kallenborn, 2006) 
 
Dioxins and related compounds 
 
In 2002 the Scientific Committee on Food assessed the risk of dioxin-like compounds in food and derived 
a tolerable weekly intake (TWI) of 14 pg WHO-TEQ/kg body weight for dioxins and dioxin-like 
polychlorinated biphenyls (dl-PBC). It also stressed that a considerable proportion of the European 
population still exceeds this TWI. As a consequence, the EU Commission has set maximum levels for 
dioxins and dl-PCB as well as for the sum of dioxins and dl-PBC in food and feed in order to cease highly 
contaminated specimens from the market. In addition, separate action levels for dioxins and dioxins-like 
PCB were set as an early warning tool of elevated contaminant levels. Moreover, the analytical network 
consisting of a Community reference laboratory, national reference laboratories and experienced field 
laboratories was intensified. Monitoring programmes recommended by the EU and performed by a 
number of EU Member States revealed a considerable decrease of human exposure to dioxin-like 
compounds during the past two decades. This is a clear indication that the numerous measures to reduce 
the emissions of dioxins and PCB have had beneficial effects (EFSA, 2007b). 

 
Acrylamide  
 
Acrylamide is a synthetic substance that is carcinogenic, mutagenic, toxic to reproduction and neurotoxic. 
In the EU, 99,9% of acrylamide is used to manufacture polyacrylamide. About 80-90% of polyacrylamide 
is used in wastewater treatment and paper and pulp processing. Other uses of polyacrylamide include 
crude oil production, cosmetic additives and soil and sand stabilisation. The degradation of 
polyacrylamide to release free monomeric acrylamide is reported to be unlikely. Acrylamide can also be 
used in the formulation of grouting agents. A large-scale use of acrylamide grout and acrylamide based 
grouting agents occurred at Hallandsasen, a ridge in the South-east of Sweden where a tunnel had been 
under construction since 1994, and led in September 1997 to exposure of workers and leakage into the 
environment (EU 2002). During the follow-up of this incident, Swedish officials realised that there must 
be other sources of acrylamide as they found unexpected high levels in unexposed individuals.  
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On 24 April 2002, the European Commission informed via the Rapid Alert System for Food about 
acrylamide findings detected in foods in Sweden. In some cases high levels of acrylamide were detected 
in specific starch-containing foods such as potato crisps, crispbread, breakfast cereals and chips. The 
detected findings have been confirmed in other countries, too (e.g. Switzerland, Norway, United 
Kingdom, Germany, USA, Canada). The public health implications of these findings are unclear. 
Acrylamide causes cancer in animals. While there are no scientific reasons to doubt this risk in humans, 
in principle, it cannot be reliably estimated at present, how high the risk of contracting cancer is in 
humans after the intake of acrylamide-containing foods. In principle, the so-called ALARA principle, i.e. as 
low as reasonably achievable, applies to genotoxic and carcinogenic substances. Information about 
ongoing research and monitoring recommendations are available on 
http://ec.europa.eu/food/food/chemicalsafety/contaminants/acrylamide_en.htm and on 
http://www.acrylamide-food.org/. 
 
An ad hoc methodology to assess the risk of carcinogenic and untogenic chemicals, applicable to 
acrylamide has been developed by EFSA (EFSA/WHO, 2006). 
 
Perfluorinated organic compounds 
 
Perfluorinated organic compounds (PFCs) are a group of compounds of which especially 
perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are widely used in the production 
of fluoropolymers and elastomers as well as in many industries and consumer products e.g. metal 
plating, fire fighting foams, the photographic industry, in semiconductor photolithography and aviation 
hydraulic fluids (OECD 2005), textiles, carpets, leather furniture, paper, packaging, cleaning products, 
cosmetics and plant protection products (Caliebe et al, 2006) Perfluorobutane sulfonate (PFBS) is used as 
replacement for PFOS, after the voluntary manufacturing phase-out of PFOS by the main producer. 
Further, OECD preliminary identified additional 17 substance groups that may degrade to PFCA (OECD, 
2006). 
 
PFCs, are ubiquitously found in the environment, particularly in wildlife animals (including marine 
mammals) and human samples. (Olsen et al, 2005, LGL 2006, Kannan et al, 2004, So et al, 2006). PFOS 
and PFOA were also detected in cord blood. This means they are able to pass the placental barrier and 
enter into foetal circulation (Inoue et al, 2004; Greenpeace and WWF, 2005). This gives special cause for 
concern as PFOS and PFOA are toxic to reproduction in animal experiments.  
 
Maximum concentrations of 598ng/L have been found in drinking water in the Rhine-Ruhr area, with 
PFOA as major component (Skutlarek et al, 2006). The food chain is a major route of human exposure; 
however, there is currently no generally adopted legal limit for PFC concentrations in food. A provisional 
limit for fish was set by German authorities after high levels of PFC were found in trouts: 0.02µg/g fish 
based on a TDI (Tolerable daily intake) of 0.1µg PFOS/kg body weight (BfR 2006). This level may already 
be exceeded by background concentrations as a food survey in the UK showed an average intake of 
0.13µg/kg bw (EFSA, 2006).  
 
PFOS is currently discussed as candidate for inclusion in the Stockholm convention. At EU level, 
legislation was adopted to restrict the marketing and use of PFOS as of 27 June 2007 (Directive 
2006/122/EC of 12 December 2006) while the US EPA invited producers on 25 January 2006 to 
participate in a voluntary PFOA Global Stewardship Programme. Participating companies committed 
themselves to achieve no later than 2010 a 95% reduction in emissions and content in products 
compared to a 2000 baseline and to work towards the elimination of PFOA by 
2015.(http://www.epa.gov/oppt/pfoa)  
 
Plant protection products 
 
Consumers may be directly exposed to pesticides present as residues in food or in drinking water. 
Protecting the health of consumers, users and of the environment is the driving principle behind 
regulatory control. It is expected that residues of pesticides will find their way into food supplies but 
conditions are set during regulatory approval to ensure that any residues present are not at levels which 
may cause harm and which should be as low as practically possible, even if higher levels would still be 
safe. The occurrence of any residues will be influenced by the pattern of use of plant protection products 
on the growing crops or subsequent use during storage and may be reduced during food processing. 
Measured residue levels in food also reflect our ability to detect and quantify them. 
 
The Maximum Residue Level (MRL) is the maximum specified amount of a pesticide legally permitted on 
crops or foodstuffs, showing that the pesticide was applied in accordance with the approved conditions of 
use (Good Agricultural Practice). MRLs are set for each approved pesticide on a wide range of fruit and 
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vegetables, cereals and animal products as appropriate. These levels do not correspond to the safety 
limits but are always set below, often far below, the safety limits. Detected surplus of the MRL are further 
investigated and may lead to enforcement activity by the regulators. 
 
Pesticide residues in food will also be influenced by usage during production and storage. Systematic 
surveys of pesticide usage on farms in England and Wales started in 1965 on a wide range of agricultural 
and horticultural crops and have continued on average at 4 yearly intervals per crop type. This is the 
longest and best documented data set in Europe, with patterns of usage that have changed dramatically 
over this period. 
(http://www.csl.gov.uk/newsAndResources/resourceLibrary/articles/puskm/). 
  
For example in arable crops, which account for more than 90% of total pesticide usage in Great Britain 
between 1994 and 2004, whilst the area of crops grown increased by 3%, the area treated increased by 
42%, but the total pesticide weight applied fell by 4% (Garthwaite et al, 2005). This resulted from 
increases in the average number of sprays applied and in the number of products used. Thus, the degree 
of tank mixing, from an average of 7 products per crop, to an average in 2004 of over 11 products per 
crop. The reduction in weight of pesticides applied each year through the ten years arises from the 
development and introduction of new molecules - intrinsically more active at lower doses - together with 
the greater use of reduced doses by farmers and growers. Thus, in this period the organochlorine 
insecticides were withdrawn, use of organophosphorus insecticides fell by 78% and the use of the 
pyrethroids, with lower rates of application, increased 3 fold by 2004. Whilst fungicide use increased by 
56% and herbicides by 44%, total annual weights applied increased by only 14% and 25% respectively 
during the 10 years. At European level, national estimates of use derived from commercial sales data are 
available for the years from 1992 to 2003 (Eurostat 2007). 
 
Since Regulation (EC) 396/2005 has not been fully implemented yet, the provisions of the previous MRL 
legislation on monitoring activities are still applied. According to Directive 86/362/EEC(35), 
86/363/EEC(36) and 90/642/EEC(37) Member States have to ensure through check sampling the 
compliance with the MRLs set at EU level. Each year since 1996 monitoring recommendations concerning 
a co-ordinated Community monitoring programme have been adopted to work towards a common 
strategy of control activities among Member States. The programme is designed as a rolling programme 
covering major pesticide/commodity combinations in 3 year cycles. Currently pesticide residues of about 
85 active substances are being monitored in 27 crops (38). Member States have set up national 
programmes in addition to the harmonised monitoring activities. The Food and Veterinary Office compiles 
the tables provided by Member States and summarises the overall results in the Annual Monitoring 
Report which is published on the website of the European Commission(39). 
 
Currently,) a high number of samples is analysed in Europe. In 2005 Member States reported results for 
more than 62.000 samples. In total, 706 different pesticides were sought in the surveillance samples of 
fruit and vegetables. The methods applied by Member States covered 44 to 631 active substances(40.) 
As a rough estimation about 7.5 millions of individual data points were generated in 2005. However, the 
reporting format is not appropriate to use the data for detailed assessments. It is, therefore, necessary to 
change the structure for data collection. A database compatible with the database formats used at 
Member States level should be developed in close collaboration with all Member States. 
 
The EU Member Countries generally have a nationwide surveillance programme to monitor pesticide 
residues in food and drink. Food samples bought by shoppers at retail and/or wholesale outlets are taken 
to laboratories where they are analysed. For instance, in the UK some 4000 food samples are analysed 
each year for a wide range of pesticides; this has produced a number of individual pesticide/food 
combinations of around 180,000. In addition to the dietary staples (potatoes, bread and milk), the annual 
surveillance programme includes a rolling programme which monitors different fruit and vegetables, 
cereals and cereal products, fish and fish products and products of animal origin every few years. 
Between 35 and 45 foodstuffs are surveyed each year depending on their dietary importance, past 
findings which might indicate a historical problem, intelligence from industry or monitoring schemes in 
other countries. In recent surveys no pesticide residues were detected in 70% of the samples, residues 
below the appropriate MRL were detected in almost 30% and in only 2% the statutory limits (MRLs) were 
exceeded. Very few of these gave rise to health concerns for the consumer. The survey results are 
published promptly (PSD website) and are reported to the European Commission on an annual basis as 
required by the European food monitoring programme. 
 
At European level, harmonised provisions for MRLs have been progressively added to EU legislation for 
various pesticide/commodity combinations since 1976; currently,  some 250 pesticides are covered. The 
European Commission has a food standards programme to harmonise the remaining 650 pesticides which 
potentially could be present as residues in food (EC 2005). However, since many pesticides are no longer 
used in agriculture within or outside the EU, it is appropriate to set MRLs for such essentially obsolete 
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pesticides as low as possible. Therefore, the Commission will propose that MRLs for 660 obsolete 
pesticides are set at the limit of determination, which is the lowest level that surveillance laboratories can 
achieve in monitoring analyses (0.01mg/kg). For the remaining approximately 240 pesticides, the 
Commission will review the temporary MRLs established nationally by the Member States and, after a 
comprehensive assessment of the active substances, will establish the final MRLs. In addition, the health 
of infants and young children are further protected by the provisions of the Baby Food Directive 
(European Commission 2006). This stipulates that, for practical purposes, there should be no pesticide 
residues in foodstuffs for particular nutritional uses intended for infants and young children and sets the 
level at 0.01mg/kg, again the limit of analytical determination. 
 
Developments in analytical technology and methods have improved the analytical capability and  
detection sensitivity, which has been paralleled by more demanding legislative requirements. This 
combination has led to an improved ability to monitor for pesticide residues in food. Chromatographic 
columns and detection systems have been improved; now it is possible to look for more pesticides in 
more samples with lower limits of detection and quantification, resulting in improved quality of pesticide 
residue data. In the mid-90s surveillance methods used gas liquid chromatography (GC) and were 
capable of detecting 30 to 40 compounds in multi-residue methods in several runs using selective 
detectors (e.g. fluorescence) with a reporting limit of 0.05 mg/kg. With the development of liquid 
chromatography – Mass Spectrometry (LC-MS), currently monitoring programme now looks for over 200 
compounds in two runs with a reporting limit of 0.01 mg/kg. The wider introduction of Time of Flight 
mass spectroscopy (TOFMS) will enable the collection of all screening data from a sample, with 
interpretation limited only by the data software and spectral libraries rather than by the selective 
limitations of the detector. 
 
The general trend from the analytical results of surveillance laboratories over the last decade is that even 
though more residues are being detected, these are generally at lower levels. This reflects patterns of 
pesticide use and the more demanding legislative requirements regulating pesticide residues on or in 
food. 
  
Regulation (EC) No 396/2005 will establish an obligatory system for the monitoring of pesticide residue 
levels in the EU and emphasizes the importance to carry out further work to develop a methodology to 
take into account the cumulative and synergistic effects of pesticides. Particularly, Chapter V (articles 26 
through 34) considers the following elements: the design of the sampling system, the multi-annual 
Community and national control programmes, the information to be provided by the Member States and 
the EFSA annual report on pesticide residues. 
 
Exposure to a mixture of compounds can result in an additive (cumulation, dose addition) effect or 
interaction resulting in a stronger or weaker than expected effect. Exposure to multiple residues of 
pesticides via food is common. However, available data indicate that the level of intake is below the 
reference values. Available experimental data indicate that interaction is not expected to occur at non-
effective doses. Therefore, only cumulative risk assessment of compound sharing the same mode of 
action needs to be prioritised for discussion and assessment. A set of criteria to identify a “common 
mechanism group” of compounds (i.e. compounds that show dose-addition) has been put forward. 
Several methods have been proposed with different levels of detail and uncertainty, together with 
request of resources to carry out cumulative risk assessment. All have advantages and disadvantages. 
Cumulative risk assessments have been conducted, mainly by US EPA, but also in some European 
countries, on anticholinergic (organophosphorus and carbamate compounds), triazines, and 
chloroacetanilides. Results provide some reassurance, indicating that predicted cumulative-exposures are 
within acceptable levels. A number of criteria for selecting groups of compounds to be studied has been 
proposed. Continuous dialogue between the risk assessment community (toxicologists, expert in residues 
and food consumption) and risk managers is necessary to optimize the use of the scarce available 
resources (EFSA, 2007a). 
 
Tin organic compounds 

 
Tin organic compounds is one of the best known and documented examples of substances causing 
endocrine disruption in aquatic organisms (imposex in snails). They also have adverse effects on 
mammalians at low concentrations. The most sensitive parameter regarding human toxicity is the 
adverse effect on the immune system. The tolerable daily intake for tributyltin oxide is as low as 0. 
00025 mg/kg body weight per day. The main exposure route for humans is food (especially seafood). 
 
Naturally occurring substances 
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Moreover, a number of naturally-occurring toxic substances, identified in different food products, need careful attention to prevent their possible impact on 
consumer’s health (Table 10.4.2.5). 

 
Nitrates 
 
In Europe, nitrate is consumed in the diet primarily in fruit and vegetables, but also from water and other foods. Nitrate is also formed endogenously. While 
it is relatively non-toxic, its metabolites nitrite, nitric oxide and n-nitroso compounds (NOCs), make nitrate of regulatory importance because of the potential 
detrimental effects on health. Thus, in order to protect public health, the European Commission has established maximum limits for nitrates in leafy 
vegetables such as spinach and lettuce. (Commission Regulation (EC) No 1881/2006). Despite the application of Good Agricultural Practice, these limits can 
be exceeded. EFSA was asked to perform a risk assessment to support a strategy for the management of the potential risks to human health arising from 
nitrate exposure. No new hazard data were found that would modify the JECFA 2002 review and derived ADI values for nitrate (0-3.7 mg/kg b.w) and nitrite 
(0-0.07 mg/kg b.w) (FAO/WHO, 2003). Exposure estimates were made by combining consumption with median nitrate concentrations from new analytical 
data for relevant vegetables. Using the WHO recommendation of 400 g fruit and vegetables/day (WHO,2003), but allocating the total intake as vegetables 
with at least one third consumed as leafy vegetables, nitrate exposure was just above or below the ADI for lettuce and spinach, respectively. This was 
considered to be an extreme case as only a minority of Europeans eat 400g vegetable/day. Additionally, nitrate may be reduced during preparation and/or 
cooking (EFSA, 2007b). 
 
 
Table 10.4.2.5. Naturally occurring, potentially harmful chemical food constituents 
Source: RIVM (2006) 
 

 
Category, substance Food Possible health 

effects 
(in humans, or in 
experimental 
animals) 
 

Existing legal 
standard 

Exposure, possible 
exceedance of 
standards 

Possibility to 
influence 
exposure 

Remarks, sources 

‘Normal’ food constituents 
Allergenic substances Shellfish, fish, 

milk, nuts,  
wheat etc. 
 

Immunological: 
allergenic N.A.  
reactions, from mild 
to life  
threatening  
 

 
N.A. 

 
N.A. 

Labelling, education 
 

Taylor & Lehrer, 1996; 
van Loveren, 2002; 
(see 
textbox 4.10) 
 

 
Mycotoxins: toxic substances formed by moulds on crops 
       
Aflatoxins (B1, B2, G1, 
G2  
and metabolite M1) 
 

Especially on nuts, 
maize, 
figs, when drying 
is 
insufficient or 
storage 
conditions too 
warm; 

Liver cancer (in 
combination with  
hepatitis) Liver 
abnormalities, 
tumours 
genotoxic 
carcinogen 
 

EU standards for 
cereals, 
Nuts (and 
groundnuts), 
maize, spices, milk 
metabolite M1); 
standards for baby 
food 

Exposure below the  
standard; the 
average daily 
intake of aflatoxin 
B1 in the 
Netherlands is 
approx. 
0.03 ng/kg body 

Monitoring Richard et al., 2003; 
 Sizoo & van Egmond, 
2004; WHO, 1998 
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metabolite M1 in 
milk 
via peanut chunks 
in 
animal feed 
 

in preparation 
 

weight per 
day. 
 

Ochratoxin A  
Cereals, coffee, 
wine, 
raisins and other 
plant 
based products, 
milk 
and meat via 
animal feed 
products 
 

 
Kidney damage and  
urinary tract 
tumours 
(‘Balkan endemic  
nephropathy’); 
immunogenic; 
genotoxic 
carcinogen 
 

 
EU standards for 
cereals 
and raisins, 
standards for 
coffee, grape juice 
and 
wine in preparation 
 

 
Exposure well below 
the 
human health-
based limit 
value 
 

 
 Monitoring 
 

 
Richard et al., 2003; 
Bakker & Pieters, 2002 
 

Deoxynivalenol (DON) Wheat and other 
cereals 

Gastro-intestinal 
effects,  
headache, 
dizziness; 
growth retardation 
immunosuppressive, 
neurotoxic 
 

Provisional EU  
recommendation; 
EU standards in 
preparation 
 

In 1999 several 
mg/kg 
breakfast cereals. 
 

Monitoring by VWA  
and food industry 
 

Pieters et al., 2001, 
2002, 
2004 (in press) 
 

Patulin Apple and apple 
products 

Haemorrhages, 
oedema, 
genotoxic? 
 

EU standards for 
apple 
juice/apple sauce 
 

Exposure below the 
standard 
 

Monitoring 
 

WHO, 1996 

Zearalenone  
 

Maize, wheat Oestrogenic effect In preparation Exposure below the 
standard 

Monitoring WHO, 2001 

Fumonisins Maize Possible 
oesophageal 
and liver cancer 
 

In preparation Exposure below the 
standard 

Monitoring WHO, 2001 

 
Phycotoxins; toxic substances formed by algae, and which accumulate in shellfish and fish 
 
PSP (Paralytic Shellfish  
Poisoning) 
 

Shellfish 
 

Blocks nerve 
conduction,  
at extremely low 
concentrations: 
tingling 
sensations, 
respiratory 
paralysis, mortality 
 

EU regulations 
 

Regularly in Europe,  
not in Dutch fishing 
grounds 
 

 Van Apeldoorn et al., 
2004 
 

DSP (Diarrhetic Shellfish 
Poisoning) 

Shellfish, such as 
mussels, oysters 

Acute gastro-
intestinal 

EU regulations  
 

DSP episodes 
occurred 

Monitoring; autumn  
2002 Wadden Sea 

Van Apeldoorn et al., 
2004 



 623

  effects 
 

several times in 
Europe 
in recent years 
 

fishing grounds 
temporarily closed 
 

 

ASP (Amnesic Shellfish  
Poisoning) 
 

Shellfish and fish  
around ocean 
shores 
 

Stomach cramps  
disorientation, 
memory 
loss; mortality 
 

EU regulations 
 

 Episode in 1987 in 
Canada: 
3 deaths, 105 
intoxications 
 

Monitoring; 2002 
catch 
limits for scallops in  
Scotland 
 

Van Apeldoorn et al., 
2004 
 

NSP (Neurotoxic 
Shellfish  
Poisoning) 
 

Mainly fish, 
tropical and  
subtropical areas 
 

Neurotoxic effect, 
various  
effects  
 

None  Monitoring Van Apeldoorn et al., 
2004 
 

Azaspiracids 
 

Shellfish, such as  
mussels, oysters 
 

Acute gastro-
intestinal 
Effects 
 

EU regulations 
 

Episode in 1995 in 
Ireland 

Monitoring Van Apeldoorn et al., 
2004 
 

 
Phytotoxins; toxic substances that are formed in plants (and toadstools) 
 
 
Glycoalkaloids 

Nightshade family: 
potato, tomato, 
thornapple 
 

Gastro-intestinal 
effects,  
respiratory disorder, 
coma, mortality 
 

No standards, 
although 
there is an 
admission 
requirement for 
potatoes 
on the 
Recommended 
Varieties List. 
 

Sporadic high 
exposure 

Certain parts of the 
potato should not be 
eaten 
 

Speijers & van 
Egmond, 
1999 
 

Pyrrolizidine alkaloids Various herbal 
teas 

Effects in the liver, 
carcinogenic 
 

NL; EU in 
preparation 

Sporadic high 
exposure 

Monitoring Speijers & van 
Egmond, 
1999 
 

Anisatin Incorrectly 
prepared star  
anise tea 
 

Nausea, 
neurotoxicity,  
epilepsy, 
hallucinations, 
various acute 
symptoms 
 

EU decision on 
conditions  
governing use. 
 

Episode in 2001 in 
the 
Netherlands: star 
aniseed 
species not 
intended for 
consumption was 
accidentally 
incorporated 
into star anise tea. 
 

Monitoring Johanns et al., 2002 

 
Nitrate, naturally occurring in leafy vegetables 
 
Nitrate, the problem is Leafy vegetables  Methemoglobinemia NL: certain Exposure via Restrictions on the  WHO, 2002; Zeilmaker 
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the 
formation of nitrite from 
nitrate in the body, and 
the 
possible formation of 
nitrosamines from 
nitrite 
and amines (fish) 
 

(especiallyendives, 
spinach, lettuce), 
water; increased 
in both 
through use of 
artificial 
fertilizer 
 

in  
infants (‘blue 
babies’, 
especially with 
bottle 
feeding); genotoxic 
carcinogenic 
(nitrosamines) 
 

vegetables;  
EU: lettuce, 
spinach, 
drinking water 
 

drinking water,  
below standard; 
sporadic 
incidents where 
standards 
were exceeded, 
involving 
private sources 
 

consumption of 
nitrate- 
drinking rich 
vegetables; avoid 
using certain wells 
 

et al., 2002; 
Zeilmaker et al., 2004 
 

 
 
Breast milk 
 
The Section on “Biomonitoring” in Chapter 8.1.2. has pointed out how a number of organica xenobiotic chemicals have been detected in human milk as a 
result of persistant environmental contamination. These findings, however, should not be understood as an incentive not to use breast milk. On the 
contrary, several beneficial aspects of breast feeding justify the recommendation for exclusive breast feeding for at least four months. Solid foods should not 
be introduced in the diet before the fourth month for the bottle-fed babies and sixth month for the breast-fed ones. 
 
Issues related to food safety, although largely under control, are still responsible for significant health loss in DALYs (see chapter 9.1). 
 
 
10.4.2.4. Control tools and policies 

 
On January 1st, 1993, the European Common Market came into being, an area involving about 300 million consumers where goods, people, services and 
money are guaranteed free circulation as foreseen by the treaty of the European Union. 
 
Since 1 January 1994, the regulations prohibiting quantity restrictions on the import of food or other products are applicable not only to the EEC Common 
Market, but to the entire “European Economic Area” which includes, besides the Member States of the EU, also Iceland and Norway. 
 
The European Union Strategy for the implementation of the Common Market consisted in combining the adoption of rules harmonized at Community level, 
applicable to any product marketed within the Community, with the “subsidiary” principle based on the reciprocal acknowledgement of national regulations 
and technical specifications for issues which do not require Community legislation. 
 
The Commission Communication 89/C271/03 on free circulation of food within the Community is useful to understand the evolution of Community 
Regulations. This Communication (which specifies the application range of articles 30 to 36 of the EEC Treaty in matters regarding food) establishes that, in 
the absence of EEC regulations, Member States are entitled to determine the rules for their own territories with regards to the production, contents, 
conditioning and presentation of food, in appliance with the subsidiary principle; on the other hand, they must allow food legally produced and marketed in 
other Member States to enter into their territory. 
 
Barriers to the placement on the market of food legally produced and marketed in one Member State can be raised by another Member State in the absence 
of rules harmonized at Community level, only when the measures are such that: 
 
• they are justified as necessary to respect an absolute value (i.e. public health, consumer defence, fairness in commercial operations, protection of 

the environment); 
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• they are in proportion with the set goal; and 
• they are the most appropriate way to reach that goal in the presence of Community regulations, when these regulations have not been complied 

with. 
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Since public health, consumer protection, fairness of commercial operations and environment protection 
are areas where trade barriers are most probable, with time the Community has adopted a number of 
provisions harmonized at Community level. The implementation of the Common Market has caused, also 
for matters concerning food and drink, a remarkable acceleration in harmonization activities. Some 
concern horizontal dispositions (applicable to food in general) regulating in particular food additives, 
materials and objects that enter in contact with food, manufacturing or production processes, food 
labelling, presentation and packaging or food contaminants, while others concern more specific hygienic 
provisions for particular types of food (in particular food of animal origin such as meat and meat based 
products, milk and dairy products, eggs and egg products, and fish). 
 
During the late 1990s, the European consumer was faced with a series of food crises (e.g. BSE and 
dioxins) that threatened public confidence in existing food legislation systems within the EU. This led the 
European Commission to forcefully promote food safety among its policy priorities during the following 
years. As stressed at the Helsinki European Council in December 1999, particular attention was to be 
focused on improving quality standards and reinforcing checking systems throughout the food chain, from 
farm to table.  

 
EFSA is also proactive in identifying risks in the European food chain and, therefore it undertakes 
scientific work on its own initiative. This self-tasking is particularly relevant to fields such as emerging 
risks where scientific knowledge and approaches are still evolving. Within this framework, EFSA has 
addressed a series of new methodological approaches to improve risk assessment in specific areas, for 
which the main subjects are:  
 

Qualified presumption of safety (QPS) of microorganism 

 
 
The QPS approach is a system similar in concept and purpose to the GRAS (Generally Recognised As 
Safe) definition used in the USA, but modified to take into account the different regulatory practices in 
Europe. It represents a possible route towards the harmonisation of approaches for the safety 
assessment of micro-organisms used in feed/food production across the EFSA Panels and should ensure a 
better use of assessment resources by focusing on those organisms which represent the greatest risks or 
uncertainties. If introduced into Europe, QPS will permit the identification of what is required to make an 
adequate safety assessment. QPS is suggested as an operating tool within EFSA for safety assessment 
and priority setting (EFSA, 2005). 
 
Safety assessment of compounds that are both genotoxic and carcinogenic 
 
The EFSA provided a summary review of the biological processes leading to cancer and the problems of 
extrapolation of cancer dose-response data. EFSA then discussed the data requirements for the 
derivation of a Margin of Exposure (MOE), i.e. the point selected on the dose-response curve and the 
measure(s) of intakes that would be most suitable for the formulation of advice to risk managers. The 
Opinion adopted then provided guidance on the interpretation of the calculated MOE and the sources of 
uncertainly and variability that could influence the perceptions of the magnitude of the estimated figure. 
The Opinion gave basic guidance on how the MOE should be calculated, and advice on the magnitude of a 
value that would indicate a low concern from a public health point of view and that might be considered a 
low priority for risk management actions. (EFSA/WHO, 2006). 
 
Methodologies and principles for setting tolerable intake levels for dioxins, furans 
and dioxin-like PCBs 
 
There is general consensus on the science of dioxin toxicology, with respect to the state of knowledge 
and research needs. Differences in risk assessments and extrapolation from effects in the observable high 
dose range to background dietary exposure relate to the uncertainties regarding the interpretation of the 
available data. Research should focus on further reducing these uncertainties. There is currently less 
convincing evidence to support adding potencies across different classes of contaminants with different 
mode of actions, even when dealing with similar toxicological endpoints. However, there is a need for 
further consideration of additive response including criteria to be defined when the approach could be 
valid. Further research is needed to support a harmonized approach for the issue of dioxin 
carcinogenicity. (EFSA, 2004). 
 
Principles of risk assessment of food producing animals 
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The hazard of interest is identified, the nature of the unwanted consequences (adverse events) is 
described, including temporal and spatial aspects, and potential control measures are identified at the 
initial stage of the risk assessment. This information is used to develop a risk profile. A risk profile also 
includes the risk question, the current understanding of the infection and disease, and realistic 
management. There is a need for risk managers to provide input into this process to make sure that the 
risk question is interpreted in the same way by all parties right from the start. With increasing levels of 
imports into the EU, it is important to consider the food chain globally, rather than at local level 
alone(EFSA, 2006c). 
 
Fitness for purpose should be taken into consideration throughout all the risk assessment process. This 
affects decisions on: 
 

• The choice of qualitative and/or quantitative approaches, which should be based on their 
usefulness for the specific assessment; 

• The rationale for using a farm-to-fork or any other approach; and 
• The availability of resources devoted to the project. 

 
 
Validation of results represents an integral part of risk assessment. While highly desirable, validation may 
be difficult or, in case of rare events, impossible to carry out. Statistical methods to validate results have 
been proposed. Moreover, experimental or epidemiological data, not available at the time the risk 
assessment model was developed, may be used (EFSA, 2006c). 
 
Plant protection products (PPR) 
 
Consumer risk assessment of pesticides residues 
 
EFSA is possibly involved in the development and application of a model to calculate the expected short 
term and long term intake of pesticide residues via food, considering the different food consumption 
habits in Europe(EFSA PRIMO). To this end, consumption data from 14 MS, 41 diet sets for different 
groups of population and short term and long term consumption data have been utilized.  
 
Two opinions have been published by the PPR Panel 
(http://www.efsa.europa.eu/en/science/pprippr_opinions.html) on the importance of acute dietary risk 
assessment of pesticide residues on food for the consumer. This is a principal factor used by the Member 
States and the European Commission to set EU-wide Maximum Residue Levels (MRLs), the highest 
concentrations of pesticide residues legally allowed in foods. The measure of acute dietary exposure that 
is used in MRL-setting is the International Estimate of Short Term Intake (IESTI). The IESTI is calculated 
using one of four standard equations, depending on the type of commodity involved. A MRL above the 
limit of detection is set for a commodity only if its IESTI does not exceed the Acute Reference Dose 
(ARfD) of the pesticide concerned. In order to establish international discussions about whether to 
change the way that IESTI equations are calculated, the Commission asked EFSA (the PPR Panel) for 
advice on how conservative the equation is in relation to the protection of the European consumer from 
intakes above the ARfD and how this might change if the IESTI was calculated differently. Working with a 
large team of experts from all Member States, using data on food consumption, body weight and residues 
to analyse a range of scenarios for different countries, age groups and pesticides, the PPR Panel 
estimated that in all scenarios over 99% of each national population is within safe levels and in most 
cases over 99.9%. The results suggest that the IESTI equation is a good tool to assess the safety of 
individual consumers exposed to maximum legal residue levels through foods, as originally intended, 
while the equation would need to be modified on the basis of substantial research to reliably assess the 
level of protection for the entire European population. Risk managers will now decide on any possible 
changes to the IESTI calculation as a basis for estimating acute exposure to pesticide residues. 
While, according to old MRL legislation (Dir. 76/895/EEC, 86/363/EEC and 90/643/EEC), harmonized 
MRLs, national MRLs and no specific MRLs were established for about 250, 300 and 650 active 
substances, the situation is going to radically change with the implementation of Regulation 396/2005 
(Figure 1). 
 
Figure 10.4.2.1. Entry into force of Reg. 396/2005 
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Regulation 396/2005 establishes: 
 

• Harmonised MRLs for all active substances; 
• Review programme for all MRLs 
• Monitoring of pesticides residues 
• Definition of the role of EFSA in the MRLs setting procedure 

 
Under Regulation 396/2005: 

• Annex II deals with MRLs established under old MRLs legislation (about 250 substance); 
• Annex III deals with temporary MRLs derived from national MRLs (about 250 substance); 
• ANNEXIV deals with active substances for which no MRLs are necessary(rather minor number of 

substances); 
• A default MRL of 0,01 mg/kg applies to all active substances not explicitly mentioned(a very 

large number of substances). 
 

EFSA tasks under Regulation 396/2005 include: 
• EFSA to provide risk assessment for all active substances for which temporary MRLs were 

proposed – Article 24; 
• assessment of existing MRLs – Article 12; 
• MRLs for all active substances included in Annex I of Dir. 91/414 before 01/09/2008 to be 

assessed within one year (Deadline: 01/09/2008). About 170 active substances to be assessed; 
• each active substance included or not included in Annex I of Dir 91/414 after 01/09/2008 to be 

assessed individually. (Deadline:1 year following the inclusion or non-inclusion); 
• reasoned opinion as indicated above; 
• assessment of MRLs applications for setting, modifying or deleting MRLs; for inclusion of active 

substances in Annex IV to the Regulation, submitted by the Evaluating Member State (EMS in 
not necessarily RMS); and based on the Evaluation Report (ER) of the EMS. – Articles 10 & 11; 

• database of the Authority on MRLs, including all relevant scientific information relating to the 
MRLs set out in regulation 396/2005; food Agricultural Practises (GAPs) relating to the MRLs set 
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out in annex VI and processing factors set out in Annex VII; dietary intake assessment and 
toxicological reference values. – Article 41; 

• annual Monitoring Report, accessible to the public and summarizing the results of the control 
activities on about 80.000 samples and 190 active substances for assessing the actual 
exposures of European consumes Article 32 ; 

• peer review of active substances. 
 
Within the framework of the EFSA peer review for the risk assessment on plant protection products 
carried out by Member State Authorities, the applicant must provide data on: 
 

• physical-chemical properties/analytical methods; 
• mammalian toxicology; 
• food and Feed residues, MRL; 
• environmental fate and behaviour; and 
• ecotoxicology  

 
and provide risk assessment for: 

• those who apply the pesticide as well as agricultural workers and bystanders; 
• consumers from consumption of residue in treated food and residues in drinking water derived 

from groundwater; 
• terrestrial and aquatic wildlife and the microbial “function” of soil; and 
• the potential for the contamination of groundwater above parametric drinking water standards 

(legal levels set in the EU legislation). 
 
The work is, then, shared at EU level as follows, according to a tiered approach of evaluation of the active 
substances: 
  

• first: a designated rapporteur Member States (RMS) evaluates dossier and provides an initial 
report: draft assessment report (DAR) 

• second: EFSA (PRAPeR) peer reviews the DAR at EU level with all MS, applicant(s) and public 
EFSA conclusion; and 

• third: risk managers take decision (SCPHAW). 
 
Pesticides peer review phases are as indicated here below: 

• phase to address the remaining (usually most contentious) issues; 
• joint peer review of the risk assessment by EFSA. This cornerstone of the peer review occurs 

thorugh the meetings of experts (PRAPeR expert meetings) 
 

Between April 2004 and April 2008, 08 “PPAPeR expert meetings “covering the 5 areas of the data 
requirements were held in 16 “rounds” (Figure 10.4.2.2). 
 
 
Figure 10.4.2.2. Pesticides Peer review – status: evaluation of active substances. 
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The immediate tasks for April 2008-September 2008 include: 

• delivering conclusions on 37 active substances from list 3 to the Commission and their relevant 
publication; 

• delivering conclusions on 11 active substances from list 4 to the Commission and their relevant 
publication. 

 
The main goals of PRAPeR peer review in the future include: 

• the promotion of consistency and technical quality in risk assessment in order to ensure that the 
risk assessment is maintained as a transparent sound scientific process separated from risk 
management; 

• the implementation of a new guidance document on risk assessment developed by the PPR panel 
• introduction of the new regulation (when finalised) on the authorisation of plant protection 

products; 
• reassessment of substances included in annex 1 following a period of 10 years of inclusion; and 
• dealing with the accelerated assessment procedure introduced by the Commission for substances 

withdrawn by applicants and not included with associated complications regarding the tasks EFSA 
has relating to MRLs. 

 
Panel on Plant Protection Products and their Residues (PPR) 
 
The Mandate of the PPR Panel (Art 22.6 of EFSA Regulation 178/2000):  

• provides independent scientific opinions and guidance for the Community’s legislation in the field 
of plant protection products (Directive 91/414 EEC); 

• deals with scientific questions related to the risk assessment of plant protection products in 
relation to the user/worker, the fate of treated products and the enviroment. 

 
The main fields of scientific activities are: 

• Providing scientific opinions on generic opinions, on generic issues regarding pesticide risk 
assessment or on specific active substances based on questions from the European Commission, 
EFSA’s PRAPeR unit (self-tasking), the European Parliament or from Member States: 

- 36 opinions have been adopted since 2003. 
- 2 more by summer 2008. 

 
• Updating existing and developing new Guidance Documents on pesticides risk assessment: 

promoting new and harmonized scientific approaches and methodologies: 6 GDs are currently 
under preparation 
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• Toxicology:GD on Pesticides Exposure Assessment for Workers, Operators, Bystranders and 
residents: works started (9 months contract ongoing funded by grants under Article 36 of the 
regulation EC 178/2002) 

• Toxcology/Residues: GD on the relevance of pesticide metabolites in food commodities (Art. 36 
call in preparation) 

• Fate: GD on emissions from greenhouse, protected cultivations and covered crops 
 
 The PPR Panel has also been asked to : 

• Develop an inventory of 
- protected crop systems 
- emissions from these systems to relevant environmental compartments 

• To provide guidance 
- On the importance of emission routes 
- Including the circumstance under which they are relevant 

Priorities in ecotoxicology include: 
• Opinion on GD on the risk assessment for birds and mammals (second public consultation closed 

27 January). 
 
Adoption expected in June 2008 
• Updating the terrestrial ecotoxicology GD in autumn 2008 and the aquatic ecotoxicology GD in 

2009 
• Updating of the GD on persistence in soil (European Community, 1997) is ongoing; the first 

public consultation closed on 25th March. 
 

• Fate of pesticides (in soil organisms), ( 2 WGs are working in parallel). 

 
Within the framework of the Directive 91/414/EEC, methodologies and approaches are required to carry 
out appropriate exposure assessments and evaluate the risks involved in the use of pesticides. To further 
develop environmental risk assessments, the FOCUS (FOrum for the Coordination of pesticide fate models 
and their USe) was established under the auspices of DG SANCO. Its aim was to develop standardised 
methods for the evaluation of different aspects concerning risk assessment of pesticides with regard to 
ground water, surface water, degradation kinetics, air, etc. 
The PPR Panel has now published five opinions on the final guidance documents of different FOCUS 
Working Groups. These cover the comparability of the FOCUS groundwater models and their consistency 
in the risk assessment for groundwater contamination; the FOCUS surface water scenarios; the FOCUS 
estimation of persistence and degradation kinetics of pesticides in soil; FOCUS landscape and mitigation 
factors in ecological risk assessment; and FOCUS guidance on the movement of pesticides in air and 
exposure assessment. 
 
European consultations are currently under way to revise the Plant Protection Products Directive 
(91/414/EEC). EFSA was asked by the Commission to review the latest draft Annexes II and III which 
specify the data required to assess the safety of an active substance and its products. Six expert working 
groups of the PPR Panel considered the revised Annexes which had been prepared by a reporting Member 
State including extensive consultation around Europe. The PPR Panel has published six separate opinions 
on physical and chemical properties, analytical methods, residues, toxicological and metabolism studies, 
fate and behaviour in the environment and ecotoxicological studies which are now being the subject of 
further consideration by the Member States and the Commission. 
 
EU-level guidance on conducting risk assessments on pesticides has historically been the responsibility of 
the European Commission and DG SANCO and also includes the production, revision and updating of the 
approximately 20 guidance documents in this pesticide area. This guidance is used by the Member States 
when carrying out safety evaluations and for notifying companies applying for market authorisations 
under 91/414/EEC. However, in 2006 this responsibility passed on to EFSA and the PPR Panel started a 
rolling work programme to revise existing or produce new guidance documents, the priority of which was 
agreed upon within the Member States. The first is a major revision of the Guidance Document on Risk 
Assessment for Birds and Mammals (SANCO 2000), which the Panel is carrying out using public 
consultation on the website and involving experts from both Member States and industry. The final draft 
should go for public consultation on the website by the end of 2007, before final adoption by the Panel in 
early 2008. 
 
EFSA organises scientific colloquia aimed at achieving a better understanding of some of the fundamental 
scientific issues related to risk assessment on food and feed. In November 2006, the 7th colloquium was 
held in Parma to discuss the Cumulative Risk Assessment (CRA) of Pesticides to Human Health. During 
this well-attended international meeting, an greement was reached on the importance to get started with 
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CRA using a stepwise approach. Substances that share a common mode of action (dose-addition), for 
which data are already available in the US, will be the first priority. Pesticides that were prioritised for 
work on CRA (dose-addition) are: oligophosphates, carbamates, conazoles, pyrethroids, 
dicarboxyamides, phalimide, spindle inhibitors, and dithiocarbamates. Whilst methodologies haver not yet 
been defined and may vary regarding compound and type of exposure (acute, chronic), guidelines will be 
needed eventually for probabilistic modelling and cumulative exposure assessment. Cooperation between 
the Member States, other bodies and EFSA will be needed to establish these guidelines.  
 
Botanicals and botanical preparations intended for use as ingredients in food 
supplements. 
 
A guidance document, endorsed by the EFSA’s Scientific Committee to assess safety of botanical 
preparations intends for use as ingredients in food supplements, is currently under testing within the 
framework of an ESCO cooperation project. 
A general framework for safety assessment was advocated, in which botanicals or botanical preparations 
for which there is a suitable body of knowledge could benefit from a “presumption of safety” without any 
need for further testing. Issues that should be carefully considered in order to reach such a conclusion 
are discussed in detail in the present guidance document. Botanicals and botanical preparations for which 
a presumption of safety is not possible would be subject to a more extensive safety assessment using the 
methodology further developed in the present document. 
 
Safety of meat and milk from cattle and pig clones and their offspring. 
  
The yield of animal cloning by somatic cell nuclear transfer (SCNT) is low. This is due to incomplete or 
inappropriate genome reprogramming leading to more frequent altered development and abnormalities 
at birth. Although cloning has a major impact on clones health and welfare, the criteria currently used to 
evaluate the animals to be slaughtered after six months of age cannot make a distinction between 
healthy clones and normal animals. Although more data would be desirable to make the safety 
assessment, available scientific papers do not indicate any significant difference between healthy clones 
and normal animals with respect to meat and milk composition, toxicity and allergenicity. It should also 
be considered that sexual reproduction of clones gives birth to animals not different from controls. This is 
attributed to the fact that sexual reproduction includes a highly efficient reprogramming of genomes.  
 
GMOs and novel foods  
 
Novel foods are foods and food ingredients that have not been used for human consumption to a 
significant degree within the Community before 15 May 1997. Regulation EC 258/97 of 27 January 1997 
of the European Parliament and the Council (3) lays out detailed rules for the authorisation of novel foods 
and novel food ingredients. 
 
Foods commercialised in at least one Member State before the entry into force of the Regulation on Novel 
Foods on 15 May 1997, are on the EU market under the “principle of mutual recognition”. In order to 
ensure the highest level of protection of human health, novel foods must undergo a safety assessment 
before being placed on the EU market. Only those products considered to be safe for human consumption 
are authorised for marketing. 
 
Novel foods or novel food ingredients may follow a simplified procedure, only requiring notifications from 
the company, when they are considered by a national food assessment body as “substantially equivalent” 
to existing foods or food ingredients (as regards their composition, nutritional value, metabolism, 
intended use and the level of unwanted substances contained therein). 
 
Modern biotechnology has many applications in the pharmaceutical and agri-food industries. One 
example is the use of GMOs in the food production chain. GMOs are organisms such as plants, animals 
and microorganisms (bacteria, viruses, etc.), the genetic characteristics of which have been artificially 
modified to give them a new property (a plant’s resistance to a disease or insect, improvement of a 
food’s quality or nutritional value, increased crop productivity, herbicide tolerance etc.). In order to 
ensure that this development of modern biotechnology, and more specifically of GMOs, takes place in 
complete safety, the European Union has established a legal framework comprising various acts: 
 
• The contained use of genetically modified microorganism, e.g. laboratory research (in a confined 

environment), is regulated by Directive 90/219/EC (4) on the contained use of genetically 
modified microorganisms; 

• The experimental release of GMOs into the environment, in other words the introduction of GMOs 
into the environment for experimental purposes (e.g. for field testing), is governed by Directive 
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2001/18/EC (5) on the deliberate release into the environment of genetically modified organisms 
(mainly Part B thereof); 

• The placing on the market of GMOs (products containing or consisting of GMOs), e.g. for 
cultivation, import or processing into industrial products, is subject to Directive 2001/18/EC on 
the deliberate release into the environment of genetically modified organisms (mainly Part C 
thereof); 

• The placing on the market of food or feed products containing, consisting of or produced from 
GMOs is governed by Regulation (EC) 1829/2003 on genetically modified food and feed (6). 
Where a food product contains or consists of GMOs, the applicant has a choice: either the 
application as a whole is subject solely to Regulation (EC) 1829/2003, or the application is 
subject to both Regulation (EC) 1829/2003 and Directive 2001/18/EC on the deliberate release of 
a GMO into the environment; 

• Unintentional movements of GMOs between Member States and exports of GMOs to third 
countries are governed by Regulation (EC) No 1946/2003 on transboundary movements of 
genetically modified organisms (7). 

 
GMOs and food products derived from GMOs placed on the market must also comply with labelling and 
traceability requirements. These requirements are found in Regulation (EC) 1829/2003 and in Regulation 
(EC) 1830/2003 concerning the traceability and labelling of genetically modified organisms and the 
traceability of food and feed products produced from genetically modified organisms (8). 
  
Guidelines for risk-benefit analysis and emerging risks 
 
In addition to the many developments in risk assessment, EFSA has also undertaken a process to 
establish guidelines for “Risk-benefit analysis of foods” and for “the identification of “emerging risks” 
 
Risk-benefit analysis 
 
The risk assessment of chemicals in food is a purely scientific process consisting of the following steps: 
 
• The hazard identification describes the adverse effects of the substance; 
• the hazard characterization describes and evaluates dose–response relationships for the most 

sensitive adverse health effects reported in the available studies; 
• the third step is the exposure assessment. Here, the intake of the compound from food is 

estimated; and 
• finally, the risk characterization combines the hazard characterization and the exposure 

assessment and evaluates the qualitative and quantitative probability for a health risk in a given 
population as well as the seriousness of any health risk. 

 
No such internationally agreed scientific approach is available for health benefit assessments of foods, 
food ingredients and nutrients. The need for direct evidence of benefit to humans (based on human data, 
primarily from intervention studies) in circumstances consistent with the likely use of the food is 
recognized as well as the usefulness of markers of proven validity intermediate effects when ideal 
endpoints are not accessible to measurements. An ad hoc scientific Colloquium on this subject was 
organized by EFSA. There was general consensus that a risk-benefit analysis should mirror the paradigm 
already well established for risk analysis, consisting of a risk-benefit assessment part, a risk-benefit 
management part, and a risk-benefit communication part. Consequently, the benefit assessment part of 
the risk-benefit assessment should include benefit identification, benefit characterisation (dose-response 
assessment), exposure assessment, and (probability for) benefit characterisation. In addition, the risk-
benefit analysis should contain a means( possibly a quantitative one) to compare/weigh the potential risk 
against the potential benefit (a risk-benefit comparison). 
 
The decision to initiate a risk-benefit analysis should be made on a case-by-case basis and, given the 
resources required to carry out such an analysis, should only be undertaken when clearly justified, such 
as for a food item (e.g. fish) containing useful nutrients with at the same time an undesirable 
contaminant The meeting stressed that problem formulation (“why is the risk-benefit analysis being 
done, why do we need it?”) is pivotal, and that the question asked by the risk-benefit manager to the 
risk-benefit assessor should be clearly understandable. For example, it should be made clear whether the 
health risk-benefit assessment is related to acute, short-term or long-term exposure, and whether only 
certain population groups, e.g. vulnerable groups, should be considered. For these reasons each risk-
benefit analysis needs a narrative up-front to describe precisely both the risk(s) and the benefit(s) to be 
assessed and to formulate clearly the task, its scope and its intention, in order to ensure transparency. 
 
It was also emphasized that, in order to provide confidence in the outcome of a risk-benefit analysis, the 
assumptions made for the assessment and analysis as well as the uncertainties in the outcome should be 
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made very clear. The meeting considered that, provided the issues above were taken into account, risk-
benefit analysis could improve risk communication to the consumer. There was, however, some debate 
about whether the term “risk-benefit analysis” was the appropriate terminology, as the process involves 
the weighing of the likelihood and severity of a hazard against the likelihood and magnitude of a benefit, 
and unless "benefit" includes considerations of probability as "risk" does, terminology such as hazard-
benefit analysis or risk-chance [for benefit] analysis for benefit may be more appropriate. (EFSA, 2006 b) 

 
Emerging risk 
 
With regard to Article 23f and 34 of Regulation (EC) 178/2002, an emerging risk to human, animal 
and/or plant health is understood as a risk resulting from a newly identified hazard to which a significant 
exposure may occur, from an unexpected new or increased significant exposure and/or susceptibility to a 
known hazard 
An assessment of an emerging risk is characterized by the early detection of facts related to the risk 
derived either from research and/or from monitoring programs or episodic observation. Assessment of 
emerging risks is distinct from the assessment of risks under emergency (or crisis) conditions, as the 
latter are dealt with through established Commission procedures.(41)  
A procedure for emerging risks identification is being worked out by EFSA and in European Commission, 
considering that emerging risks are of interest, not only of EFSA, but also of other European 
Agencies(e.g. ECDL and EEA). A scientific Committee has undertaken a coordination activity to harmonize 
the outcome.  
 
Risk communication 

 
The second major component of EFSA’s mandate is risk communication regarding risks associated with 
the entire food chain based on the most current, independent scientific advice. By communicating on the 
improving food safety in Europe and building public confidence in the risks in a open and transparent 
manner, EFSA contributes to improving food safety in Europe and in building public confidence in the way 
risk is assessed. EFSA uses a variety of communication tools including its corporate website, webcasting, 
participation in events and conference , as well as a range of print publications and information materials, 
press events and information for the media such as press releases and news alerts. 
 
EFSA raises awareness of food safety and explains the implications of assessments from its scientific 
panels by: 
 

• analysing the public perception of risks linked to food; 
• explaining and contextualising risk; 
• working with key actors including national authorities, stakeholders and media to tailor messages 

to the needs of different audience; 
• ensuring consistency by coordinating communications with other risk assessment bodies and risk 

managers such as the European Commission and EU Member States; and 
• using a wide range of on- and off-line communication tools. 

 
EFSA coordinates with and takes advice from the heads of communications of national food safety 
authorities via the Advisory Forum Communications Working Group and has also established a multi-
disciplinary expert Advisory Group on Risk Communications, which reports to the Executive Director. 
 
Controls 
 
Inspections are the main means by which the Food Veterinary Office (FVO), a Commission service based 
in Ireland, performs its role (Figure 1). FVO inspectors carry out inspections in Member States, Accession 
Countries, Candidate Countries and other third countries. These inspections are primarily aimed at 
verifying the effectiveness of national control systems for enforcing Community legislation in the fields of 
food safety, animal health and welfare and plant health. Each year a programme of FVO inspections is 
developed, identifying priority areas and countries for inspection. In order to ensure that the programme 
remains up to date and relevant, it is reviewed every six months. 
 
The findings and conclusions of the inspections are presented in reports that are, in general, made public 
on the Directorate-General’s website. These reports include recommendations to the country’s competent 
authority to deal with any shortcomings revealed during the inspections. The competent authority is 
requested to present an action plan to the FVO on how it intends to address the recommendations. 
 
Together with other Commission services, the FVO evaluates the action plan and monitors its 
implementation. Where an inspection identifies an immediate threat to consumer, animal or plant health, 
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the Commission may take emergency or safeguard measures. Where serious, but less urgent problems 
are found or where a competent authority fails to take satisfactory corrective action, the Commission 
may use the inspection report as one element in deciding to start infringement proceedings against a 
Member State or, in the case of a third country, to refuse, withdraw or modify authorisations for exports 
into the EU. 
 
Table 10.4.2.6. FVO Inspection Objectives in 2006 
 
In the past, Member Sates adopted national measures for governing food safety. The Community’s 
obligation to ensure the highest level of consumer protection and the necessity of free movement of food 
within the internal market made it essential for Member States to adopt principles and procedures 
governing food and feed at Community level. Today, national law governing the safety of the food chain 
is almost entirely based on the GFL, comprising a set of rules to ensure that this objective is attained and 
extending these rules to the production and the placing on the market of both feed and food.  
 
Chapter II of the Regulation seeks to harmonise at Community level general food law principles (Articles 
5 to 10) and requirements (Article 14 to 21), already existing in many Member States’ legal history, by 
placing them in the European context and providing the basic framework of definitions, principles and 
requirements for future European food law. In particular, Article 17 of the Regulation defines the roles of 
competent Member States authorities and of the food and feed chain operators.  
 
Given that a food business operator is best placed to devise a safe system for supplying food/feed and 
ensuring that this is safe, primary legal responsibility for ensuring compliance with food law and in 
particular food safety falls on the operators. Food business operators have therefore an obligation 
according to which they must actively participate in implementing EU food law requirements by verifying 
that such requirements are met. Member States are prohibited from maintaining or adopting nationally 
legal provisions which would exonerate any food business operator from this obligation. 
 
Article 17 also establishes the roles for the competent Authorities in the European Member States in 
enforcing food law, monitoring and verifying that the relevant requirements of food law are fulfilled by 
food and feed business operators at all stages of production, processing and distribution stages of the 
food chain. 
 
Thus, the individual Member States have the central role in maintaining a system of official controls and 
other activities, including public communication on food and feed safety and risk, food and feed safety 
surveillance and other monitoring activities covering all stages of production, processing and distribution. 
Member States shall also lay down the rules on measures and penalties applicable to the infringements of 
food and feed law.  
 
The application in all Member States and all areas of food law of the General Food Law will consolidate 
the safety requirement and eliminate disparities resulting in barriers to trade and competitive distortion 
between food business operators. 
 
Official controls 
 
Member States are responsible for organising Official controls in order to enforce EU food and feed law as 
well as monitor and verify that the requirements of the legislation are fulfilled at all stages of production, 
processing and distribution. 
 
On the 29th April 2004, Regulation EC 882/2004 on Official controls performed to ensure the verification 
of compliance with feed and food law, animal health and animal welfare rules (15) was adopted by the 
European Parliament and the Council. Veterinary checks in intra-Community trade (Council Directive N. 
89/662/EEC (16)) and on products entering the EU from third countries (Council Directive N. 97/78/EC 
(17)) remain however in place since they are specifically designed for the organisation of the controls on 
feed and food of animal origin. 
 
The objective of this Regulation is to ensure that a harmonised approach with regard to official controls is 
achieved throughout all Member States, and that Member States ensure from their side that official 
controls are carried out regularly, with a control frequency based on risk in order to achieve the 
objectives of the regulation. 
 
Impartiality and effectiveness must be guaranteed by National competent authorities when performing 
official controls through respecting a number of operational criteria. They should have a sufficient number 
of suitably qualified and experienced staff and possess adequate facilities and equipment to carry out 
their duties properly.  
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Moreover, official controls should be carried out using appropriate techniques developed for this purpose, 
including routine surveillance checks and more intensive controls such as inspections, verifications, 
audits, sampling and testing of samples. Training of the staff performing controls is also a key tool in the 
harmonisation between Community and national control systems.  
 
Member States should apply official control with the same care to exports outside the Community, to the 
placing on the market within the community and to the introduction from third countries as support of 
the harmonised import procedures that have already been established for food of animal origin. 
 
In order to have a global and uniform approach with regard to official controls throughout Europe, 
Member States are in charge of both establishing and implementing multi-annual national control plans in 
accordance with the broad guidelines drawn up at Community level. These guidelines should promote 
coherent national strategies, identify risk-based priorities and the most effective control procedures. A 
Community strategy should take a comprehensive, integrated approach to the operation of controls.  
 
Member States are also required to present an annual report to the Commission with information on the 
implementation of the multi-annual national control plans. This report should provide the results of the 
official controls and audits carried out during the previous year. Both the multi-annual nationals control 
plans and the annual report are shared with the FVO. 
 
The designation of the competent authorities responsible for food safety and the official controls thereof 
are also responsibility of the Member States. The competent authorities shall ensure: (a) the 
effectiveness and appropriateness of official controls; (b) that staff carrying out official controls are free 
from any conflict of interest; (c) that adequate laboratory capacity for testing and a sufficient number of 
suitably qualified and experienced staff are present; (d) that they have appropriate and properly 
maintained facilities and equipment; (e) that they have the legal powers to carry out official controls and 
to take the measures provided for in this Regulation; (f) that they have contingency plans in place, and 
are prepared to operate such plans in case of an emergency; (g) that the feed and food business 
operators are obliged to undergo any inspection carried out in accordance with this Regulation and to 
assist the competent authority’s staff during the accomplishment of their tasks.  
 
The competent authorities reported below have been designated by the 27 European Member States. 
 
Table 10.4.2.7. Food safety competent authorities in the 27 EU Member States and Norway (Source: 
EFSA, data for Norway communicated by Norwegian EUGLOREH partner)  
 
Österreichische Agentur für Gesundheit und Ernährungssicherheit GmbH  Austria 
Agence fédérale pour la sécurité de la chaine alimentaire AFSSA Belgium 
Ministry of Agriculture and Forestry Bulgaria 
Státní zemìdìlské a potravináøské inspekce  Czech Republic 
Υπουργείου Υγείας της Κυπριακής ∆ηµοκρατίας Cyprus 
Fødevarinstituttet Veterinaerinstituttet  Denmark 
Veterinaar-ja Toiduamet  Estonia 
Elintarviketurvallisuusvirasto EVIRA Finland 
Agence française de sécurité sanitaire des aliments France 
Bundesinstitut für Risikobewertung  BfR Germany 
ΕΝΙΑΙΟΣ ΦΟΡΕΑΣ ΕΛΕΓΧΟΥ ΤΡΟΦΙΜΩΝ EΦET  Greece 
Magyar Élelmiszer-biztonsági Hivatal  Hungary 
Ministero della Salute  Italy 
Pārtikas un veterinārais dienests Latvia 
Valstybineë maisto ir veterinarijos tarnyba  Lithuania 
Sécurité Alimentaire Grand Duché du Luxembourg Luxemburg 
Food Safety Commission  Malta 
Główny Inspektorat Sanitarny  Poland 
Autoridade de Segurança Alimentar e Económica Portugal 
The Food Safety Authority of Ireland  Republic of Ireland 
Autoritatea Nationala Sanitar-Veterinara si pentru  Siguranta Alimentelor Romania 
Štátna veterinárna a potravinová správa  Slovakia 
Direktorat za varno hrano  Slovenia 
Agencia Española de Seguridad Alimentaria y nutricion Spain 
Livsmedelsverket  Sweden 
Voedsel en Waren Autoriteit  The Netherlands 
Food Standards Agency United Kingdom 
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Mattilsynet – Norwegian Food Safety Authority Norway 
 
 
 
The Member States’ competent authorities have another primary role in the registration or approval of 
certain feed and food businesses required by Community feed and food law. This is particularly the case 
for Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April 2004 on the 
hygiene of foodstuffs, Regulation (EC) No 853/2004 of the European Parliament and of the Council of 29 
April 2004 laying down specific hygiene rules for food of animal origin, and Council Directive 95/69/EC of 
22 December 1995 laying down the conditions and arrangements for approving and registering certain 
establishments and intermediaries operating in the animal feed sector. 
 
Crisis management: contingency plans for feed and food 
 
Regulation (EC) No 178/2002 also specifies in Article 55 the requirement of the implementation of a 
general plan for crisis management in close cooperation with the Authority and the Member States. 
Member States are thus required to draw up operational contingency plans setting out measures to be 
immediately implemented when feed or food is found to pose a serious risk to humans or animals either 
directly or through the environment. These contingency plans shall specify: (a) the administrative 
authorities to be engaged; (b) their powers and responsibilities; and (c) the channels and procedures for 
sharing information between the relevant parties.  
 
 
10.4.2.5. Future developments 
 
While old adversaries such as Salmonella and BSE will continue to make demands on food safety 
practitioners, new challenges associated to technological advances, increasing globalization of food trade 
and even climate change will have to be faced. Bluetongue – a vector-borne viral disease of domestic and 
wild ruminants – has been recently confirmed in Northern Europe, leading to speculation that climate 
change has enabled the establishment of the virus. Nanotechnology, while not new per se, has an 
increasing number of applications in food technology and the risk assessment of novel nanoparticles 
requires further attention.  
 
The food safety landscape is constantly evolving; one of the challenges facing European authorities is to 
identify and prevent future threats to the food supply. New technologies, and the relentless evolution of 
scientific knowledge, constantly push the frontiers of knowledge and oblige implications for the safety of 
food supply. Added to this, the sustainability of our food production systems, the effects of increasing 
trade globalisation and the threat represented by climate change must all be addressed.  
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CIS  Commonwealth of Independent States 
EC European Commission 
EEA European Environment Agency 
EU European Union 
EWGLI  European Working Group for Legionella Infections 
SGU Sveriges Geologiska Undersökningar (Swedish Geological Survey) 
SMR  Standardized Mortality Rate 
UNECE United Nations Economic Commission for Europe 
WFD Water Framework Directive 
WHO  World Health Organisation 
WISE Water Information System for Europe 
WSP  Water Safety Plans 
 

  
 
 
10.4.3.1. Introduction 
 
Safe drinking-water is vital for the health of the population. In Western Europea almost 100% of the 
population have access to safe drinking water. An effective quality control and water treatment 
mechanism is in place and the drinking-water-related health impacts are low. The access to safe 
drinking-water is lower in the eastern part of the Region, but it is steadily increasing. There are important 
disparities between urban and rural areas: only 30–40% of rural households in Eastern-European 
countries have access to safe drinking-water. 
 
Water-borne diseases arise from the contamination of water by pathogenic viruses, bacteria or protozoa. 
Ground water contains, depending on the region and geology, naturally occurring toxic elements, such as 
arsenic, uranium radon or fluoride. In addition, human activities cause water contamination with heavy 
metals, industrial chemicals, nitrates, pesticides and residues of pharmaceuticals. These agents are 
directly transmitted to people when the water is used for drinking, food preparation, recreation, or for 
various domestic purposes.  
 
The availability of water of good quality for consumption and recreation is continuously under threat. 
Consumption demands are not always balanced by availability and situations of water shortage are 
already occurring in some parts of Europe. Meanwhile, the availability of drinking water from natural 
sources is threatened by domestic, industrial and agricultural pollution. In the future, climate change is 
predicted to change water availability in many European regions. Some parts will be dryer, others wetter. 
Water scarcity in dry regions will stimulate the re-use of wastewater for human consumption and for 
agriculture. Potential health risks arising from these practices have to be taken seriously and proper 
precautions need to be developed. Drinking water supplies risk to be disrupted in situations of floods and 
natural disasters and distribution systems have to be designed to meet these threats. Exploitation and 
increased urbanisation of coastal regions have an impact on the quality of coastal waters which are of 
important recreational and economic value for many European regions. Therefore, there are a number of 
aspects that require specific attention when discussing the quality of European drinking- and recreational 
waters and when reflecting upon future scenarios and developments.  
 
 
10.4.3.2. Data sources 
 
This review is based on the first outcomes of the Environment and Health Information System of the 
WHO, the WHO report: Children’s Health and the environment in Europe: a baseline assessment, and the 
underlying factsheets (WHO, 2007) and WHO Guidelines for drinking water (WHO, 2006a). Another 
important source is the Water Information System for Europe (WISE), which covers the European Water 
Framework Directive (European Commission, 2000) and additional European water-related directives 
including background information. Additional information has been collected from the fourth assessment 
report, the “Belgrade Report” (EEA, 2007), of the European Environment Agency and the State of the 
Environment in Europe 2005 report (SOER, 2005) (EEA, 2005)  
 
 
10.4.3.3. Data presentation and analysis 
 
Drinking water 
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Health impact of poor quality drinking water 

 
Significant mortality and diarrhoeal diseases are the main health effects of poor water quality. There is no 
consolidated information on water-related disease outbreaks in Europe and on the specific causative 
agents, although such events occur throughout the European Region, even in countries with advanced 
drinking water and sanitation systems, in association with breakdowns or failures in the water supply 
systems due to missing or faulty disinfecting procedures or re-growth of micro-organisms in the 
distribution systems as well as to leaks of untreated waste and sewage waters resulting in the 
contamination of raw water supplies. In the European Union, most of the population is connected to 
municipal delivery systems including water treatment and quality control. However, in some rural areas 
drinking water is abstracted from ground water and usually consumed without any treatment.  
 
In certain parts of the WHO - European Region (especially Eastern Europe and Central Asia), at least 2 
million people do not have access to clean water. A recent estimate of mortality from diarrhoeal disease 
attributable to poor water, sanitation and hygiene suggested that in these regions over 13 000 children 
aged under 14 years die annually due to poor water conditions (Valent et al, 2004). 
 
Figure 10.4.3.1. Deaths among children under 5 years of age due to diarrheal diseases in EUGLOREH 
Countries. Data from year 2000 
 
 
The under-five mortality rates from diarrhoeal diseases are higher in low income groups or countries with 
medium level of development than in other population groups (WHO 2006). From 1993 to 2001, the 
standardized mortality rate (SMR) for diarrhoeal diseases in children under 5 years of age fell from 70.0 
(per 100 000) to 21.6 in the Commonwealth of Independent States (CIS), and from 176.3 to 44.6 in the 
CARK (5 Central Asian Republics including Kazakhstan). Despite these gains, the situation is considerably 
worse than in the EU 15, where rates over the same period dropped from 0.64 to 0.36.  
 
The information on outbreaks is patchy and related to subsets of countries. As an example, information 
from eight selected European countries shows there were 90 water-borne outbreaks resulting in >12 000 
episodes of illness from 2000 to 2005 (Figure 10.4.3.2).  
 
Figure 10.4.3.2. Number of reported drinking water-borne outbreaks in selected countries, 2000–2005 
 
The most common causative agents were bacterial (Campylobacters, Shigella Sonnei, Aeromonas 
species) responsible for 45 (60%) of the outbreaks and 34.8% of the cases of illnesses. Viral agents were 
implicated in 20 outbreaks (27%) and 60.6% of cases of illness. Four outbreaks were caused by protozoa 
(3.7% of cases of illness), two by chemical contamination (0.1% of cases of illness), and in four cases an 
unknown microbial agent was implicated (0.8% of the cases of illness). The data must still be interpreted 
cautiously, as between-country differences are likely to reflect the efficiency of surveillance and reporting 
systems rather then differences in outbreaks; moreover, data was available for only a few countries.  
 
Arsenic is a natural contaminant of ground water. Chronic arsenic poisoning is becoming an emerging 
epidemic particularly in Asia with over 100 million people affected. Arsenic was one of the first chemicals 
recognised as a cause of cancer. Long term exposure has furthermore been documented to induce 
cardiovascular diseases and probably also neuro-developmental effects in children. The WHO Drinking 
water guidelines (WHO, 2006) recommend a maximum concentration of 10 µg/l for As in drinking water . 
The estimated cancer risk at this level is in the range 1/100-1/1000 (Vahter et al, 2006). At 50 µg/l the 
risk 1/100 which is 100 times higher than for any other water contaminant listed by WHO or EU (Smith et 
al 2002). There are regions in several European countries where As concentration in ground water are 
exceeding 10 µg/l and occasionally reach 25 µg/l.  
 

Access to safe drinking-water 

 
In Western Europe, almost 100% of the population has had access to safe drinking-water since the 
1990s. A majority is connected to municipal delivery systems including water treatment and quality 
control. In rural areas, drinking water is abstracted from ground water and usually consumed without any 
purification treatment. For example, in a sparsely populated country like Sweden, 13% of the population 
permanently depends on water abstracted from private wells. This portion almost doubles during cottage 
season when city dwellers move to their country homes (SGU, 2007). At European level, it is estimated 
that as many as 50 million Europeans receive drinking-water from small or very small supplies which are 
not controlled by the authorities. In the eastern part of the European Region, access to safe drinking 
water remains lower, albeit rising from 58% to 80% (Figure 10.4.3.3). According to the World Health 
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Organization and the United Nations Children’s Fund (WHO/UNICEF) Joint Monitoring Programme 
assessment, there are important disparities between urban and rural areas: only 30–40% of rural 
households have access to individual sources of safe drinking-water. 
 
Figure 10.4.3.3. Percentage of population connected to public water supply in the European Union, 2002 
or last available year 
 
The cause of water related disease outbreaks is often a breakdown or failure in the water supply system - 
such as missing or faulty disinfecting procedures or re-growth of micro-organisms in the distribution 
system. Another cause is leaks of untreated waste and sewage water resulting in contamination of raw 
water supplies. A third source is ground water contaminated either by naturally occurring elements such 
as arsenic, radon, uranium or fluoride, industrial chemicals, or agricultural chemicals such as pesticides 
and nitrite. Waterborne disease outbreaks occur throughout the European Region, even in countries with 
advanced drinking water and sanitation systems (see Figure 10.4.3.2).  
 
A special case of water safety is the occurrence of Legionella pneumophila which may cause of severe 
pneumonia in humans. Legionella bacteria can be found in all fresh water environments and particularly 
in artificial environments where people may be exposed to Legionella containing aerosols. Because 
complete elimination of Legionella from all water systems is impossible, public health protection should 
be aimed at minimising the risk of contamination by taking adequate preventive measures. This requires 
more insight into factors that result in the formation of biofilms and that enable Legionella to colonise 
water systems. Moreover, the presence of Legionella in a water system does not always result in illness 
of exposed people. Thus, it is important to analyse the public health benefits and costs of optimising 
Legionella detection and preventive measures (for additional information check with the European 
Working Group for Legionella Infections (EWGLI) at http://www.ewgli.org). 
 
Waste water treatment 
 
The European Union is bringing together, across its 27 Member States, a population of around 500 million 
people. Waste water generated by these people, as well as by industries, is a major source of pollution of 
European waters. Waste water discharges may have wide-ranging impacts on our ground waters, rivers, 
lakes and coastal areas. There has been a significant improvement in the proportion of the European 
population connected to wastewater treatment facilities between 1980 and 2003. On average, two thirds 
of the population had been connected by 2003, although there were significant variations. Further, data 
for the WHO-European Region show that coverage in rural areas often lags behind urban areas, 
particularly in eastern Europe and central Asia. An average of 66.5% of the population in European 
countries (Figure 10.4.3.4) were connected to wastewater treatment facilities in 2003. There is a regional 
variation. In the Nordic- and some Northern European countries, which have the longest tradition of 
water purification, more than 85% of the population were connected to wastewater treatment facilities. 
In Southern European countries coverage ranged between 40% and 60%, while in some of the new EU 
member states it was less than 40%. 
  
For the period considered, annual data were not available for a number of countries. This makes the 
derivation of time trends at European level difficult. The available data show that on average there was a 
70% increase in coverage from 1980 to 2003, with a 20% increase from 1995 to 2003.  
 
Figure 10.4.3.4. Changes over time in the population connected to wastewater treatment facilities, 
selected European countries,1980-2003 
 
Sewage sludge 
  
Sewage is an illustrative example of mixtures leading to environmental and also human health concerns. 
Pharmaceuticals and personal care products are not efficiently processed in sewage plants, leading to 
emissions into the environment of waste water and sewage sludge. Increased levels of drug residues 
have been observed in European rivers and lakes, with documented eco-toxicological effects on water 
living species. The human health relevance is unclear, but with ambitions to re-cycle waste water for 
drinking water there is a potential for human exposure, especially in areas with water scarcity. The 
increasing use of consumer disinfectant products, also implying the spreading of anti-biotical resistance, 
is another important early warning signal to take into account in public health management.  
 
 
10.4.3.4. Control tools and policies 
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The United Nations Economic Commission for Europe (UNECE) 1992 Convention on the Protection and 
Use of Transboundary Water sources and International Lakes is the only pan-European instrument 
specially adopted to attain an adequate supply of drinking-water and sanitation, and to effectively protect 
water used as a source of drinking-water. This is a key instrument for ensuring access to safe water in an 
integrated manner. Several multi- and bilateral agreements between European countries are based on 
the principles and provisions present in the Convention. One of the most recent one is the Water 
Framework Directive (WFD) (European Commission, 2000) of the European Union. Within the 
Convention, the Protocol on Water and Health (UNECE, 1999) aims at protecting human health and well 
being through a better water management, including the protection of water ecosystems, and by 
preventing, controlling and reducing water-related diseases. The Protocol is the first international 
agreement of its kind adopted specifically to attain an adequate supply of safe drinking water and 
adequate sanitation for everyone, and effectively protect water used as a source of drinking water. 
Priority diseases selected for target setting and reporting are: cholera, Shigellosis, enterohemorrhagic 
Escheria Coli, viral hepatitis A and typhoid fever, followed by diseases induced by Campylobacter, 
Cryptosporidium, Giardia Intestinalis and noroviruses.  
 
As part of the UNECE convention, the European Union adopted in December 2000 the Water Framework 
Directive (WFD) (European Commission 2000), which has a holistic view on water management in the 
European Union. The bearing idea is that in order to ensure European citizens continued and sustainable 
access to water of high hygienic quality it is necessary to take a full grip of the water cycle. The Directive 
sets out a framework for the analysis, planning and management of water resources at river basin scales, 
with a major objective, i.e. to achieve a "good water status" for all waters by the year 2015. The purpose 
is to establish a framework for the long-term protection of freshwaters to prevent future deterioration as 
well as protect and enhance the status of ecosystems (aquatic, terrestrial, and wetlands); promote 
sustainable water use; ensure the reduction of pollutant loads; and contribute to the mitigation of floods 
and droughts. The Directive provides a long-term policy basis for water management at European level. 
Water flows do not respect national borders and WFD provides the platform for a legal obligation for the 
authorities in EU Member States to organize the management of water within river basin districts (rather 
than within administrative units). Integration is a key concept; it is interpreted in a broad sense, much 
broader than in the classical integrated water management approach, where the scope was typically joint 
consideration of surface water and groundwater as welll as of water quantity and quality aspects. In 
WFD, integration combines quality, ecological and quantity objectives for protecting valuable aquatic 
ecosystems and ensuring a general good status of other waters, including all water resources (fresh 
surface water and groundwater) and all water uses, functions and values.  
 
Focusing on water contaminating chemicals, the European Commission adopted a proposal for a new 
Directive to protect surface waters from pollution (European Commission, 2006a). The proposed 
Directive, which is required to support the Water Framework Directive, will set limits on concentrations in 
surface waters of 41 dangerous chemical substances (including 33 priority substances and 8 other 
pollutants) that pose a particular risk to animal and plant life in the aquatic environment and to human 
health.  
 
The World Health Organization Guidelines for drinking-water quality are the international reference point 
for standard setting and drinking-water safety (WHO, 2005). To ensure the delivery of safe drinking-
water, the WHO advocates the development of Water Safety Plans (WSP). The primary objectives of a 
WSP in protecting human health and ensuring good water supply practice are the minimization of 
contamination of source waters, the reduction or removal of contamination through appropriate 
treatment processes and the prevention of contamination in the distribution network and the domestic 
distribution system. These objectives are applicable to all water supply chains, irrespective of their size or 
complexity. The water supplier is the key player in a WSP, but other stakeholders also have significant 
roles. 
A WSP is an effective way of ensuring that a water supply is safe for human consumption and that it 
meets health based standards and other regulatory requirements. It is based on a comprehensive risk 
assessment and risk management approach towards all steps within the water supply chain from 
catchments to consumer. 
 
The European Commission also supports the development of WSPs and is one of the drivers behind the 
Water Framework Directive. The EU drinking-water Directive (98/83/EC) (European Commission, 1998a) 
sets out criteria for water suitable for human consumption. The Directive is currently being reviewed, 
although a revised version will probably not be ready before 2009. The Directive specifies the values for 
certain parameters which should not be exceeded in order to maintain water quality and ensure human 
health. These parameters include naturally occurring biological and chemical parameters, by-products 
produced through the water purification process, and parameters which can be introduced through the 
water distribution system. Arsenic, as a contaminant of drinking water, is not included. However, the 
Directive leaves open for Member States to define additional limit values on a national basis. For arsenic 
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most European Union Member States apply the limit value from the WHO Guidelines for drinking water, 
i.e. 10 µg/l (10 ppb). 
 
The Drinking water directive stipulates that actions should be taken in case of contamination to prevent 
negative health impacts. Reports on water quality must be made publicly available and reported. It 
should be noted that the Directive applies only to water supplies providing more than 10m3/day or 
serving more than 50 people. Thus, very small water supplies (for example private wells), which serve 
millions of Europeans, are not within the Directive’s scope. Microbiological contamination and also 
chemical contamination of small water supplies is a serious problem and in many countries it can pose a 
significant health risk. Of further note, the Directive does not set any requirements for the monitoring 
and reporting of waterborne diseases. Many countries, however, have national monitoring systems in 
place.  
 
Waste water and waste water treatment is regulated by EU Council Directive 91/271/EEuropean 
Commission (European Commission, 1991). The target is to protect the water environment from the 
adverse effects of discharges of urban waste water and from certain industrial discharges. In order to 
force the implementation of the Directive, the Commission issued in 1998 Directive 98/15/EEuropean 
Commission (European Commission, 1998b) amending to clarify the requirements of the Directive in 
relation to discharges from urban waste water treatment plants to sensitive areas subject to 
eutrophication. 

The Urban Wastewater Directive requires that “treated wastewater shall be reused whenever appropriate” 
under the requirement of “minimising the adverse effect on the environment” in the light of the objective 
of first article of the same directive, clearly defined as the protection of the environment from the 
adverse effects of wastewater discharges. Since an increased re-use of wastewater is foreseen in arid 
areas because of climate change and of population pressures, the EU has started a process for a 
comprehensive analysis in order to prepare possible future legislation. A first result is (European 
Commission, 2007) addressing the Challenge of Water Scarcity and Drought in the European Union.  

 
10.4.3.5. Future developments 
 
A safe drinking water supply and safe bathing water is vital for the health of the population. Many 
processes in the modern society have direct impacts on water supply and on quality. Water flows are not 
limited by national borders and water is a common commodity for the whole European region. 
Fortunately, there are strong international conventions in place to manage and protect water sources. 
The Protocol on Water and Health under the UNECE 1992 Convention and the European Water 
Framework Directive will both be implemented in the years to come up to 2015.  
 
There are several threats, both old and new, to a sustainable supply of high quality drinking- and 
recreational water. Many countries depend on groundwater to meet the demand for drinking water, and 
are quickly depleting precious aquifers, especially around cities. Today, the water supply of some 140 
million European city dwellers comes from overexploited groundwater resources. Agriculture is using 
excessive amounts of ground water for irrigation. These processes are inflicting irreversible damages to 
our environment, as they are lowering groundwater tables and threatening natural wetlands as well as 
causing salt-water intrusion into coastal aquifers. In order to avoid a large scale environmental break-
down, it is important to develop a strategy for a sustainable management of the whole water cycle and 
particularly to develop instruments to balance the demand in relation to supply. 
 
Water scarcity is already a problem in Southern Europe and climate change scenarios are predicting these 
areas to be even dryer in the future. The pressure on water availability will increase and approaches to 
re-using of waste water and increased desalination of sea water will be reinforced. The potential health 
risks and impacts connected to these practises have to be analysed and addressed. Climate change 
scenarios are also predicting some areas in Europe to become wetter with increasing risks of flooding. 
Historically we know that the delivery of drinking water is highly vulnerable to natural disasters as 
flooding, earthquakes or landslide even in societies with well developed infrastructures such as in 
Western and Central Europe. Future flood risks are underlining the importance for a careful design and 
maintenance of water delivery systems, both on the supply and on the waste side.  
 
Water sources in many areas are threatened by pollution from industries, agriculture or insufficient waste 
water treatment. New potential pollutants of drinking water are appearing, e.g. nano-materials or 
residues of human- and veterinary pharmaceuticals. Chemicals from industry, agriculture and households 
are contaminating natural waters and drinking water sources. Current sewage and waste water treatment 
processes are not designed to deal with this type of pollution, thus new technologies need to be 
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developed. Ground waters are occasionally contaminated by natural contaminants such as arsenic, radon, 
uranium and fluorides depending on the region and geology. At local level, the health impact can be 
significant. In general, safe limit values are well established. These combined with monitoring and local 
treatment at household level significantly reduce the threat to the individual consumer. However, in the 
view of new scientific findings, the health consequences of low levels of arsenic in drinking water may 
currently be underestimated in Europe and may need further attention in the future.  
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10.4.4. Contact and non-food consumer products 
 
 
 
Exposures to non-food consumer products, especially if intended for application on the skin or mucosa as 
in the case for tattoo and piercing products, may result in different health effects such as allergies, which 
may be difficult to identify. For a detailed description of contact dermatitis associated with piercing see 
Annex 1 of Chapter 5.13.  
 
The increasing production, trade and use of manufactured goods – e.g. cosmetics, personal care 
products, cleaning agents, electronics, clothing, cars, adhesives, paints, spray cans, paper, plastics, toys 
and jewellery – account for most of the flows of chemicals in today’s society as well as to the increasing 
exposure towards them for both people and the environment. There are growing concerns about 
environmental and health effects of diffused chemical releases arising from the manufacturing (see 
Chapter 8.1.2). and use of consumer products. For instance, low exposures to tin compounds, substances 
which may act as endocrine disruptors could arise from consumer products e.g. textiles. 
 
One way of signalling the extent to which consumer products pose a risk to human health is through the 
EU rapid alert systems. These include the Rapid Alert Systems for Food and Feed products (RASFF) and 
the Community Rapid Information System (RAPEX) for non-food consumer products. These two indices 
are used for recording the number of health risks reported for consumer products.  
 
 
Ensuring high standards of consumer safety in the common market is one of the main objectives of the 
Community. The safety of non-food consumer products is ensured by a wide range of sectoral legislation 
(e.g. the many Directives on cosmetic products) and complemented by the General Product Safety 
Directive.  
 
Accidents involving non-food products and/or consumer services (i.e. tourism services, sports and leisure 
services) are numerous. Given the fact that the majority of injuries occur in the “home, leisure and 
sports” domain and that in the majority of home, leisure and sports accidents some kind of “product” is 
involved (see Figure 7.23), the importance of consumer safety to become involved in injury protection is 
obvious. 
 
Accidents and injuries associated to non-food consumer products need to be prevented by making sure 
that safety requirements applicable to products are appropriate and adequately enforced (see also 
Chapter 7). To facilitate this, it is also essential to have an effective injury monitoring and reporting 
system which can identify the nature of the injury and that of the product and/or service, as well as the 
circumstances of the injury. The EU Injury Data Base (IDB) identifies products involved in accidents and 
injuries and can provide a minimum broad evidence base for consumer protection in the area of products 
and services safety. This information can then be used by regulators and product developers to ensure 
continuous improvements in safety and reduction of injuries Community-wide. Valuable information for 
policy makers on the safety of products and services can be found at the web portals of the European 
Consumers Association (BEUC) www.beuc.org, the European Association of Consumer Representatives in 
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Standardization (ANEC) www.anec.org, and the Product Safety Enforcement Forum (PROSAFE) 
www.prosafe.org (see also Chapter 7). 
 
 

 

10.4.5. Multiple exposure: bathing water and soil 

contamination/waste disposal 
 
 
 
10.4.5.1. Bathing water 
 
 
Acronyms 

 

WISE  Water Information System for Europe  

 
Introduction 
 
Although being beneficial to health, recreational waters such as rivers, lakes, streams and coastal waters 
are known to harbour enteric and other pathogens derived from sewers, animal waste, the environment 
or through contamination by the bathers themselves. Outbreaks associated with recreational activity in 
these environments have been reported in developed countries. The source of contamination can 
sometimes be determined by tracking the specific pathogen type causing the illness to an upstream host. 
Moreover, toxic algal blooms, caused by the increasing eutrophication of coastal and inland waters and 
possibly by climate changes, not only reduce the water’s attractiveness, but may cause skin dermatitis in 
association with swimming and other diseases if ingested. 
 
Use of recreational waters provides opportunities for multiple exposure of human beings when bathing, 
e.g. by dermal contact with water, ingestion of small amounts of water or inhalation of aereosols. 
 
Data sources 

This review is based on the WHO Guidelines for bathing water (WHO, 2003). Another important source is 
the Water Information System for Europe (WISE), which covers the European Water Framework Directive 
(European Commission, 2000) and additional European water-related directives including background 
information. Additional information has been collected from the fourth assessment report - the “Belgrade 
Report” (EEA, 2007) - of the European Environment Agency and the State of the Environment in Europe 
2005 report (SOER, 2005) (EEA, 2005) as well as from the European Environment Agency (EEA) (2008).  

 
Data description and analysis 
 
 
At present, the general quality of bathing waters, as measured by the presence of faecal indicators and 
pathogens, poses limited health risks; in fact, due to investments in waste water treatment facilities, 
bathing water quality has improved since the 1990s. In 2003, as much as 97% of the monitored coastal 
bathing waters and 92% on inland bathing waters complied with the mandatory European standards 
(Figure 10.4.5.1.1. A and B) (EEA, 2008). 
 
Figure 10.4.5.1.1.a. Bathing water. Compliance with the old and new EU bathing water directives in 
coastal water 
 
Figure 10.4.5.1.1.b. Bathing water. Compliance with the old and new EU bathing water directives in 
inland water. 
  
Some of the parameters listed in the old Directive are robust, although analytical methodology has not 
been fully developed yet (e.g. for monitoring viruses). Therefore, compliance with the mandatory 
standards does not necessarily mean that there is no risk to human health. The new Bathing Water 
Directive (2006/7/EC) introduces a higher health standard than the old directive which should reduce the 
likelihood of illness. In the new Bathing Water Directive two mandatory standards of microbiological 
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indicators for faecal contamination, E. Coli and Intestinal Enterococci, are going to be used. This 
simplification reflects recognition that faecal material, for instance due to inadequate sewage treatment 
and pollution from animal waste, is the primary health threat to bathers. Therefore, compliance with the 
mandatory standards will give better information with regard to the risk to human health. The new 
Bathing Water Directive will repeal the old one (Directive 76/160/EEC) by the end of 2014 at the latest.  
 
One such factor is toxic algae are among the factors which could potentially affect public health. Algal 
blooms in the sea have occurred throughout recorded history but have been increasing during recent 
decades. The main cause is assumed to be the increasing eutrophication of coastal- and inland waters but 
also climate change factors, such as increased average annual temperatures may be involved. In several 
areas (e.g., the Baltic and North seas, the Adriatic Sea) algal blooms are a recurring phenomenon. Algal 
blooms make recreational waters less attractive because of reduced transparency, discolouring of water, 
scum formation and unpleasant odours. Several human diseases have been reported to be associated to 
the exposure to toxic algae but primarily when the toxin is ingested, for example through contaminated 
shellfish (paralytic shellfish poisoning, diarrheic shellfish poisoning etc). Several spices of blue-green 
algae cause skin dermatitis when swimmers are exposed to high concentrations, but the reactions 
depend very much on the species. Another potential risk for exposure is via the lungs when sea spray is 
inhaled during windy days.  
 
“Swimmers Itch” is a dermatitis caused by trematode parasites of aquatic/migrating birds. It occurs in 
both freshwater and in marine coastal waters in the Northern parts of Europe and can be very annoying. 
The life cycles of these parasites involve snails as the first host and aquatic birds or some mammals as 
the final host. The larval parasite called "cercaria" is released by aquatic or amphibious (i.e moving both 
on land and water) snails and causes dermatitis when it mistakenly penetrates a person's skin rather 
than that of its rightful host, usually a duck. “Swimmer's itch” is increasing probably because of the 
increasing annual temperatures and increased eutrophication.  
 
Concerns have been expressed on the safety for recreational purposes of water bodies disseminated 
along the migration pathways of birds, responsible for the spreading of highly infectious avian flew 
viruses through their faeces ( ECDC, 2005).  
 
Control tools and policies 
 
A new EU Bathing water Directive (European Commission, 2006b) was published in 2006. Under the 
Directive, the tests for bathing waters have been simplified to E. coli and intestinal enterococci, instead of 
the 19 different tests used previously. This simplification reflects the recognition that faecal material, for 
instance due to inadequate sewage treatment and pollution from animal waste, is the primary health 
threat to bathers. Therefore, compliance with the mandatory standards will give better information on the 
risk to human health. The new Bathing Water Directive will repeal the old one (Directive 76/160/EEC) 
(European Commission, 1976) by the end of 2014 at the latest and classifies beaches as 'excellent', 
'good', 'sufficient' or 'poor'. The extra classification of 'sufficient' quality comes below 'excellent' and 
'good' but still allows a beach to qualify as a bathing water. Standards have been raised so that the 
estimated health risk to bathers is reduced. There will be more tests carried out more frequently when a 
beach is classified as 'poor' or only 'sufficient'. Information on water quality will be provided on the 
internet in a timely fashion. New standard signs will be used on all bathing beaches to show the quality of 
recent tests. Under this new regime, we hope that infections linked to recreational activity will be 
reduced. This bathing water management programme will be introduced over a 13 year period, starting 
in 2008. 
 
Most European bathing waters are hosted in coastal regions and covered by the Water Framework 
Directive. However, coastal waters are part of the larger marine environment and affected by human 
marine activities. The European Union is preparing a Thematic Strategy on the Protection and 
Conservation of the Marine Environment which aims at achieving a good environmental status of the EU's 
marine waters by 2021 and to protect the resource base upon which marine-related economic and social 
activities depend.  
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10.4.5.2. Soil pollution and waste disposal 

 

Acronyms 

 

BEUC  European Consumers’ Association 
BTEX  Aromatic Hydrocarbons 
CHC  Phenols and Chlorinated Hydrocarbons 
EAP Environment Action Program 
EC European Commission 
EEA European Environment Agency 
EECCA Eastern Europe, Caucasus and Central Asia 
EFTA European Free Trade Association (Iceland, Norway,  
ETC/RWM The European Topic Centre on Resource and Waste  
EU European Union 
EUROSTAT Statistical Office of the European Communities 
HIA  Health impact assessment 
JRC Joint Research Centre Management 
PAH  Polycyclic Aromatic Hydrocarbons 
PCB  Polychlorinated biphenyls  
POP Persistent Organic Pollutants 
RAPEX  Community Rapid Information System 
SEA  Strategic Environmental Assessment 
SEE South East and Eastern Europe Switzerland and Liechtenstein) 
WCE Western and Central Europe 
WHO World Health Organisation 
 
Introduction 
 
Contamination from local sources and air deposition of traffic and industrial effluents affect soil and 
groundwater quality throughout Europe. The main local sources include losses of contaminants during 
industrial and commercial operations; inadequate disposal and treatment of municipal and industrial 
waste; oil extraction and production; and inadequate storage of chemicals (see Figure 10.4.5.2.1; EEA, 
2007a). 
 
Soil contaminated with hazardous substances can have serious effects on human health through direct 
contact, aerosols inhalation and ingestion, for example through drinking water from sources that flow 
through contaminated areas, through the food chain, and even by the ingestion of contaminated soil by 
children in playgrounds (EEA, 2007b). 
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Figure 10.4.5.2.1. Overview of the activities causing soil contamination in Europe 
 
Inadequate waste disposal is one of the main causes of soil pollution. Large amounts of municipal solid, 
special and hazardous waste is generated in all Member States of the European Union. The trend in waste 
production is that it increases with the economic activity. Data derived from 19 EU Member States 
indicate that 31% of the generated waste is disposed of by land-filling, 42% is recycled, 6% is 
incinerated with energy recovery and 21% is unspecified. Therefore, land filling is still the most common 
waste management method used across Europe. Incineration has generally evolved since the 60s with a 
reduction of emissions. Further insights on possible health effects are likely to be gained only from 
studies that consider exposure pathways and biomarkers of human exposure and effect, and compare 
waste-related exposures with those due to other sources of pollution.  
 
Even though waste prevention is a top priority across Europe, there is a large gap between the political 
goals and the continued growth in waste generation which is still rising, with forecasts calling for further 
increases, along with the increasing environmental impacts from waste. For instance, the inappropriate 
disposal and treatment of waste from municipal and industrial sources, is one of the major sources of soil 
and groundwater contamination in South Eastern Europe (EEA 2007b). There are no adequate waste 
management systems in most countries of this region, where illegal dumping is widespread, especially in 
rural more than in urban areas.  
 
Many health endpoints have been considered in epidemiological studies; including cancer incidence and 
mortality and reproductive outcome such as birth defects and low birth weight. Despite some indications 
of an association between residents living close to specific landfills and adverse health effects, the current 
evidence is not sufficient to establish the causality of the association. Increases in relative risk are 
difficult to detect as they are caused by long term low-level exposures. In addition, the new generation 
incinerators are less polluting, considering both public health and contribution to greenhouse gases. The 
current evidence of adverse health effects possibly associated to well managed landfills and incinerators 
is currently inconclusive.  
 
Usually, increasing economic activity means more waste generation. Since economic growth is the 
predominant policy goal right across Europe, it is often difficult to find politically acceptable instruments 
which can successfully limit waste generation. Nonetheless, experience shows that successful prevention 
is possible with the use of several instruments. The objectives of waste prevention are:  

• the reduction of waste generation;  
• the reduction of hazardous substances in material streams and of their dissipation; and  
• the improvement of resource efficiency.  

 
Thus, the priority waste streams to be addressed are those with big mass flows and hazardous waste 
streams.  
 
Contaminated soils can be a legacy stretching back many decades or centuries. As a consequence, the 
responsibilities for pollution and, therefore, remediation are often difficult to identify as the polluters are 
often no longer in business or cannot be made liable. This in turn contributes to make the clean-up of the 
sites difficult to manage, time-consuming and costly on the public budget. In EEA countries(42), 
potentially polluting activities are estimated to have occurred in nearly three million sites. Investigation is 
needed to establish where remediation is required. Investigations carried out up to 2006 identified over 
1 800 000 potentially contaminated sites, of which 250 000 are in need of remedial treatment. These 
estimates have increased considerably over the past years, due to the progress in investigation, 
monitoring and data collection, and are expected to continue to rise in the future. On the other hand, in 
those countries for which remediation data are available, about 80 000 sites have been cleaned up in the 
last 30 years (EEA, 2007a).  
 
A wide range of EU policies (for instance on water, waste, chemicals, industrial pollution prevention, 
nature protection, pesticides, agriculture) are contributing to soil protection. But, as these policies have 
other aims and scopes of action, they are not sufficient to ensure an adequate level of protection for all 
soil in Europe. Nevertheless, up to date, there is still no agreement among EU countries on the measures 
needed to ensure the protection of soil at European level. 
On the other hand, at national level, most of the countries have established inventories or registers of 
contaminated sites and are making progress to various degrees in reducing the risks of pollution to 
human health and the environment.  
 
Data sources 
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This review is primarily based on the European Environmental Agency (EEA) 2007 assessment of the core 
set indicator “Progress in management of contaminated sites” (EEA, 2007a) and the “the report “Europe’s 
Environment: the fourth assessment” (EEA, 2007 b), chapters on Sustainable Consumption and 
Production, Waste, and Environment and health and the quality of life.  
 
Environment data and assessments about contaminated sites are available on 
http://themes.eea.europa.eu/IMS/ISpecs/ISpecification20041007131746/IAssessment1152619898983/vi
ew_content  
 
Environment data including waste data is available on the EUROSTAT website 
http://epp.eurostat.ec.europa.eu/portal/page?_pageid=0,1136239,0_45571447&_dad=portal&_schema=
PORTAL  
 
EC and EUROSTAT publication “Waste generated and treated in Europe – Data 1995-2003” contains 
statistics about generation of hazardous waste in European countries and in different economic sectors. 
 
DG Environment’s web site http://ec.europa.eu/environment/waste/index.htm contains information about 
waste, especially relevant for this chapter is hazardous waste, EU waste legislation and landfill of waste.  
 
WHO Europe has produced a review “Population health and waste management: scientific data and policy 
options” available on http://www.euro.who.int/documet/E91021.pdf  
 
 
 
Data description and analysis 
 
Waste production 
 
Based on the data available and on estimates, the EEA assessment reports that: 
  

• annual waste generation in the EU-25+EFTA is estimated at between 1 750 and 1 900 million 
tonnes, or 3.8 - 4.1 tonnes of waste per capita.  

• the Eastern Europe, Caucasus and Central Asia (EECCA) countries are estimated to generate 
about 3 450 million tonnes of wastes. On average, this equals 14 tonnes/capita but there are 
significant differences between countries – from 0.3 tonnes per capita in Moldova to 18 tonnes 
per capita in Russia. 

• the SEE countries are estimated to have an average waste generation of 5- 20 tonnes per capita 
per year. This figure has been calculated based on information from Bulgaria and Romania, which 
account for about 25% of the region’s population.  

 
A rough estimate is that the total annual waste generated in the pan-European region is more than 6 
billion tonnes. The amount of waste generated is still increasing in absolute terms, but trends differ from 
region to region. For example, while total waste generation increased by 5% between 1996 and 2004 in 
the EU-15+EFTA, it declined by 6 % in the same period in EU-10 countries. However, there are large 
differences between individual countries, and significant annual variations within a country, due to 
changes in wastes generated in the mining industry.  
 
Furthermore, despite the political importance of waste prevention, the amount of waste generated in the 
EECCA and SEE countries is growing due to the increase in economic activity. Economic growth has 
proven to be a much stronger driver for waste generation than different prevention initiatives, including 
recommendations for the development of waste prevention programmes in the Kiev Strategy. 
  
Waste generation rates vary strongly between sectors and waste types, reflecting the different socio-
economic drivers. Many EECCA and some EU-10 countries, for example, have large amounts of mining 
waste – in EECCA, between half and three quarters of total waste is generated by mining, quarrying, and 
the production of metals – while countries, such as the EU-15+EFTA, with high levels of household 
consumption have greater volumes of municipal waste (Figure 10.4.5.2.2). However, the single largest 
waste stream in EU-15+EFTA is construction and demolition waste, mostly generated by intensive 
construction activities following the re-unification of Germany.  
 
Figure 10.4.5.2.2a. Total waste generation per sector, 2004 (EECCA 2004) 
 
Figure 10.4.5.2.2b. Total waste generation per sector, 2004 (EU-10, 2004) 
 
Figure 10.4.5.2.2c. Total waste generation per sector, 2004 (EU-15 + EFTA, 2004) 
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In the EU, 31 % of total waste generated is landfilled, 42 % is recycled, 6 % is incinerated with energy 
recovery and 21 % is unspecified (data from 19 Member States). Consistent information on waste 
disposal methods in EECCA and SEE is also not available. However, in the Russian Federation, between 
40 % and 57 % of total waste generated from industry was landfilled in the 2002–2004 period (MNR, 
2004). 
 
More than 250 millions tonnes of hazardous waste, 3%-4% of the total, is generated in Europe every 
year, mostly in the EECCA countries, with Russia the dominant producer (Figure 10.4.5.2.3). The large 
differences in generation statistics are due varying classification in the EU and EECCA countries, where 
more waste types are classified as hazardous. Therefore, the figures on hazardous waste are not entirely 
comparable.  
 
Figure 10.4.5.2.3. Hazardous waste generation in selected EU-25+EFTA, SEE and EECCA countries 
1996-2004  
 
Hazardous waste generation in the EU-25+EFTA increased 20% over the 1996-2004 period. The increase 
in the EECCA countries until 2003 resulted from increasing economic activity since the mid nineties, 
although improved registration probably also played a role. The available information doesn’t explain the 
decline from 2003 to 2004. 
 
Many EECCA countries are experiencing environmental problems arising from the long-term storage of 
hazardous waste generated during the Soviet era. Different pollutants were accumulated, including 
radioactive, military and industrial wastes. The breakdown up the Soviet Union, the formation of new 
independent EECCA countries and the changes of ownership means that much of this waste has no legal 
owner. To make things even worse, the smaller EECCA countries often have little capacity to improve the 
situation. 
 
There are also large stockpiles of obsolete pesticides containing persistent organic pollutants (POPs) 
which date back to the Soviet era, and which now have become a serious risk to the environment. Supply 
of pesticides to State-owned collective farms was administered centrally, and substantial amounts were 
sent to farms each year regardless of need. Stockpiles gradually grew, with farmers storing them as best 
they could. Although following the break-up of the Soviet Union the supply of pesticides stopped, these 
stock-piles have increasingly become a problem as many storage facilities have no legal owner. In 
Uzbekistan about 18,000 tonnes of banned and obsolete pesticides have been kept in underground 
depositories since 1972, while in other areas pesticides and their packaging materials were buried in 
landfills.  
 
All European countries have experienced significant growth in imports and exports since the 90s. In the 
EU-25, the share of both imports and exports in GDP grew from 27% in 1990 to 33%-34% in 2005, with 
exports being one of the main drivers of economic growth in the EU-15. In the three largest SEE 
countries, Bulgaria, Romania and Turkey, share of exports in GDP increased from 16%-31%, while the 
share of imports was even higher, growing from 21%-35%. In Eastern European countries, the GDP 
share of imports grew from 20%-29% while exports increased from 20-39%.  
 
Soil contamination 
 
Figure 10.4.5.2.4. Overview of progress in the management of contaminated sites in Europe 
 
Figure 10.4.5.2.5. Breakdown of activities causing local soil contamination per country 
 
Figure 10.4.5.2.6. Detailed analysis of industrial and commercial activities causing soil contamination 
per country 
 
Figure 10.4.5.2.7. Overview of contaminants affecting soil and groundwater in Europe 
 
Table 10.4.5.2.1. Overview of contaminants affecting soil and groundwater sites per country 
 
In EEA member countries, potentially polluting activities may have occurred at about three million sites. 
National estimates show that more than 8 % (or nearly 250 000 sites) are contaminated and need to be 
remediated. These estimates have increased considerably over the past years, due to the progress in 
investigation, monitoring and data collection. This trend is expected to continue in the future. On the 
contrary, remediation is progressing relatively slowly: in the last thirty years, only just over 80 000 sites 
have been cleaned-up in the countries where data on remediated sites are available (Figure 10.4.5.2.4).  
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The distribution of the sources of soil pollution across economic sectors differs from country to country, 
reflecting their industrial structure, the level of implementation of pollution prevention measures and the 
various risk assessment and management approaches adopted. Nevertheless, industrial and commercial 
activities, as well as the treatment and disposal of waste, remain the most important sources throughout 
Europe. On the other hand, contamination from oil storage is relatively important in some countries, such 
as Latvia, Estonia and Croatia, where it respectively covers 46 %, 42 % and 36 % of all identified 
contaminating activities. In Bulgaria, the storage of obsolete chemicals covers more than 30 % of all 
activities. In the Former Yugoslav Republic of Macedonia, mining sites represent 27 % of all sources of 
contamination, while in Estonia military sites cover 14 % of the total investigated sites (Figure 
10.4.5.2.5). 
 
At industrial and commercial sites, handling losses, leakages from tanks and pipelines, and accidents are 
the most frequent sources of soil and groundwater contamination. Industrial sources mainly come from 
the chemical and metal working industries, energy production and oil industry. Gasoline and car service 
stations are reported as the most frequent sources of soil contamination in Luxembourg (84 % of all 
sources), Latvia (61 %), Italy (52 %) and Finland (51 %). In Austria and Belgium (Brussels region) the 
frequency of dry cleaning as a source of contamination is high, accounting for more than 20 %. In other 
countries, gasoline stations and dry cleaners have not been included in national inventories ((Figure 
10.4.5.2.6). 
 
The range of contaminants found at the investigated sites varies from country to country. However, 
overall estimates identify heavy metals and mineral oil as the main soil contaminants in Europe (Figure 
10.4.5.2.7). These estimates are based on the frequency with which a specific contaminant is reported to 
be the most important in the investigated sites. Other contaminants include polycyclic aromatic 
hydrocarbons (PAH), aromatic hydrocarbons (BTEX), phenols and chlorinated hydrocarbons (CHC) (Table 
10.4.5.2.1). Mineral oil and chlorinated hydrocarbons are reported as the most relevant contaminants for 
groundwater. 
 
The health impact of soil pollution varies considerably with the specific contaminant, site specific 
conditions and exposure of the receptors. In fact, the risks are determined by the physical chemical 
properties of the contaminants such as: solubility, mobility, volatility, sorption capacity, persistence etc; 
the pathways to potential receptors (e.g. the existence of an impermeable layer, the permeability and 
thickness of the unsaturated zone etc.) as well as the exposure of the receptors (e.g. humans or 
animals). Therefore, the assessment of the impacts of contamination has to be evaluated on a case-by-
case basis. 
 
The protection of groundwater resources and the exposure of humans via drinking water from ground 
sources are reported as being by far the most important reasons for the application of risk-reduction 
measures, whereas the protection of the soil per se has a relatively lower importance. This may be due to 
the lack of specific regulations covering the soil media, but also due to the wider dispersion of 
contaminants in groundwater compared to soil.  
 
An assessment of the impacts of the various contaminants in soil and groundwater would require a 
detailed knowledge of the local situation in each site and therefore cannot be carried out at European 
level (EEA, 2007a).  
 
A considerable amount of private and public money has already been spent on remediation activities. 
However, this is relatively small compared to the total estimated costs. Annual expenditure on the 
management of contaminated sites is on average about 2 % of the estimated overall management costs 
in the countries for which these estimates are available. 
 
Although most of the countries in Europe have legislative instruments which apply the "polluter-pays" 
principle to the management of contaminated sites, large sums of public money are provided to fund 
remediation activities. This is due to the limited applicability of the principle in case of remediation of 
historical contamination, as many of the legally responsible polluters either no longer exist, cannot be 
identified or are insolvent. This is a common trend across Europe. On average, approximately 35 % of 
total expenditure in the surveyed countries derives from public budgets. However, it must be taken into 
account that information on private expenditures is largely incomplete for most countries (EEA, 2007a). 
 
Waste disposal 
 
Most epidemiological studies on health effects of land-filling lack direct exposure measurements of 
emitted gases (mainly methane and carbon dioxide with other gases, including hydrogen sulphide and 
mercury vapour, emitted at low concentration together with a mixture of volatile organic compounds) and 
rely on residential distance from the site or, in some cases, on exposure modelling; a number of health 
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end-points have been considered, including cancer incidence and mortality and reproductive outcomes 
such as birth defects and low birth weight. Despite the methodological limitations, the available scientific 
literature on health effects of waste landfills provides some evidence of the association between residing 
near a landfill site and adverse health effects. The evidence, somewhat stronger for reproductive 
outcomes than cancer, is, however, not sufficient to establish the causality of the association. This is an 
issue that requires further investigations due to the large population potentially exposed to landfills in 
Many EU Member States. (WHO, 2007). 
 
Incinerators have been operating in many European countries since the 1960s and their technology has 
evolved over time, in general with a reduction of emissions to the nearby communities. As to the possible 
impact on health of incinerators, reasons for concern are inhalation of airborne pollutants resulting from 
combustion of incomplete combustion, consumption of contaminated food and water, or contact with 
contaminated soil. While some studies indicating possible health effects (i.e. an increase of soft tissues 
sarcoma and non Hodgkin’s lymphomas, possibly related to exposure to 2,3,7,8-TCDD and related 
compounds) mainly of old generation incineration plants, the evidence is, overall, not conclusive to 
establish the occurrence and magnitude of risks. Moreover, new generation incineration plants are based 
on emission-abating technology enforced by the EU that has resulted in a significant decrease of airborne 
pollutant levels. 
 
Considering the current increase of waste production and incineration in many countries, the global 
impact of incinerators and other disposal methodologies on human health and on the general 
environment through greenhouse gases and persistent pollutants has not been evaluated yet 
(WHO/EURO, 2007). 
 
Environmental monitoring of all potential sources of pollution from different waste management options 
has been, and is still continuously carried out. Thus, a great deal is known about the types and amount of 
substances emanating from these sources. Whatever the waste management option, there are usually a 
large number of different substances, with only few of them produced in large quantities and many at 
extremely low concentrations.  
 
Gas emitted from landfill sites mainly consists of methane and carbon dioxide with other gases, such as 
hydrogen sulphide and mercury vapour being emitted at low concentrations, and a mixture of volatile 
organic compounds comprising approximately 0.5%. In 2003, the WHO exposure assessment expert 
group suggested that priority pollutants should be defined on the basis of toxicity, environmental 
persistence and mobility, bioaccumulation and other hazards such as explosiveness. In addition to the 
substances above, they suggested that landfill site investigations should consider metals, polycyclic 
aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB), chlorinated hydrocarbons, pesticides, 
dioxins, asbestos, pharmaceuticals and pathogens (Rushton (2003):. British Medical Bulletin, Volume 68: 
183-197). 

 
Control tools and policies 
 
Soil protection 
 
There is no specific EU legislation on soil protection, despite the fact that a wide range of activities rely on 
soil and contribute to the depletion of soil resources. Unlike water and air, the protection of soil is 
addressed indirectly through measures primarily aimed at the protection of other media or developed 
within sectoral policies. These include, for example, measures on water, waste, chemicals, industrial 
pollution prevention, nature protection, pesticides, agriculture. However, since these measures have been 
developed for other aims, they are not sufficient to ensure an adequate level of protection for all soil in 
Europe. 
 
Progress has been registered in the past five years. Namely, the European Commission’s thematic 
strategy on soil, which focuses on its protection as an essential element of sustainable development, has 
marked an important first step in EU soil policy. This strategy was adopted in September 2006 and 
incorporated a legislative proposal. The draft legislation included the obligation for countries to identify 
sites at risk of contamination and establish national inventories. However, the Commission’s proposal was 
rejected by a qualified majority of the European Council in December 2007. There is currently no 
agreement among EU countries on a common legislation on soil protection. 
 
Nevertheless, the implementation of the EU and national legislative and regulatory frameworks already in 
place (e.g. Landfill Directive and other waste legislation, Integrated Pollution Prevention and Control 
Directive, Water Framework Directive, Environmental Liability Directive) should result, in the future, in a 
more efficient prevention of the releases of contaminants into the environment, and in particular into soil. 
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As a consequence, most of the efforts for remediation are expected to be concentrated on historical 
contamination. 
 
 
Contaminated sites management 
 
At national level, inventories or registers of contaminated sites represent an important tool for the 
effective management of soil contamination from local sources. As of 2006, inventories or registers had 
been established in most EEA countries at national or regional level. On the other hand, in most countries 
of Eastern and South-Eastern Europe, the real extent of contamination is unknown because systematic 
inventories do not exist or cover only specific sites — for example mining or waste disposal sites — and 
some specific regions, such as those affected by the Chernobyl accident. Activities to rectify this are only 
at an early stage of development (EEA, 2007b). 
 
Due to economic and logistical reasons, the management of contaminated sites follows a tiered approach 
with increased efforts and expenses at each step. In most EEA countries, initial steps in the sequence, 
such as preliminary investigations, are in an advanced phase, whereas the final steps, such as detailed 
investigation and remediation, are progressing slowly. Based on information from national inventories, 
the progress in the management of contaminated sites varies significantly across Europe, depending on 
the different national management approaches and legal requirements. In most of the countries for which 
data are available, site identification activities are generally in an advanced phase. As a result of 
preliminary surveys, just over 60 % of the sites - or 1 800 000 sites - have already been confirmed as 
potentially contaminated and need to be submitted for detailed investigations. Detailed investigations and 
remediation activities are generally progressing slowly. 
 
In conclusion, more is being learned on the size of the problem but the speed of the clean-up is slow. As 
long as observed trends continue in the future, more efforts will be needed to clean-up a legacy of 
contamination (EEA, 2007a). 
 
Waste management 
 
The general principles of waste management are embodied in the so-called waste management 
hierarchy. The top priorities are to prevent the generation of waste, and to reduce their harmful effects. 
Alternatively, waste materials should be reused, recycled or used as a source of energy. As a final resort, 
waste should be disposed safely, which in most of European region means land filling. Since the 
beginning of the 1990s, a number of EU directives and national policies have been developed. These have 
set targets for recycling and recovery, as well as put limits on the amount of waste that can be sent to 
landfill. 
 Full compliance with EU legislation and implementation of national waste strategies is expected to lead to 
further reductions in landfill, with an estimated 25 million tonnes of waste that will be diverted away from 
landfill to recovery between 2005 and 2016 . 
 
The prevention of soil pollution by waste is covered by different directives such as: 
 

• EU Waste legislation on hazardous waste (Directive 91/689/EEC), as amended by Directive 
94/31/EC (European Commission, 1994). It provides additional record keeping, monitoring and 
control obligations from the “cradle to the grave”, the waste producer to the final disposal or 
recovery.  

• Council Directive 99/31/EC of 26 April 1999 on the landfill of waste entered into force on 
16.07.1999 (European Commission, 1999). The deadline for implementation of the legislation in 
the Member States was 16.07.2001. The objective of the Directive is to prevent or reduce as far 
as possible negative effects on the environment from the landfilling of waste, by introducing 
stringent technical requirements for waste and landfills.  

 
The decision-making process on the location and operation of waste facilities should be transparent and 
fair, and aim at replacing poor or even illegal waste management practises with legal and safe 
operations, and avoid long delays. 
It is also important that the adverse effects on health due to nuisance (smell, noise, litter, effect on 
property values, stress for lack of regulatory response etc) are considered. These endpoints often escape 
formal epidemiological analysis but are relevant for the health of communities. Consideration of all 
relevant health elements may be achieved through integrated and participatory approaches, such as 
health impact assessment (HIA), which has proven effective in some cases in waste management 
policies. HIA can be done at a policy, program or project level, and help judge the potential effects of a 
proposal as well as the distribution of those effects. Understanding and managing the potential or likely 
health impacts of waste management is likely to be best addressed through either HIA or strategic 
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environmental assessment (SEA). In view of the various limitations hampering our ability to characterize 
all risks, such assessments should be inspired by a precautionary approach, with respect both to the 
creation of new facilities and the mitigation of exposure to emissions and leachates of existing sites. In 
the case of remediation schemes of existing contaminated sites, priorities should be based on hazard 
detection, estimation of the size of the exposed population (including vulnerable groups) and appreciation 
of inequity in the distribution of exposure among population subgroups. 
 
Future developments  
 
Further insights on health effects of landfills and incinerators are likely to be gained only from studies 
that consider exposure pathways and biomarkers of exposure and effect, and compare waste–related 
exposures with those due to other sources of pollution. The evidence of adverse health effects related to 
landfills and incinerators, although not conclusive, adds to other environmental concerns in directing 
waste management strategic choices towards the reduction of waste production, re-use and recycling 
schemes, as prescribed by the EU Directives. National and local authorities should oppose and eliminate 
poor, outdated and illegal practices of waste disposal, which still affect some local communities, support 
regulation and enforcement, and invest in state-of-the-art technology for lowering emissions. 
The decision-making process on the location and operation of waste facilities should be transparent and 
fair, and aim at replacing poor or even illegal waste management practices with legal and safe 
operations, and avoid long delays. 
 
The decision to adopt epidemiological surveillance programs in areas impacted by landfills or incinerators 
should be taken on the basis of a feasibility analysis aimed at avoiding the execution of non-informative 
studies. In the cases in which epidemiological surveillance appears to be appropriate, suitable protocols 
should be adopted, including protocols on evaluation research after major interventions. 
 
Priority needs for research include development and application of biomonitoring, both in human 
observational studies and in toxicological research, the use of pharmacokinetic models to assess the 
influence of factors such as metabolism and timing of exposures, and the analysis of all relevant 
environmental matrices in order to evaluate chemical exposure pathways and assess the exposure for 
specific subsets of the population. 
Regardless of the final decision on the appropriateness of a local epidemiological study, actions aimed at 
addressing a population’s concerns should be considered and adopted where necessary, namely: 
 

• provide information on technological standards, process characteristics and environmental 
mitigation strategies. Resources should also be concentrated on establishing the real level of risk 
associated with sites, including improved understanding of exposure pathways, before 
considering site specific epidemiological research; 

• provide information on environmental monitoring; 
• develop monitoring programs where applicable; and 
• enhance communication and participatory activities in order to promote community autonomy 

and build consensus. 

 
Since the cost of hazardous waste disposal is much lower out of Europe, there is an economic incentive to 
export hazardous waste. All EECCA and SEE countries are party to the Basel Convention on the control of 
Transboundary Movements of Hazardous Wastes and their Disposal, and by the end of 2005, had 
implemented most of the principles of the Convention in their national legislation. However, only few 
countries have the technical facilities for the safe disposal of hazardous waste and, therefore in most 
cases, waste must be land filled or stored within the country itself, or exported for proper treatment.  
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10.5. LIVING AND WORKING ENVIRONMENT 

 
 

 

10.5.1. Houses, schools, transports, recreational 

areas and other main features 
 
 
 
 
10.5.1.1. Introduction 
 
The history of shelter, recognized as one of the most fundamental human needs (add Istanbul Habitat 
Conference reference), dates back to the beginning of mankind and may be best illustrated by the 
stereotype of the cave during the Stone Age. With the increasing ability to change and modify the 
environment, humans started to actively create and shape their shelter and, during the Neolithic 
revolution, began to settle down in more stable and functional shelters. Since this time, the development 
and growth of settlements has played a key role in the development of European peoples and has 
resulted in a trend that has never stopped and today is known as “urbanization”. Urbanization was 
initiated by the industrial revolution, which created large-scale migration from rural to urban areas and 
led to the development of large cities. The resulting urban development is a departure from the 
traditional human settlement and its impact on health is not entirely understood (Lawrence, 2000). 
Nevertheless, urbanization is linked with a number of assets from both public health and sustainability 
perspectives, as large-scale settlements open the door to a variety of technological advances and 
services that are supportive to health (e.g. better access to water supply and sanitation systems; public 
transport networks; distant heating technologies; health services; etc.). However, human settlement 
implies also environmental problems linked to transport (noise and air pollutants), household and 
industrial emissions and urban pests. Sealed land and contaminants are other implications. Green spaces 
are positive for health and wellbeing. The urban sprawl has many drawbacks encouraging suburban 
expansion and increases private local car transport and obesity. Housing can lead to the use of hazardous 
construction material and unhealthy indoor air quality, also influenced by outdoor pollution determinants, 
energy saving and energy use in air conditioning. The impact of crowding on sanitation, hygiene and 
infectious diseases is probably very important, but difficult to quantify. Within the thematic framework of 
human settlements, a variety of policy tools has been developed. 
 
 
10.5.1.2. Data sources 
 
The data in this chapter is mostly taken from scientific publications and reports produced by international 
Institutions working on settlement issues (e.g. UNHabitat, EU, ROSTAT, WHO, UNECE, etc.). As the issue 
of human settlements covers a variety of environmental as well as social determinants, the information 
sources naturally tend to be diverse. Within the text, all relevant sources will be identified.  
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One major challenge when describing the health impacts of human settlements is the availability of 
comprehensive data. Human settlements are a melting pot of uncounted health risk factors and it is very 
difficult to integrate them into one general assessment. Therefore, generalized assessments can only 
summarize the more focused evaluation of individual conditions, such as air quality, traffic, safety, 
sanitation, etc. This problem becomes even more critical when looking for data on the variations within a 
city. Various projects have shown that both health as well as environmental and housing conditions can 
vary extremely within a given city, and these variations can significantly exceed those that are found 
when comparing average and generalized data from cities or countries. Therefore, separate from the 
available data, we should bear in mind that in any given human settlement, there is an unknown part of 
the population living in socially and environmentally deprived conditions which cannot be captured by the 
available data. 

 
 
10.5.1.3. Data description and analysis 
 
As human settlements are meant to provide some kind of privacy and protection from outside events to 
the dwellers, any kind of human settlement can be looked at from two perspectives: the inside 
environment and the outside environment. This is especially true for individual homes or dwellings, which 
are part of more or less attractive neighbourhood environments, but also for settlement areas such as 
villages or cities, which are located within more or less advantaged natural landscapes. Both dimensions 
are directly linked to the impact of human settlements, with the first being more focused on the 
individual settlement (home or dwelling) and the second being more related to the settlement area.  
 
In the following section, the human settlement as an overall living setting is discussed first, before more 
details are given on specific settings of human settlements, such as housing, schools, correctional 
facilities and recreational facilities. 
 
Looking at human settlements, many problems that often are defined as “urban problems” come into 
consideration. Nevertheless, it needs to be stated that in many cases the environmental determinants of 
urban and rural settlements may be rather similar in general terms, while the detailed mechanisms of 
exposure may be different. For example, there are air quality problems and noise exposure in many rural 
places but tend to be looked at as typical problems for large human settlements.  
In all settlements, there is a list of potentially health-relevant conditions that affect the residents 
(Macintyre et al, 2000). This very much depends on the settlement, its size and environmental conditions 
and whether these conditions are acceptable from a public health perspective. Also, these conditions may 
change strongly from one neighbourhood to the next (WHO Commission on Social Determinants of 
Health, 2007). Below, a list of major environmental determinants of human settlement areas is presented 
and discussed. 
  
 
10.5.1.3.1. Residential buildings  
 
Although residential buildings are supposed to be safe shelters and refuges, there is no built 
environmental structure for habitation that by itself is free of risks. Within the private home, the problem 
of pollution is one of the most important determinants for health impacts. There are many sources of 
pollution within the indoor environment, in some cases even desired (for example, open fireplaces). 
Indoor physical pollution, associated for instance with particular construction materials and furniture and 
poor ventilation as well as with other factors such as crowding, indoor pests and moulds, unsafe building 
conditions and inadequate sanitation/ hygiene equipment, may have important impacts on the health of 
specific population groups. For example, large air conditioning and water cooling plants not complying 
with EWGLI guidelines are sources of risk for severe pneumonia in humans (legionellosis) due to the 
inhalation of droplets of water contaminated with Legionella Pneumophila (see chapter 6). 

 
Construction materials and products 

 
There are a variety of construction materials and products that may result in potential health effects 
(Federal Environment Agency, 2007). For radon, asbestos and lead, the health effects have been 
identified many years ago but are still present in many European dwellings. Today’s concern is more 
related towards volatile organic compounds (carpets, paints, furniture), particulate matter, PCBs and 
other chemical elements emitted or contained by construction materials and products. In most cases, 
these compounds affect the indoor air, from which they are inhaled by the residents (European 
Commission, 1988; Loftness et al, 2007).  
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Heating sources, thermal comfort, dampness 
 
The health impact of hygro-thermal conditions within a building operates basically through two 
mechanisms.  

First, the combustion of fuels used for cooking and heating (such as coal, wood, gas) within the building 
may lead to the emission of pollutants and gases such as particles, carbon monoxide (CO), and 
carcinogenic compounds (Desai et al, 2004). With faulty equipment or lack of venting, these pollutants 
can accumulate within the home and trigger severe health consequences.  

Second, the indoor temperatures by themselves can directly affect health if they fall under or exceed 
specific thresholds (Vandentorren et al, 2007; Wilkinson P. et al, 2007). Such extreme indoor 
temperatures can occur during heat waves and cold spells and mostly affect poor households and low-
quality buildings with inadequate heating systems and poor insulation. Moreover, indoor temperatures 
can affect the degree of dampness and humidity which may lead to mould growth. However, there is very 
little data on the average indoor temperatures in European homes (Wright et al, 2005). 

 

Indoor pests and moulds 
 
Mould is recognized as one of the major allergens in the home environment, and can lead to allergic 
reactions and respiratory infections. In particular, moulds have been identified as a factor in the origin 
and exacerbation of asthma attacks (Richardson et al, 2005) and are considered dangerous for children 
and sensitive / allergic population groups (Seltzer / Fedoruk 2007). Within Europe, the exposure to damp 
and mould in the home varies strongly between countries, ranging from above 30% (Portugal) to under 
5% (Finland), with an average of 16% (2001 data, EUROSTAT WHO 2007).  
 
For many domestic pests (such as mites, cockroaches, ants, bugs, lice or fleas), the relatively warm and 
humid conditions within buildings provide a good habitat. While the health impact of hygiene pests such 
as ants and cockroaches are mostly related to the intake of contaminated food (Milstead et al, 2006), 
other pests such as lice and fleas bite through human skin and can cause allergic reactions, 
inflammations or infections. 
 
Residential behaviour 
 
The behaviour of the residents is a key factor for most of the common health threats within the home 
(Federal Office for Radiation Protection et al, 2005). First, the behaviour of residents does actively lead to 
the initiation of exposures: cooking and showering increases the relative humidity, the use of cleaning 
detergents brings chemical products into the home, and dust cleaning may actually make settled dust 
volatile again. In addition, smoking or keeping pets in the home releases a number of pollutants and 
allergens. 
 
Second, the behaviour of residents can enforce, prolong or increase the exposure to indoor pollutants and 
risk factors. As most of the health-relevant exposures of residential behaviour are related to air pollution, 
it is especially the air exchange rate that plays a role in controlling indoor conditions. Inadequate 
ventilation may therefore lead to increasing humidity and pollution as it accumulates indoor emissions 
(Emenius, 1998). 
 

Outdoor pollutants 

 
Finally, there is the contribution of outdoor pollutants to be recognized. Many outdoor sources of pollution 
enter into the building, mostly through open windows but – in the case of noise – also through the 
building structure. The main outdoor determinants that can affect the indoor conditions are traffic-related 
(air pollutants, noise), or stem from industrial activities or neighbourhood activities (playing children, 
bars, lawn-mowing etc.). Using data from the European EXPOLIS study, it is estimated that in homes 
without special indoor sources (such as smoking, open fire etc.), around 60-70% of indoor particulates 
may be due to infiltration from outdoor sources (Hänninen, 2005).  
 
Next to the health risks posed by environmental pollution, other threats can be related to the structure, 
size and layout of the building, its built features and its amenities. 
 
Unsafe building conditions 
 
There are two factors relevant to home accidents – human behaviour and dwelling design / maintenance. 
The main dwelling design features that may increase the risk of an accident are for example inadequate 
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design of staircases and doors, low window sills, slippery floor material, sharp furniture edges or 
inadequate lighting. Such risk factors are of special concern for children (European Child Safety Alliance, 
2006). 
Unintentional home injuries are a serious public health problem. Each year in the EU there are around 20 
million home and leisure injuries requiring medical attention. About 2 million of these lead to hospital 
admissions, and around 83 000 result in death (KFV, 2007). Within EU countries, it is estimated that 
roughly half of these home and leisure accidents occurred in or around the home. Data from several 
countries show that often, the number of home injuries can exceed the number of road traffic injuries 
(Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit, 2008) (see chapter 6 for fatal and 
non-fatal home and leisure accidents per year in selected EU countries). 
 
Floor space and density 

 
A crowded household is defined as one where the number of people living in the dwelling exceeds the 
capacity to provide adequate shelter and services to the household members. However, there is no 
agreed international definition or standard for “crowding”.  
The potential consequences of insufficient living space on residential health must be split into two effect 
dimensions: the physical effects of high population density (mostly related to infectious diseases) and the 
psychological effects of crowding. Multi-occupation dwellings and flats, particularly high rise flats, are the 
housing risk factors most strongly associated to poor mental health (Evans, 2003). 
Within the EU, high density levels that may lead to crowding are identified for below 10 percent (The 
Netherlands) to above 25% (Portugal, Greece) of the national populations (Eurostat, various years). 
However, the burden of this housing problem is mostly carried by large families and poor households and 
is not visible in the national averages, which mainly range between 2 and 3 residents per dwelling 
(National Board of Housing, Building and Planning of Sweden, 2004). 
 
Sanitation / hygiene equipment 
 
The supply of clean water and the provision of hygiene and sanitation amenities are key elements for a 
dwelling. Still, even highly developed countries know the challenge of contaminated drinking water and 
water-related disease outbreaks triggered by biological contamination and bacteria as well as by 
chemicals and heavy metals.  
 
Within Europe, the connection of dwellings to public water supply is above 90% for many countries. 
However, some countries fall short of this figure and may provide public water only for 80% or less of 
their population (2002 data, EUROSTAT). In addition, it needs to be kept in mind that connection to 
water supply is mostly a problem in rural areas, where the percentage of connected households can be 
much lower than in urban areas.  
 
It is estimated that as many as 50 million Europeans receive water from small or very small supplies 
(Michaud et al, 2001). There is a lack of information on the quality of water from these sources, as 
supplies that serve less than 50 people or produce less than 10m3/day are not covered by the EC 
Drinking-water Directive, unless the water is supplied as part of a public or commercial activity (European 
Commission, 1998). Most countries have very limited information on the number of small supplies and 
the number of people served by these supplies. Microbiological contamination of small water supplies is a 
problem and can pose a significant health risk that is generally underestimated. For example, in Finland, 
food and waterborne outbreaks have been recorded annually since 1980 by a voluntary reporting system. 
In 1997, a new monitoring system for waterborne outbreaks was launched and municipal health 
protection authorities are now obliged to report all outbreaks of suspected waterborne diseases to the 
National Public Health Institute; even the smallest outbreaks, such as outbreaks related to the use of 
private well water, are reported. The new system improved detection rates. While during the voluntary 
reporting only zero to four outbreaks were reported annually, with the single exception of seven 
outbreaks in one year, from 1998 to 2005 between four and ten waterborne outbreaks were observed 
each year. A total of 52 outbreaks (which resulted in over 16 700 cases of illness) were recorded over 
this period. The majority of the outbreaks occurred in communities with fewer than 500 inhabitants 
(FFSA, 2006). In the UK, about 1% of the population obtains water from a private water supply, and 
despite being subject to the same regulatory standards as public water supplies, outbreaks of disease are 
common. Between 1970 and 2000 there were 25 reported outbreaks of infection associated with private 
water supplies in England and Wales. The main pathogen, Campylobacter, was implicated in 52% of 
outbreaks (Said et al, 2003).  
In many countries there is no national legislation and in general private well owners are responsible for 
assessing the quality of the water. An example of the potential size of the problem is provided by the 
Czech Republic, where analyses of water samples from 1700 public and 3300 private wells carried out by 
the Public Health Services found that water in 70% of the wells was unsafe to drink (Hulssman, 2005). 
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Moreover, connection to sewage and sanitation systems is less common than access to water (WHO / 
UNICEF Joint Monitoring programme, 2006). 
  
Homelessness 
 
The prevalence of homelessness varies across countries. However, it appears to have increased in Europe 
since the 1980s, particularly among young people and women. There is clear evidence of the significantly 
poorer health status of homeless people when compared to the general population, including some 
communicable diseases. Homeless people tend to have problems obtaining adequate health care and may 
experience barriers to access care, due to discrimination, appointment procedures, and financial 
constrains. Conditions requiring uninterrupted treatment such as TB and HIV are often inadequately 
controlled and difficult to manage without a stable residence. Nomadic and semi-nomadic populations 
such as the Roma (also known as Gypsies) form another vulnerable and at-risk community for 
communicable diseases. The estimated population across the EU is 8-12 million, mainly concentrated in 
Central and Eastern Europe. Despite the small number of studies, it is estimated that the life expectancy 
of Roma is shorter on average by ten years than that of the rest of the population and that the child 
death rate is up to four timer higher and also that their exposure to certain CDs is higher. 
 
Conclusion 

 
In brief, the indoor dimension of human settlements can be affected and influenced by the residents to a 
quite large extent. However, there are determinants of the outside environment that do impact on the 
internal experience of living and that cannot be mitigated or removed by the individuals. The relevance of 
the indoor quality and conditions of human settlements in total, as well as in relation to outdoor and 
urban conditions, cannot be assessed in general terms, as it depends to a large extent on very local 
circumstances. However, the problems described above can be considered as some major challenges 
faced by at least several, and sometimes most or all EU countries. 

 

 
10.5.1.3.2. Schools 
 
For children, the school environment is the most important indoor environment, besides home. 
 
School studies, mainly from North Europe, have shown that children are affected by poor ventilation, 
chemical exposures such as formaldehyde, moulds and bacteria from damp buildings, and furry pet 
allergens in settled dust (Daisey et al, 2003; Tranter et al,, 2005). The environmental effects include 
asthma and allergic symptoms, sick building syndrome symptoms, increased airway infections and 
impaired learning ability (Daisey et al, 2003; Mendell and Heath, 2005). 
 
There are very few international comparative studies on the school environment in different parts of the 
world. One small comparative EU-funded study in west-Europe found low ventilation rate in most schools, 
with typically 2000-3000 ppm carbon dioxide (CO2) levels in classrooms. Moreover, this study could 
demonstrate associations between elevated CO2 levels and elevated levels of particles (PM10) in the 
classrooms and respiratory health in pupils (Simoni et al, 2006). Classroom levels of PM10 in school may 
exceed the recommended 24-h limit value of 50 microgram/m3. 
 
Swedish intervention studies have shown that the increase of asthmatic symptoms in pupils was reduced 
after improving the ventilation in the classrooms through the installation of new and more efficient 
ventilation systems (Smedje and Norbäck, 2000). This point seems to be widely verified also in non-
European contexts: school studies from China and South Korea have demonstrated that schools in Asia 
often have inadequate ventilation flow with levels of CO2 ranging from 1000-4000 ppm (Kim et al, 2007; 
Zhao et al, 2006), microbial contamination from fungi and bacteria (Zhao et al,, 2008a) and furry pet 
allergen contamination from cat and dogs (Kim et al, 2007; Zhao et al, 2006). Some indications of a 
protective effect of bacterial components with respect to respiratory symptoms have been demonstrated 
(Zhao et al, 2008a).  
 
Besides the indoor sources of air pollution, schools in larger cities are affected by outdoor air pollution 
from traffic and industrial air pollution (Mi et al, 2006; Zhao et al, 2008b). Recently, there has been a 
focus on impaired learning in relation to classroom conditions. Experimental studies have shown that a 
reduction of classroom temperature from 25 to 20°C increased speed at different tests in 10-12 y old 
pupils (Wargocki and Wyon 2007a). Moreover, test performance was increased when the ventilation flow 
was increased (Wargocki and Wyon, 2007b). Although the school is the work environment for teachers 
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and other school personnel, there are less studies on associations between the school environment and 
teachers health (Norbäck, 1997). Violence and accidents in schools as well as burn out reactions among 
teachers are all a part of the school environment (Norbäck, 1997).  
 
Moreover, classroom noise can cause physiological and psychological stress reactions in pupils (Wålinder 
et al, 2007).  
 
Therefore, there is a clear need to improve the indoor environment in schools. Classrooms should have 
frequent cleaning and this should include floors, textiles, open shelves and other areas above the floor 
level. The classroom should be designed to facilitate cleaning. Low emitting building material should be 
used when redecorating schools in order to avoid unnecessary chemical exposure.  
 
Building dampness and indoor mould growth should be avoided, and the concept of mechanical 
ventilation in schools should be introduced. City planning aimied at situating new schools away from 
roads with heavy traffic should be considered. 
 
 
10.5.1.5. Recreational areas and green spaces 
  
Within human settlements, the provision of places for leisure, recreation and social activities is as 
important as the provision of shops and services. The major benefits of such places have been identified 
as (a) social bonding between residents, producing an own identity and building up social capital and 
trust, and (b) increased levels of physical activity within the local population, producing a healthier and 
less overweight population (Frumkin 2003; Takano et al, 2002).  
The availability of such places in close enough distance for daily use is a key feature for healthy housing 
areas and enriches neighbourhood life. Still, contemporary human settlements often lack public gathering 
places and green areas for social and recreational activities. There is evidence that the use of recreational 
facilities has a positive effect on health. The effect seems to be twofold, with regular users showing 
higher survival rates and better mental health (Konlan et al, 2000; Bohnert and Garber, 2007; Rogers 
and Zaragoza, 2003). In addition, green and open spaces can help to reduce noise and air exposure and 
also have a compensating effect on the urban heat island in summer time (Elmqvist et al, 2004). Data 
from the Urban Audit of EU cities shows that in average, only half (52.4%) of the participating cities 
provide urban green areas within walking distance of up to 15 minutes (data based on 66 cities with data 
on this indicator). 
 
 
10.5.1.6. Transport 
 
The need for transportation is probably the most typical characteristic of larger human settlements and it 
increases with the size of the settlement area. In public health terms, transport is associated to three 
major health determinants: noise, air pollution and modal split as the decisive factor for physical activity.  
 
Noise is one of the most commonly considered health determinant in settlement areas. Main sources of 
noise include road, rail and air traffic; industries; construction and public works; but also neighbourhood 
noise from playgrounds and gardens (WHO 2000). Within Europe, a large part of the population is 
exposed to traffic noise levels of 55 dBA, and in most countries 10% or more suffer from exposure to 
noise levels of 65 dBA. The European Commission stated that in the EU, there are an estimated 80 
millions of citizens living with unacceptable noise exposure conditions, while for another 170 millions, the 
noise conditions are defined as critical (European Commission, 1996). City data from the Urban Audit 
project show that noise exposure is a key problem especially (but not exclusively) for bigger cities, where 
the exposure to increased noise levels often affects more than 20% of the population. 
 
Figure 10.5.1.1. Proportion of residents exposed to day-time noise above 55dB(A) 
 
In addition to having cardiovascular effects, excessive noise is known to affect sleep, mental health, 
concentration and stress levels (Stansfeld et al, 2000; Muzet, 2007). 
 
The problem of transport-related air pollution is one of the most recognized effects of human settlements 
in public health literature (WHO, 2005; EEA, 2006b). 
 
Figure 10.5.1.2. Concentrations of elemental carbon and organic compounds, PM10 and PM2.5 in 
relation to settlement and location 
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Engines and fuel combustion produce a number of air pollutants such as hydrocarbons, nitrogen oxides, 
and carbon monoxide and – depending on the fuel type – particles. Especially the production of 
particulate matter has recently been considered as a major threat to health, as the monitoring of 
particulate matter in some European cities showed that as much as 89% of the population is exposed to 
levels exceeding the WHO guidelines (WHO, 2007).  
The modal split represents the breakdown of transport means that are being used for mobility needs. It 
usually considers individual transport by motorized vehicles (cars and motor bikes), public transport (bus 
and train) and individual transport without motorized vehicles (walking, cycling). The modal split 
indicates to what extent trips in a given human settlement lead to emissions. However, another indication 
provided by the modal split is the number of residents engaging in physical activity in relation to mobility 
and transportation (WHO, 2006).  
With rising rates of obesity and decreasing levels of physical activity, physically active transport modes 
are one of the main strategies to get people active (Shetland Islands Council, 2006). Still, the success of 
these strategies is restricted when settlements do not provide adequate opportunities for cycling and 
walking and instead favour car transportation. As forecasts predict a rise in motorized transport, it will be 
a key challenge for many cities to provide adequate infrastructures for walking and cycling in order to 
mitigate this trend. However, especially in bigger and densely populated cities, it is possible to reach high 
levels of active transport behaviour: in Berlin, roughly one third of all trips is made using non-motorized 
traffic (Senatsverwaltung für Stadtentwicklung, 2004). 
  
 
10.5.1.6. Other issues 
 
Household and industrial emissions and waste 
 
In addition to air pollution by transport, human settlements suffer from exposure to industrial activities 
and fuel combustion in households. These emissions can affect large parts of the settlement areas as 
they are spread by wind and may – depending on weather conditions – pollute the streets and open 
spaces. Reducing particulate air pollution from solid fuel use - for example - reduces the number of 
respiratory and cardiovascular deaths, as the example of the ban on coal burning in Dublin shows: after 
the 1990 ban on coal sales and coal burning, black smoke concentrations declined by 70%. In just one 
year after the ban, deaths from respiratory causes decreased by 15.5% and deaths from cardiovascular 
causes decreased by 10.3% (Clancy et al, 2002).  
An additional problem is the immense amount of waste in large settlements, which may cause health-
relevant problems when not collected regularly. Also, local incineration plants may add to the urban air 
pollution (DEFRA, 2004).  
 
Outdoor urban pests 
 
As within the building, the human settlement areas provide ideal opportunities for a range of species that 
live in the city but need to be prevented (Brenner et al, 2003). Main concerns regard pigeons, which 
leave their droppings on public places and buildings, and rodents such as rats and mice that live in public 
parks and in the sewage system. In both cases, hygiene concerns are predominant while direct health 
effects are rare. On the other side, cockroaches can trigger severe allergies and are found in a variety of 
housing stocks all over the world (Miller / Meek 2004). 
Future scenarios of urban sprawl as well as climate changes may add to this concern, as new pests may 
invade the city or the city may spread to former rural and forested areas, thus increase the number of 
tick infections (encephalitis etc.) and lyme disease.  
 
Sealed-off land and contamination 
 
As settlement areas are spreading, also the overall surface of sealed-off areas is increasing. However, in 
most cities, the expansion of the built-up areas increases in a stronger mannner than the actual resident 
number of the cities (European Environment Agency, 2006a).  
 
Streets, buildings, parking lots and other public infrastructure seal off the ground and reduce the uptake 
of surface water and rain, which needs to be channelled through waste water channels. Various cities 
have already seen the limitation of these systems in extreme climate situations, which can quickly lead to 
flooding as the water flow cannot be managed anymore (Eisenreich et al, 2005). 
The industrial heritage of many European cities gives rise to another health threat that is to be 
considered in conversion projects which turn industrial or military sites into urban quarters or service 
areas: many of these areas are affected by contaminated soil (brownfields) in which a number of 
chemicals or heavy metals may be found (Bagaeen, 2006). 
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10.5.1.7. Control tools and policies 
 
It is evident that human settlements still have a long way to go to provide their residents with adequate 
and healthy living conditions, but human settlements also offer unique and unprecedented chances as 
public transport, efficient energy solutions, and reduced space consumption / urban sprawl. Still, noise, 
air quality and adequate housing conditions remain a challenge for almost all human settlements. 
However, human settlements will always be a diverse mix of local neighbourhoods with specific features. 
This means that city-level data is merely an indicator to monitor the general trends of change within the 
city, but cannot be representative for the assessment of the human settlement quality and the related 
health impacts as these are related to specific individual circumstances. The following data from 
EUROSTAT illustrates this problem for national data and shows what variation in the quality of living 
conditions can occur for different socio-economic groups. 
 
Figure 10.5.1.3. Housing problems by household income group in EU15  
 
However, taking the example of crowding, the following chart continues the argument above by showing 
not only the impact of the income category, but especially the impact of specific social circumstances. 
The example suggests that the problem of crowding is much more affected by the household situation 
than by income, and thereby shows that even if we analyse data by income or social group we do not get 
an adequate insight. Therefore, given the complexity of relevant factors, it must be kept in mind that the 
average data for countries or cities provided by this chapter is a very weak indication of the actual 
condition of human settlements, with a large amount of citizens being much more or much less affected 
than the indicated average. 
 
Figure 10.5.1.4. Crowding by income and household situation, EU 15, 1996 and 2001 
 
In brief, it can be stated that within human settlements there is a variety of health-relevant conditions 
which depend mostly on local conditions and relate only little to the overall quality of the human 
settlement as such. 
 
Within the thematic framework of human settlements, a variety of policy tools has been developed by a 
number of actors and agencies. The by far largest number of these addresses “urban health issues”, 
focusing on larger human settlements. There is a striking lack of policy tools in relation to smaller and 
rural human settlements.  
Most policy tools have been developed for (a) benchmarking and comparison of urban conditions and (b) 
for the improvement of urban conditions, focusing on specific topics (transport, etc.). A list of policy tools 
is given here below: 
 
Urban Audit 
 
The Urban Audit collects information on the living conditions in 258 large and medium-sized cities within 
the European Union and the candidate countries with the main goal to allow mayors and other locally 
elected officials to compare their city directly to other cities in Europe. The data covers a variety of topics 
such as Demography, Social Aspects, Economic Aspects, Civic Involvement, Training and Education, 
Environment, Travel and Transport, Information Society and Culture and Recreation. 
http://www.urbanaudit.org/ 

 
THE PEP - Transport, Health and Environment Pan European Programme 
 
The Transport, Health and Environment Pan European Programme (THE PEP) was set up to address key 
challenges to achieve more sustainable transport patterns and a closer integration of environmental and 
health concerns into transport policies. The priority areas are the integration of environmental and health 
aspects into urban transport and demand side management. The PEP coordinates action in these key 
areas and provides good practice examples.  
http://www.thepep.org/en/welcome.htm 
 
WHO - Health city program 
 
The WHO Healthy Cities Network is based on the scientific awareness that good urban spatial planning 
can shape people’s health and that the policy decisions can have a positive or a negative impact on the 
physical and mental health and well-being of citizens. To achieve this goal it is necessary to put health 
considerations at the heart of all urban planning and generate political commitment and resources. 
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With reference to their key advocacy and leadership role, the WHO commits to the following objectives 
and priority actions: 

1. Raising local awareness and creating a common understanding of the concept of healthy urban 
planning and all that is implied as a key for changing practices; 

2. Gaining local practical experience from the application of healthy urban planning principles and 
approaches in the following five priority areas: Transport and mobility, Healthy Ageing and 
accessibility, Urban design and physical activity, Neighbourhood planning and Long term strategic 
and master plans; 

3. Mainstreaming healthy urban planning through appropriate and feasible institutional and technical 
solutions. 

Various city case studies, evidence reports and working tools can be found on the who website. 
http://www.euro.who.int/Document/Hcp/bursa_statement_E.pdf  

 
LHHAP - Local Housing and Health Action Plans  
 
Together with the Ministry of Health of Portugal, the WHO housing and health programme has produced a 
tool box for the development of Local Housing and Health Action Plans for use and implementation by 
local authorities. In terms of public health, the realization of LHHAP will provide the participating 
municipalities with elements for developing a preventative strategy against housing-related health effects 
and injuries, and mitigate social and health inequities within the local population.  
http://www.euro.who.int/Housing/activities/20071218_4  
 
Urban matrix, knowledge networks 
 
Urban matrix, knowledge networks etc. are providers of valid knowledge and good practice examples to 
support guiding leaders in business, academia and government. They compile and edit scientific 
awareness and turn the results into simple, specific recommendations, which allow providers and end-
users with an accelerated processing of the required information.  
http://www.eukn.org/urbanmatrix/ 
http://www.knowledgenetworks.com/index3.html 
 
Urban health indicators 
 
Based on the awareness that the health needs of urban dwellers and the ability to monitor urban health 
will become a high priority, the EU Public Health Programme work plan 2005 identified the development 
of an urban health indicator system as an essential part of a comprehensive and integrated EU health 
information and knowledge system. Based on previous works such as ECHI, ISARE, ECHIM and other 
projects, an international group has started work on the development of a system of urban health 
indicators.  
 http://www.urhis.eu/ 
 
UN-HABITAT 
 
The United Nations Human Settlements Programme, UN-HABITAT, is the United Nations agency for 
human settlements. It is mandated by the UN General Assembly to promote socially and environmentally 
sustainable towns and cities in order to provide adequate shelter for all. It carries programs and provides 
tools in the areas of human settlements and urban issues. Although many projects are focused at the 
developing world, a number of projects and campaigns are also relevant to European countries.  
http://www.unhabitat.org/categories.asp?catid=1 
 
Thematic Strategy on the Urban Environment 
 
The Communication outlined the problems and challenges faced by Europe's urban areas, focusing on 4 
priority themes. These themes, selected in conjunction with stakeholders, are urban environmental 
management, urban transport, sustainable construction and urban design. The strategy contains 
recommendations and priorities to be addressed by urban actors and policy-makers. 
http://www.unhabitat.org/categories.asp?catid=33 
 
EC Directives 
 
The European Commission has published a variety of directives in relation to urban environment and 
settlements. These directives contain relevant information about health and other important issues of 
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environmental conditions, infrastructure or services. The directives relate to information, strategies, 
recommendations and instructions about construction products, energy performance, noise, air, waste, 
food, water, regulations and many other issues.  
http://ec.europa.eu/environment/abc.htm 
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10.5.1.9. Acronyms 
 
CO Carbon Monoxide 
dB(A) Decibels 
DEFRA Department for Environment, Food and 

Rural Affairs 
ECHI European Community Health Indicators 
ECHIM European Community Health Indicators 

Monitoring  
EEA European Environment Agency 
EU European Union  
EUROSTAT  The Statistical Office of the European 

Communities 
IDB Injury Database 
ISARE Indicateurs de Santé pour les Régions de 

l'Europe 
LHHAP Local Housing and Health Action Plans 
PCB Polychlorinated Biphenyls 
PM Particulate Matter  
THE PEP Transport, Health and Environment Pan 

European Programme 
UN United Nations 
UNECE United Nations Economic Commission for 

Europe 
UN-HABITAT The United Nations Human Settlements 

Programme 
UNICEF United Nations Children's Fund 
WHO World Health Organization 

 
 

10.5.2. Urban and rural populations 
 
 
10.5.2.1. Introduction 
 
When looking into urban-rural differences, a key challenge is always represented by the definition of 
“urban” and “rural”. First of all, these areas are not separated from each other, as in spatial terms rural 
areas somewhere border with and transform into urbanized areas. The definition of urban and rural 
areas, however, can relate to a number of variables, such as the population size in relation to space, the 
provision of services and infrastructures or the distance from urban centres. In many cases it seems 
easier to define “urbanism” and then label as “rural” what does not fall under “urban”. Still, recent study 
results indicate that the dualism between rural and urban areas may be more an imagination shaped by 
perceptions and stereotypes, as modern developments in societies and the urban-rural dynamics work 
towards the reduction of the existing quantitative differences (Eurofound, 2006). In the same way, the 
OECD (2007) has considered not only two types of settlement categories (urban versus rural), but also 
defined an intermediate category to catch settlement structures that cannot be easily considered as 
urban or rural based on the profile of the respective settlements. The OECD data show that in a number 
of countries, this intermediate category covers a substantial part of settlements and population. In 
addition, it indicates a lower level or urbanisation in the EU than suggested by other statistics: in many 
member states, urban settlements account for less than one third of all settlements. The data of such a 
categorization using three different categories are therefore much different than the data discussed in the 
introduction above, which only considered two categories of urban versus rural settlements structures. 
 
Figure 10.5.2.1. Population distribution per settlement structure in 2003 for selected EUGLOREH 
countries 
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Thereby, any comparison of the health status of urban and rural populations strongly depends on how – 
in a given study – urban and rural are defined (Johnson-Webb et al., 1997), and needs to consider that in 
poorer countries the differences between urban and rural populations may be expressed to a larger 
degree than in well-developed countries.  
The divergence between urban and rural settlements introduces a variety of mechanisms that influence 
health status and mortality of the population, such as the provision of health care. Key dimensions of 
variation between urban and rural settlement are for example the demographic structure of populations, 
or their exposure to environmental conditions. 
 
 
10.5.2.2. Data sources 
 
The data in this chapter is mostly taken from scientific publications and reports produced by international 
Institutions (e.g. Un Habitat, EUROSTAT, WHO, UNECE; OECD, Eurofound, EURIPA, the Institute of Rural 
Health (UK) and a number of research and review articles which will be referenced as they are used. 
Many of the data presented in this chapter are based on sources which will be updated regularly (such as 
EUROSTAT and OECD), or will issue future reports on similar subjects (Eurofound, Institute of Rural 
Health, EURIPA etc.) 
Gaps of evidence emerge when it comes to the comparison of data – especially disease prevalence data, 
which is less available than data on health service provision – between urban and rural setting, as well as 
adequate data from some of the new EU members state. Due to these limitations, the health data on 
disease prevalence mostly come from national studies and therefore needs to be interpreted with caution, 
as they are not representative on European scale.  
 

 
 
10.5.2.3. Data description and analysis. 
 
Demographic and contextual variations  
Pan-European studies indicate that there is very little difference in the gender distribution, while for what 
concerns age, there is a general trend that irrespective of the country, the rural population is some years 
older than the urban population (Eurofound, 2006). The OECD (2007) stated that especially younger 
people migrate into urban areas, which leaves an increasing portion of the elderly in rural areas. In most 
countries, therefore, the dependency rates (the ratio of the elderly population to the working age 
population) are higher in rural areas, with implications for the provision of adequate heath care and other 
services as the area’s populations age. The difference of the elderly dependency rate between urban and 
rural areas is higher in Southern countries of the EU (Spain: 22% in urban versus 33% in rural areas; 
Portugal: 21% versus 33%; Greece: 22% versus 29%; but also in France: 21% versus 30%). There is 
however a high difference also in Sweden (21% versus 29%) and a rather small difference for Italy 
(27,5% versus 30%). However, in Hungary, the Czech Republic and Poland, the elderly dependency rate 
is slightly lower in rural than in urban areas (OECD, 2007).  
 
With age being one of the major health determinants, this already indicates a higher demand for health 
and care services within rural settings. Finally, there is evidence on educational differences, with rural 
residents being 1.3 times more often without secondary education than urban dwellers (Eurofound, 
2006). 
Rural areas show decreasing dependency on agricultural activities and – in some areas – even a boosting 
activity in the service sector. Even in highly rural areas, occupation in agriculture is usually not higher 
than 20% (Eurofound, 2006). Still, there is a difference in health-related living conditions as urban 
residents tend to complain much more about environmental exposures and lack of amenities. 
Unpublished data from the 1st European Quality of Life Survey (Eurofound, 2006) indicate that this is a 
trend visible in all European countries and relates to problems such as air pollution, water quality, noise 
exposure and access to green and recreational areas (Figures 10.5.2.2-10.5.2.4).  
 
Figure 10.5.2.2. Complaints by residents on environmental conditions 
 
 
 
Figure 10.5.2.4. Complaint about access to recreational / green spaces in urban and rural setting 
 
Health data 
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A variety of national studies and research projects reveal sometimes conflicting evidence on the health 
differences between urban and rural settings. Data from international studies, collected with similar tools 
and methodologies, seem to be scarce. For existing national studies confounding factors such as age 
distribution are often not adequately considered and the definition of “urban” and “rural” is not 
comparable. Therefore, it is difficult to evaluate the available data on a European scale. 
 
Not much data is available on mortality differences and life expectancy in urban and rural settings. 
However, a recent OECD publication on the diversities of the regions provides data for a range of EU 
countries (OECD, 2007). In general, the aggregated data of the EU countries covered shows a clear 
difference between urban and rural settings. The difference is more strongly expressed for males who 
have increased mortality rates in rural areas and decreased mortality rates in urban areas. For females, 
there is a similar trend but it is much less evident. However, there are striking gender differences for 
individual countries. For example, in Spain and Greece there is an increased mortality in females 
irrespective of the settlement category, while in Germany the mortality increase and decrease is 
occurring in opposite settlement categories for males and females.  
 
Figure 10.5.2.5. Correlation of age-adjusted standard mortality rate with urban and rural settlements, 
males 
 
Figure 10.5.2.6. Correlation between age-adjusted mortality rates with urban and rural settlements, 
females 
 
One of the few national studies undertaken indicates that – for Northern Ireland - there was an increasing 
prevalence of poor health from rural to urban areas (O`Reilly et al., 2007). 
 
Table 10.5.2.1. Variations in cause specific mortality in Northern Ireland for people aged 25-74 per area 
of residence 
 
For self-reported limiting long-term illness, the Odds Ratio was at 0.93 for intermediate settings and at 
0.81 for rural settings when compared to cities. The data were rather similar (0.94 and 0.81, 
respectively) also for low self-reported health status. Mortality rates were about 22% higher in cities than 
in most rural areas. Differences in death rates between rural and city areas were evident for most of the 
major causes of death but were greater for respiratory disease and lung cancer. 
 
For Lithuania, the national mortality report for 2006 indicated that mortality rates are considerably higher 
for rural settings (16.4 deaths per 1.000 populations versus 11.57 in urban settings), a trend identified in 
most countries and most recognized in the older population. 
 
Figure 10.5.2.7. Life expectancy by gender in urban and rural settings in Lithuania, 2006 
 
Figure 10.5.2.8. Mortality rates in urban and rural settings in Lithuania, 2006 
 
Looking into the future, the data for life expectancy indicate that for children born in 2006, the average 
life expectancy of male children is one year higher (66.4 years) in urban settings than in rural settings 
(63.5 years). For female children, the difference is 2 years (77.8 years in urban and 75.7 years in rural 
settings).  
Although the gender difference is much stronger than the urban-rural dichotomy, the data identifies 
inequities in mortality and life expectancy which clearly bring disadvantages to the rural population. 
Similar (although varying) trends are found for other EU countries, indicating that the population 
composition as well as its health status and health service accessibility may be different between 
urbanized and rural parts of the same country. 
  
A recent survey on the quality of life coordinated by the Eurofound collected data on the self-reported 
health status of all EU members and candidate countries. For most countries, the data show that rural 
residents more often define their health status as poor. However, within the EU15, there is a balanced 
general picture,  while the problems are more expressed in the new member States. 
 
 
 
In addition, the survey asked for the prevalence of long-standing illnesses and disabilities that affect 
health. The results are presented here below and indicate that this is also a bigger challenge in rural 
settings, although there is a balanced result for the member States that joined the EU in 2004.  
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Continuing the case of long-standing illnesses, Lopez-Abuin et al. (2005) state that in rural areas there is 
a greater prevalence of chronic diseases which is posing a challenge to rural health services. Mostly, this 
increased demand is related to a greater number of elderly patients. In contrast, a Dutch study showed 
that in the Netherlands, the urban population shows more health problems, a higher prevalence of 
chronic conditions and more overweight cases (Verheij et al., 1998). This result may, however, be 
affected by the high urbanization level in the Netherlands, which may result in much less remote rural 
areas than in other countries. More detailed data available from the Netherlands compares the prevalence 
of health problems between urban and rural residents, showing that e.g. for female citizens, there are 
increased health demands in rural areas based on increased prevalence of trauma, pregnancies, 
infections, chronic diseases, acute somatic symptoms and neoplasms (NIVEL, 2006). However, for rural 
females less problems were noticed for what concerned social issues, family planning and preventive 
actions. 
 
Figure 10.5.2.11. Health problems in urban and rural citizens in the Netherlands 
 
For male residents, the chart below indicates that many infections tend to be more prevalent in rural 
settings. 
 
Figure 10.5.2.12. Infection prevalence in urban and rural male citizens in the Netherlands 
 
A rural health profile of the UK (North West UK) stated that rural populations face broadly the same 
range of illnesses, health issues, lifestyle choices and medical interventions as those living in urban areas 
(Wood, 2004). Even more, the Rural White Paper of the UK government in 2000 stated that the health of 
rural residents is as good or better than the national average, in terms of birth weight, incidence of long 
term illness and longevity (DETR, 2000). However, this statement is not coherent with the fact that 
healthcare practitioners in rural areas need to deal more often with chronic diseases such as heart 
disease, stroke and mental illness (BMA, 2005). 
 
Evidence from Bulgaria suggests that within rural settings, the stroke incidence per 100.000 citizens is 
much higher than in urban settings (Male: 909 in rural versus 597 in urban places; Female: 667 in rural 
versus 322 in urban places). Four-week case mortality was also significantly higher in villages and rural 
settings, reaching 48% compared to the 35% of urban places (Powles et al, 2002). 
 
Within Germany, data from children health surveys indicate that for most health indicators (birth weight, 
bronchitis, allergies, cold and cough), children in rural areas score significantly better than children in 
urban settings (Du Prel et al., 2006). A UK-study shows the same result for birth weight, indicating that 
urban new-borns are substantially disadvantaged compared to their rural counterparts. Another survey 
on health care indicators in England identified rural patients as associated to better health outcomes (e.g. 
all-cause mortality and avoidable mortality) and reduced cases of hospitalization (Gulliford et al, 2004). 
For asthma, data from Sweden showed a similar prevalence for girls in rural and urban settings (8.5%), 
while for boys the prevalence was higher in urban (14.2%) than in rural settings (11.7%) (Roel et al., 
2005). 
 
For Scotland, surveys found that patients distant from the nearest cancer centre have poorer survival 
after diagnosis for prostate and lung cancer, and that, in general terms, more remote patients are less 
likely to have their stomach, breast and colorectal cancer diagnosed at all (Campbell et al., 2000). 
Research has linked barriers to medical service access also with poorer health outcomes from other 
diseases such as asthma (Jones and Bentham, 1997) and thrombolysis (Rawles et al, 1998), often 
because the disease is at a more advanced stage by the time diagnosis occurs. 
 
With regard to zoonoses, rural settings have always shown increased levels of these infections. However, 
for some animal-triggered diseases, such as tick-borne diseases, there is now an increasing risk also in 
some rather urbanized communities (Wood, 2004). 
 
Looking into mental health, for example, a representative study from the UK indicated that mental state 
of mind is worse in urban areas, with social pathologies such as alcohol and drug dependence being more 
prevalent in urban settings. The authors conclude that higher stress and less stable social conditions in 
urban areas may be a causal factor (Paykel et al., 2000). In comparison, isolation is more typical for rural 
settings, and suicide rates have increased (Wood, 2004). 
 
For what concerns smoking, as one of the most important examples of lifestyle factors, data from 
Germany suggests that smoking is more spread within urbanized than rural settlements (OR = 1.56), and 
that heavy smokers also tend to be urban dwellers (Völzke et al., 2006). Other behavioral factors for 
which data is available regard the prevalence of sexually transmitted infections (STIs). A large Dutch 



 674

survey (Van Bergen et al., 2006) brought about that the occurrence of STIs is strongly increased by 
urbanization levels: 
 
Table 10.5.2.2. Percentage and total number of selected STI episodes in general practice according to 
level of urbanisation and deprived area score 
 
The data clearly show that for quite a number of health effects, rural citizens may have a considerable 
advantage compared to urban residents. A meta-review carried out in New Zealand (based on 232 
studies / papers etc.) came up with similar conflicting evidence on the question whether rural citizens are 
more or less healthy, indicating that this is strongly related to the type of disease. In the US, the National 
Rural Health Association (NRHA) states that despite only one third of car accidents occur in rural areas, 
they account for two thirds of deaths attributed to this sort of accidents. This problem of car traffic 
accidents being more severe and leading to more serious consequences has also been identified within 
the UK (Wood, 2004). 
Health service access 
 
One major problem of national health systems in rural and less populated areas is the provision of 
adequate health services. According to Eurofound (2006), access to and distance from medical care 
facilities (GP, hospital or medical centre) still represents a challenge for the less-developed EU countries.  
 
 
Table 10.5.2.3. Problems accessing health services in urban and rural areas (2006) 
 
 

Country group Countries % population 
reporting 
problems 

EU countries with high GDP Austria, Belgium, Denmark, Finland, France, Germany, 
Ireland, Italy, Luxembourg, The Netherlands, Sweden, 
United Kingdom 

Rural:    20 
Urban:   18 

EU countries with 
intermediate GDP  

Cyprus, Czech Republic, Greece, Malta, Portugal, 
Slovenia, Spain 

Rural:    27 
Urban:   24 
 

EU countries with low GDP  Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia Rural:    34 
Urban:   17 
 

2006-Accession countries 
and Turkey  

Bulgaria, Romania, Turkey Rural:    58 
Urban:   47 
 

EU25  Rural:    23 
Urban:   20 
 

 
 
Adapted from: European Foundation for the Improvement of Living and Working Conditions (2006) 
 
 
The distribution of reported problems clearly indicates a trend that less developed countries have 
increased problems with the accessibility of medical services, and that this challenge is much more 
expressed in rural settings. Such findings are in agreement with EUROSTAT publications as well 
(EUROSTAT, 2003). Thereby, current evidence questions the equity of urban and rural citizens with 
regard to the provision of medical services. 
Lopez-Abuin et al. (2005) have listed the main barriers to effective rural emergency practice, most of 
which are related to distance to services, lack of specialists and special consultations / equipment, and 
the need for services out-of-hour times. The British Medical Association (BMA, 2005) identified four 
specific characteristics of rural health practice: 
• increased emergency/minor casualty work  
• difficulties associated to distance and travel  
• specific rural illness, e.g. zoonoses  
• difficulties in obtaining cover for absence and out-of-hours work. 
 
The BMA therefore suggests that different approaches to healthcare provision may be required for rural 
settings as urban health systems do not translate well into rural areas (BMA, 2005). 
 
 
10.5.2.4. Control tool and policies 
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Depending on the type of disease, there are different findings on the variations of morbidity and mortality 
in urban and rural regions. Therefore, it is very difficult to make a general statement answering the 
question whether rural or urban residents are more or less affected by poor health. In addition, it needs 
to be kept in mind that any interpretation of such mortality and morbidity differences implies to consider 
the demographic differences as well, i.e. account all analysis for the age of the respective population 
group. Thereby, more precise statements on the urban and rural differences of health status are only 
possible for specific diseases or disease groups, such as sexually transmitted infections or road accident 
injuries (see also Section 8.3.1.) 
Different than for health status, a more precise conclusion is possible for the provision of health services 
in rural settings. Based on the reviewed evidence, it seems that rural residents are disadvantaged by a 
less extensive provision of health services compared to the urban settlers. This lack of access to services 
is a frequent problem identified by almost all publications and reports, and draws the attention of policy-
makers more on the lack of health services than on the lack of good health. Several reports even identify 
the lack of services as a causal factor for increased morbidity and/or mortality based on the less 
accessible and less sophisticated health services in rural settings, while in many cases lower rural disease 
prevalence rates could also be related to a lack of monitoring and reduced identification (thereby leading 
to an under-reporting of diseases in rural settings). However, little information is available on the validity 
of the reported data.  
In brief, there is an increasing recognition of the relevance of rural health services, but there are no clear 
European trends for most of the available health indicators that would distinguish between urban and 
rural settings. The results and findings discussed in this chapter therefore strongly depend on the country 
of origin, the specific health outcome and the definition of rural areas used to compare the data. A valid 
and consistent review of rural and urban health conditions in the EU, however, does not exist.  
 
There seems to be no European policy tools that directly focus on the development, improvement or 
stabilization of rural health services. However, to some extent, health and health services may be part of 
general European policy and regional development tools such as cohesion strategies, InterReg 
programmes, and regional integration policy tools and community initiative programmes such as PHARE 
or TACIS. The main objective of these initiatives may – to a varying extent – also provide limited benefits 
and capacities for rural health service development as part of overall regional development schemes. 
However, the existence and the practical impact of such side-effects of economic integration initiatives 
remains unclear.  
 
 
10.5.2.5. Future developments 
 
Although the terminology of urban versus rural settings remains fuzzy, it is evident that rural areas are 
quickly changing and that differences in urban places may become more and more obsolete in several EU 
countries. Still, it remains to be seen to what extent this may reduce the existing differences described 
above. Most of the more detailed data is however only available on a national scale, and there is not yet 
a clear picture on the European dimension of urban-rural differences in population health. Therefore, one 
of the important tasks for the future is to collect or categorize data on health status and health services 
per settlement categories in order to provide evidence on the urban-rural health variations and to inform 
health policies on priorities and trends.  
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Communities 
GDP  Gross Domestic Product  
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Restructuring their  
RCT  Randomized controlled trial 
STI   Sexually transmitted infections  
TACIS Technical Aid to the Commonwealth of 

Independent States 
UK United Kingdom 
UN-HABITAT  The United Nations Human Settlements 

Programme 
US United States  
 
 

 

10.5.3. Workplace 

 
 
10.5.3.1. Introduction 
 
In modern societies, work is the source of most individual, corporate and community wealth. The world of 
work therefore is particularly vulnerable to disruption caused by illness among employees. Illness can 
involve a temporary absence, lead to reduced productivity, long-term disability or even premature death. 
It can also end careers with a consequent loss of knowledge, skills and experience from companies and 
public organisations. However, what is becoming more widely recognised is how work itself can make 
people ill, with a high price to be paid by individuals, organisations and the society in general. 
 
This interrelation is what makes workplace health such an important element of modern public health 
policies. This is beginning to be reflected in EU policy; indeed, the EU Commission now considers 
workplace health as one of the most important aspects of EU policy-making on employment and social 
affairs and is striving for consistency with public health policies (European Commission, 2007). 
There are currently great challenges to workplace health from ongoing demographic and structural 
changes in the world of work, regional health and safety discrepancies in Europe (especially among the 
new Member States), the imbalance in access to preventive services (especially with respect to small and 
medium enterprises) and to migrants. 
 
In times of globalisation, improvement of health at work requires a holistic approach, combining health 
promotion and prevention, occupational health and safety as well as addressing social determinants and 
employability 
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Health reporting is an effective instrument in pinpointing priority fields in public health policy. However, 
working life issues so far play only a minor role in EU health monitoring which is focused mainly on work 
accidents and occupational diseases which are only a small portion of the work-related diseases. The 
main strength of work-related health monitoring is that it can point to the most important actions for 
health promotion and disease prevention and can serve as a tool for policy implementation. However, 
health monitoring is only effective when the results are accepted and shared with relevant stakeholders. 
Against this backdrop, a policy cycle-model of work-related health monitoring has been developed by the 
EU funded WORKHEALTH project which puts workplace health in the context of the wider policy 
environment (Kreis and Boedeker, 2004a).  
Work-related health reporting needs to address the working conditions as well as health problems. This 
chapter therefore takes two perspectives. First, information on the burden of diseases on work is 
provided followed by presenting the impact of work on health. Furthermore, current and future working 
conditions will be addressed and strategies to improve workplace safety outlined. The text follows the 
concept developed by the WORKHEALTH consortium, exemplarily for the report Hearts and Minds at Work 
in Europe (Bödeker and Klindworth 2007). 
 
 
10.5.3.2 Data sources 
 
 
It is known from previous projects that European data sources on diseases as a rule do not include work-
related information like employment status, occupations or economic sectors and as such can not be used 
for work-related health reporting. However, a major source for data about work-related health problems 
as well as on working conditions are European Surveys carried out by the European Foundation for 
Improvement of Living and Working Conditions since the early nineties. The fourth and latest European 
Working Conditions Survey was convened 2005 in the EU25 countries and additionally in Bulgaria, 
Romania, Croatia, Turkey, Norway and Switzerland. Among other things participants are asked about the 
number of days of absence during the previous 12 months. Furthermore, perceived health problems 
caused by work are reported. All information can be stratified by occupations and economic sectors as 
well as socio-demographic items. The data are provided as public use file. 
 
Data on accidents at work are available from the Eurostat Online Database. This data collection covers all 
accidents at work which involve absence of more than 3 days and fatal accidents occurring at work. The 
data collection was set up in the context of the project “ESAW - European Statistics on Accidents at 
Work”. Eurostat receives the ESAW data from the Member States’ national registers or other national 
bodies responsible for the collection of data on accidents at work. These data are based on the 
declaration of the accidents according to the different systems in the Member States. Mainly two types of 
reporting procedures take place in the Member States: Insurance based systems where care benefits and 
the payment require the accident being notified to the (public or private) insurer. In these systems the 
level of accident reporting is high, probably about 100%. On the other hand, in some the Member States 
there is a legal obligation for the employer to report accidents to the relevant national authorities (often 
National Labour Inspection Service), but the payment of benefits does not depend on them reporting the 
accident. For these systems, the reporting levels are lower, usually ranging between 30 to 50 percent. On 
the basis of the reporting levels, Eurostat estimates the actual number of accidents occurring in these 
countries. Data on accidents at work can be stratified according to occupations economic branches and 
other work-related information. The total numbers as well as incidence rates are provided for fatal and 
non fatal accidents at work.  
The Eurostat Online Database also includes data on occupational diseases following standards developed 
by the project EODS – European Statistics on Occupational Diseases. The project was aimed at a 
harmonised, comparable and reliable data set and indicators on occupational diseases in Europe by 
collecting data gathered from administrative sources in the Member States. During a pilot project, data 
on recognised cases for 31 items of the European Schedule of Occupational Diseases were collected in 
1998. This was the first attempt to collect these data on European level. In September 2003, the 
Commission published a new European Schedule on Occupational Diseases. The statistics are based on 
case-by-case data for occupational diseases recognised by the national authorities as being caused by a 
factor at work. Since the recognition practices vary between the Member States the EODS specifications 
cover 68 disease entities covered by all national recognition schemes. In addition, 41 entities are 
included in an optional way.  
A further data source dealing with self-reported work related problems are the ad-hoc-modules of the 
European labour force surveys in 1999 and 2002. The European labour force survey is an annual survey 
of households and has been carried out in the EU since 1983. In order to address certain topics which are 
not covered by the standard survey so called ad hoc modules are included. Beside accidental injuries the 
ad-hoc-module 1999 of the Labour Force Survey covered all diseases, disabilities and other physical or 
psychological health problems, suffered by individuals during the past 12 month which irrespective of 
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their severity were caused or made worse by work. However, given the rapid changes of the world of 
work, these sources are rather outdated. A repetition of the ad hoc module was planned for 2007.  
 
 
 
10.5.3.3 Data description and analysis  
The burden of diseases to the world of work 
 
This chapter presents the impact of diseases on work. This relationship is usually overlooked in work-
related heath reporting, which focuses almost exclusively on the impact of work on diseases. However, 
private companies as well as public services are affected by diseases and accidents through absenteeism 
of employees or reduced productivity. We will therefore provide data on the differential distribution of 
morbidity and mortality across occupations and economic sectors. Furthermore, disease related absence 
from work, early retirement and costs from production losses will be presented. 

 

Absence from work  
According to the fourth European Working conditions survey, 23% of European workers are absent from 
work due to health problems at least once in 12 months (Table 10.5.3.1). This results on an average of 
4.5 days per worker and 20 days per worker with absence. Economic sectors are very differently affected 
by absence. E.g. whereas 14% of women working in agriculture report sick leave due to health problems 
the percentage is 3-fold higher in electricity supply. Maximum figures are observed in public 
administration with 31% of employees affected resulting in app. 8 days per employee and 27 days per 
sick leave spell. In general, slightly higher figures are reported by women in contrast to men. This applies 
especially to women in electricity supply and those engaged in health & social work. 

 

Table 10.5.3.1. Absence from work in last 12 month due to health problems  
 
Production losses  
Production losses are caused by absence from work due to diseases and by reduced productivity due to 
sickness. Production losses have not been calculated for all diseases but are available for cardiovascular 
diseases (CVD) as well as for mental disorders - both diseases being of high public health relevance.  
The economic burden of CVD in the EU25 is estimated to amount to €169 billion a year, of which 62% 
was due to healthcare (€105 billion), 21% to productivity losses (€ 35 billion) and 17% due to informal 
care (€ 29 billion) in 2003 (Leal et al, 2005). According to this study 2.18 million working years were lost 
because of CVD mortality. This was estimated to cost about €24.4 billion. Additionally, 268.5 million 
working days were lost because of CVD morbidity (i.e. 591 days per 1000 population) at a cost of € 10.8 
billion. Thus, premature CVD deaths were responsible for nearly two-thirds of the indirect costs and CVD 
illness, in those of working age, for one-third of these costs. 
In view of their high prevalence, it is not surprising that mental disorders and mental health problems are 
the major contributors to production (and productivity) losses in the workplace. An increasing number of 
studies show that mental illness is a leading cause of short-term absenteeism, long-term sick leave, early 
retirement and disability pension. Because of the combination of high prevalence, early onset and 
possibly unfavourable long-term course of the illness, the economic burden associated to mental 
disorders is immense. The total annual costs for the year 2004 was estimated at €240 billion in Europe. 
Most of these costs (55%) are related to indirect costs which amounted to €132 billion (Andlin-Sobocki et 
al, 2005). These are primarily due to reduced productivity during years of employment and to pre-mature 
retirement. Amongst mental disorders, the indirect costs of mood disorders (depression and bipolar 
disorders) was the highest (€ 77 billion), followed by the indirect costs for addictions (alcohol, drugs). 

 
Impact of work on mortality, morbidity and disability 
 
This chapter addresses the impact of working conditions on the development of diseases and is centred 
around the question of what is work-relatedness. Whereas the EU Member States have legal definitions 
for occupational diseases, the term “work-related diseases” has several different meanings. However, 
nowadays the term is used for health problems totally or partially caused by working conditions, including 
occupational diseases. There are several ways to address work-relatedness. Besides estimating 
attributable risks for specific outcome – risk factor associations, it is common to simply ask employees. 
This method is used in several studies for different purposes although it is well known that ill people are 
more likely to scrutinise their working conditions, so that false positive associations may be inferred. The 
view of employees however, is considered a valuable and complementary information from inside the 
“risk environment”. In this chapter, the impact of work on disease is highlighted by first, providing figures 
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on occupational diseases and work accidents. This is then followed by the perceived impact on health 
from the point of view of employees. 
 
Occupational diseases 
 
Only a limited number of diseases are recognized as being related to the workplace. According to 
Eurostat, in 2004 app. 54,000 recognised non fatal occupational diseases occurred in Europe additionally 
to 1900 fatal events (table 10.5.3.2). The incidence rate is twice in men (80 per 1000,000) compared to 
women. In both sexes an increase has been seen since 2001. However, in 2003 and 2004 the figures 
seem to be quite stable. The five most common occupational diseases were hand or wrist tenosynovitis, 
noise-induced hearing loss, lateral epicondylitis, contact dermatitis and carpal tunnel syndrome (Table 
10.5.3.3).  
Economic sectors are very differently affected by occupational diseases (table 10.5.3.4). A top incidence 
rate of app. 1800 per 100,000 is reported for the mining industry. Construction as well as manufacturing 
follows with incidence rates still two times above the average rates of app. 60 per 100,000. 
 
Table 10.5.3.2. Number and incident rate of occupational diseases. 
 
Table 10.5.3.3. Number of non fatal occupational diseases by ICD10. 
 
Table 10.5.3.4. Number and incident rate of non fatal occupational diseases per economic sector 
 
According to a study of EUROGIP (2004), compensation for occupational disease in 2000 summed up to 
2.8 billion Euro in 7 European countries(43). However, due to the heterogeneity of the national 
compensation schemes, the rate per 100,000 insured people varied between 0.7 million Euro for Austria 
and 12.6 for Belgium. In many countries, the expenses were rather stable between 1996 and 2002. In all 
studied countries, over 75% of the compensation was due to only 5 disease groups. Among these, the 
distribution of costs depends very much on the previous and current economic activities. E.g. in Belgium 
and Germany compensation is still caused by exposures to silica even though the mining industry has 
strongly declined. In France 48% compensation is caused by exposures to asbestos dust. This 
occupational disease is almost always the most costly disease but it ranks only sixth among the most 
commonly recognised occupational diseases. An updated comparison of compensation schemes in 
selected EU Countries has been carried out for the UK Industrial Injuries Advisory Council (Walters, 
2007). 
 
Work Accidents. 
 
European Statistics on Accidents at Work (ESAW) refer to accidents at work resulting in more than 3 
days’ absence from work (serious accidents) (Table 10.5.3.5) and accidents which leads to death within 
one year from the accident (fatal accident). In what follows, data on serious accidents are provided. For 
fatal accidents see also Chapter 7. 
 
Table 10.5.3.5. Incidence of work accidents EU 15 
 
In 2004, approximately 4 million serious work accidents were reported in Europe, three quarters of them 
occurring to men. In general there has been a remarkable decrease in accidents since 1994. However, in 
women this decrease seems to have started only recently after a peak in the year 2000.  
 
Table 10.5.3.6 gives time trends with respect to European member states. As we can see, a 20% 
reduction of accidents at work took place compared to 1998 in EU 25 as well as in EU 15. However, some 
member states such as Ireland, Spain, France Luxembourg and Slovenia performed less well, whereas 
Estonia, Cyprus, and Romania saw increasing index figures.  
Work accidents occur very differently across economic sectors. Table 10.5.3.7 points to especially 
accident prone sectors such as the manufacturing of wood as well as construction with incident rates two-
fold above average. In contrast to the general trend, in electricity, gas and water supply as well as in the 
air transport sector the rate of accidents at work increased.  
 
Table 10.5.3.6. Change in the number of serious accidents at work per 100 thousand persons in 
employment from 1994 to 2004 
 
Table 10.5.3.7. Standardised incidence rate of accidents at work in EU15 by economic activity (rate per 
100 000 workers) 
 
Perception of the work impact on health 
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According to the Fourth European Working Conditions Survey, 37% of men and 31% of women perceive 
their work affects their health. Furthermore, 33% of the male and 22% of the female respondents 
consider their health or safety at risk because of their work (table 10.5.3.8). This perceived impact of 
work on health differs remarkably across European member states. Whereas in Greece Poland, Latvia, 
and Slovenia more than 60% of employees feel their health affected by work, this applies to less than 
25% in Ireland, the Netherlands and the UK. Every second male worker in Greece, Latvia, Poland, 
Sweden, Bulgaria, and Romania sees his health or safety at risk because of his work.  
When asked how their health was affected, the five most often mentioned health problems were 
backache, muscular pains, overall fatigue, stress and headache (table 10.5.3.9). There seems to be only 
little difference between sexes. Table 10.5.3.10 finally gives the prevalence of these health problems with 
respect to the economic sectors. Again it becomes visible that the perceived health impact differs widely 
between sectors. On top, employees in agriculture are found to report all health problems above average. 
Manufacturing as well as construction follow with high scores on musculoskeletal disorders. Employees in 
the education sector and those engaged in health & social work report more often headache and stress as 
a health impact of their work. 
 
Table 10.5.3.8. Perceived impact of work on health per country 
 
Table 10.5.3.9. Perceived impact of work on health per symptoms. 
 
Table 10.5.3.10. Perceived work-related symptoms per economic sector 
 
Working conditions 

 

Workforce in Europe 
 
Knowledge about the workforce is considered necessary for an integrated work-related health reporting 
because working conditions are to a large extent influenced by structural elements of work economies. 
Figure 10.5.3.1 summarizes the European workforce as assessed by the 2005 European Union Labour 
Force Survey (LFS); among the 380.3 million people aged 15 or more living in private households in the 
EU25 (Eurostat, 2006): 

• 197.5 million people resident in the European Union held a job or had a business activity during 
the reference week of the survey, 44.1% of which were women. 

• The employment rate, which measures the share of employed people in the population aged 15 
to 64 years, stood at 63.8% in 2005 in the EU25, 3.2 percentage points below the 2001 
Stockholm European Council target for 2010. 

• The female employment rate reached 56.3% in the EU25 (0.7 points below the Stockholm mid-
term target). This is the result of a continuous increase in female participation in employment 
since 1997. 

• In Denmark, Estonia, the Netherlands, Austria, Portugal, Finland, Sweden and the United 
Kingdom, more than 60% of women aged 15 to 64 were employed. In Greece, Italy, Malta and 
Poland, this proportion was below 50% in 2005. 

• The employment rate of older people (55 to 64 years old) was 42.5% in 2005, up by 5.9 
percentage points since 2000. 

• 11.4% of people aged 15-64 were part-timers. 17.9% of the women of the same age group 
worked part-time, with large disparities among countries, from 2.0% in Slovakia to 49.8% in the 
Netherlands. 

• 164.8 million workers were employees. Their average usual working hours were 40.4 hours a 
week for those working full-time and 20.0 hours for those working part-time. 14.5% of them hold 
a contract with limited duration (19.5% in Portugal, 25.7% in Poland, 33.3% in Spain). 

• 19.5 million people were unemployed (of which 48.9% were women and 8.0% were people aged 
55-64). 

• 8.7 million were in long term unemployment (one year and more). 
• 8.4% of the young people aged 15-24 were unemployed (more than 10% in Poland, Slovakia, 

Finland and Sweden).  
• 163.3 million people aged 15 or more were economically inactive. 

 
Figure 10.5.3.1. Work status of people aged 15 or more 
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Due to non-response, certain sub-totals may not exactly sum up to the corresponding aggregate. Source: 
Adapted from Eurostat, Statistics in focus – Population and social conditions – 13/2006 
 

Current working conditions 
A long-term monitoring of working conditions in Europe is now possible thanks to the repeated European 
Working Condition Survey. In general, as a most striking result the perceived work intensity has 
increased in European Member States. This is assessed by the EWCS composite index from “working at a 
very high speed” and “working to tight deadlines”. This perceived work intensity has increased, passing 
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from 33% in 1991 to 44% in 2004, a confirmation of the growing importance of organisational work load 
factors.  

 
Work organisational risk factors 
Working at very high speed, with tight schedule deadlines and/or with monotonous and repetitive tasks 
may have a negative impact on health. Other stressing factors at work include fear of loosing the job, 
perception of inadequate compensation and/or bullying and harassment. There are currently great 
challenges to workplace health resulting from ongoing demographic and structural changes in the world 
of work; regional health and safety discrepancies in Europe (especially among the new Member States) 
and the imbalance in the access to preventive services (especially with respect to small and medium 
enterprises and to migrants). In times of globalisation, improvement of health at work requires a holistic 
approach, combining health promotion and prevention, occupational health and safety as well as 
addressing social determinants and employability.  
 
It has been stressed that, in industrialised countries, a lack of autonomy and control at work (Karasek & 
Theorell, 1990) and a mismatch of occupational efforts spent and rewards received (Siegrist, 1996) both 
predict poor health (for an overview see Siegrist J & Theorell T, 2006). Furthermore, unemployment is 
strongly associated to poor health – something that cannot be fully explained by the ‘healthy worker 
effect’, i.e. that only people in good health remain in the work force, while those who have a poor health 
are selected for the pool of the unemployed. In the long run, individual unemployment is associated to  
premature mortality (Martikainen & Valkonen, 1996).  
 
In 2005, almost two-thirds of all workers in the EU25 reported working with tight deadlines for at least 
one quarter of their time and a similar proportion reported having to work ‘at very high speed’ - more so 
with men than women (table 10.5.3.11). About 40% of all workers are additionally exposed to 
monotonous or repetitive tasks. 
 
Table 10.5.3.11. Work organisational risks factors at work per gender 
 
A lack of job control and low social support is also common: more than one-third of workers have no 
control over the order of tasks, slightly lower proportions report no control over work methods or pace. 
One-third of all workers report low social support from colleagues. 
Sixteen percent of all workers report long working days, particularly male workers. Shift work affects 
17% of the workforce and occurs most likely accompanied by no control over tasks, methods and rate of 
the work. Furthermore, there is a clear relationship between shift work and the perceived difficulty of 
balancing work and other commitments.  
More than every second male worker believes that he is not well paid for the work he does and almost 
two-thirds consider that their job does not offer good prospects for career advancement. Both opinions 
are a little more frequent among women. 13% of all workers feared that they might lose their jobs in the 
next six months. 
The economic sectors most affected by working at very high speed and on tight deadlines are 
construction, hotels and restaurants and transport and communications (all with more than 70% in at 
least one of the two categories). Working in these sectors is also more likely to be associated to the 
performance of short repetitive tasks and monotonous work, especially in manufacturing and agriculture 
(table 10.5.3.12). A lack of job control is more common among workers in manufacturing and mining, 
hotels and restaurants, transport and communication.  
 
Table 10.5.3.12. Work organisational risks factors at work per economic sector 
 
Workers in agriculture and fishing as well as in hotels and restaurants reveal a relatively high rate of long 
working days. By occupation, it is agriculture workers, legislators and managers who most often work ten 
hours a day. Shift work is most common among employees in hotels and restaurants, transport and 
communication and manufacturing (in each case, around every fourth employee is a shift worker). In the 
health sector, about one third of employees works shifts. 
Workers in hotels and restaurants and construction are most worried that they might lose their jobs in 
the next six months. Workers in education, health, hotels and restaurants report higher-than-average 
levels of bullying and harassment.  
 
High work intensity, indicated by responses to questions about ‘working at very high speed’ and ‘working 
to tight deadlines’, is more common across the EU15 countries than in the New Member States, while 
monotonous tasks and work shifts are more widespread in reverse. The highest rates for shift work were 
found in Slovenia (30%) and Slovakia (28%), the lowest in Denmark (9%) and Portugal (10%). Support 
from colleagues and assistance from superiors is more common among workers in the New Member 
States than in the ‘Old’ Member States. 
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Every fourth worker in the New Member States reports that he might lose his job in the next six months 
compared to every tenth in the EU15. With regard to exposure to bullying and/or harassment, the EWCS 
found wide variations between countries, ranging from 17% in Finland and 12% in the Netherlands to 3% 
in Cyprus, Estonia and Hungary and 2% in Italy(44). 
 
Physical) risk factors 
Current working conditions in Europe comprise a large variety of physical risk factors (table 10.5.3.13). 
Exposures to vibrations and noise - which were reported by app. 15% as occurring almost all the working 
time and 35% resp. 39% at least one quarter of the time – are most common in men. Exposures to 
inconvenient temperatures and to smoke - fumes as well as to tobacco smoke - are also rather common. 
Exposures in general are less often reported by women. 
With respect to the work tasks standing or walking, repetitive hand or arm movements, and tiring or 
painful positions seem to be quite common in Europe, affecting up to 70% of the employees at least a 
quarter of their working time and up to 40% almost all the time. A considerable percentage of men 
furthermore report their tasks involving carrying or moving heavy loads. 
Physical work load is reported differently with respect to the economic sectors (table 10.5.3.14). 
Especially employees working in construction, manufacturing and agriculture are affected to a large 
extent. In these sectors, often twice as many workers report exposures to vibrations and noise as well as 
forced body positions, heavy work and repetitive movements. The latter is common also in hotels & 
restaurants, where 44% of employees state to be affected almost all the working time.  
 
Table 10.5.3.13. Physical risks factors at work per gender. 
 
Table 10.5.3.14. Physical risks factors at work per economic sector. 
 
The changing world of work 
The nature of work is changing rapidly. Today’s world of work is unrecognisable from the workplace of 
only a few years ago. Employers and employees have embraced revolutionary communications advances, 
the introduction of flexible working arrangements, greater diversity in the workplace and significant 
restructuring of working arrangements through outsourcing and off-shoring. General trends include 
changing work patterns (new technology, increase of the service sector) as well as changes in 
employment patterns (downsizing, outsourcing, flexibility and mobility). In response to globalisation and 
economic pressures, companies have looked for greater flexibility to respond rapidly to peak production 
demands and seasonal variations whilst controlling labour costs. Their approach has included introducing 
new working practices such as ‘just-in-time’ production and casual labour such as temporary work and 
fixed-term contracts (OSHA, 2002). For many people, change provides welcome opportunities for more 
rewarding and satisfying work and a better life. For others it is worrisome, closing off rather than opening 
up chances for improved living and working conditions (ILO, 2006) and exposing them to new potentially 
hazardous physical and chemical substances and straining psychosocial situations. The rapid evolvement 
of nanotechnology is an example of this sort of emerging issue, in which there is little or no  knowledge 
on potential negative health effects from such kind of exposure to a great extent .  
All these issues can have implications for workplace health and safety. They can affect the type and 
nature of risks present in the workplace and they influence how risks need to be managed. For example, 
in many work areas, job demands have increased, including an intensification of work and requirements 
on workers to be more flexible and rapidly learn to carry out new tasks. These conditions can contribute 
to health problems, although traditional risks also remain on the agenda. Changes in management 
structures and responsibilities will affect the management of workplace health and safety. The use of 
subcontractors, for example, also complicates the process, especially when several different organisations 
are working on one site.  
Detecting a pattern of change in working conditions is difficult as the main feature revealed by labour 
market researchers is increasing diversity. The situation is even more complex for workers from the new 
member countries. In many of these countries the traditional occupational health and safety hazards still 
constitute the main challenge. But, simultaneously, new ways of working are bringing their own problems 
for employees. One of the most pressing problems is that most employment relationships are informal 
and insecure, hampering the transition to more complex and productive systems for organising 
productive work. 
 
Information and communication technologies (ICT) 
The process of innovation and profusion of new information and communication technologies (ICTs) 
constitutes a radical transformation of the means of production, distribution and exchange. It has already 
profoundly affected international trade and investment, the movement of capital and labour and work 
processes and products and has accelerated the shift towards services and their outsourcing at 
international level.  
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The direct employment effects of ICTs are, on the one hand, new jobs created in producing and delivering 
new products and services and on the other hand, the loss of jobs in redundant technologies or in 
companies that fail to keep up with the competitors’ rate of innovation. Indirect effects include the impact 
of technological change on productivity, skill requirements and associated organisational adaptation. The 
process of structural change driven by competition and new technologies is often described as “creative 
destruction” (Schumpeter, 1975). 
The introduction of new forms of technology can be a stressful experience for some workers. The 
pressure of information-intensive work and the learning process may be particularly stressful for some 
older workers. Nevertheless, ‘information overload’ and psychological stress are not restricted to older 
employees or those with low training levels; ICT experts have also shown an elevated risk of 
psychological exhaustion.  
 
Growth of the service sector 
A growing proportion of workers is employed in the service sector. In contrast to industrial employment, 
services went up as a share of global employment from 66 per cent in 1995 to 71 per cent in 2005 in 
developed countries. Services include wholesale and retail trade; hotels and restaurants; transport; 
storage and communications; finance; property and business activities including research and 
development; public administration; education; health and social work; community and personal services 
and domestic service. 
Many of these jobs involve contact with members of the public — clients, customers, patients and so 
forth — which can lead to risks of stress and violence at work. The necessity to carry out additional 
administrative tasks has increased in professions such as health-care work and teaching and there has 
been an increase in delivering health and social services care in the community, thus more staff work 
away from a fixed workplace (OSHA, 2003).  

 
Integration and globalisation 
The progressive reduction of barriers that first took place between local and national, then regional and 
now intercontinental markets, is a dominant topic in recent economic history. Liberalisation of trade 
controls on manufacturers, an easing of restrictions on foreign direct investment and other capital 
movements, as well as sharply reduced costs of transportation and telecommunications, have fostered 
the emergence of a global market economy. More businesses face fiercer competition in their domestic 
and export markets. As a result of these changes, intensified global competition for products and services 
feeds through into pressures to adapt workplaces and match the efficiency and quality of market leaders 
– or else close down. 
 
Changing management structures 
According to the Agency Changing World of Work report, several significant new developments in work 
organisation have emerged, for example: teamwork; decentralisation of supportive tasks such as quality 
and maintenance; job enlargement, job rotation, including interdepartmental job rotation; knowledge 
management; teleworking; virtual networks and new working time patterns.  
Some of these changes have been introduced from a management efficiency perspective and others with 
the aim of improving work organisation and the quality of working life for the employees. The study 
reveals that high performance work practices do indeed have a positive effect on work satisfaction. Key 
factors for workers’ well-being are autonomy in the workplace, participation in decision-making and 
increased communication with colleagues. However, the research concludes that teamwork, job rotation 
and supporting human resource practices have only a limited impact. 
 
Changes in the workforce 
The European workforce has changed in its composition and will continue to change over the next 
decades. Three major trends can be seen (OSHA, 2003).  
The first trend is the ageing of the workforce. In all European countries, the average age of the workforce 
is rising and the percentage of workers over 50 will continue to grow. By 2006, it had reached the stage 
where employees in their fifties had outnumbered those in their thirties. A forecast compiled by Eurostat 
shows that the number of older workers (aged 55 to 65) will increase by almost 9% from 2005 to 2010, 
but the number of young adults (25-39) will decrease by 4% in the same period. This trend will continue 
from 2010 to 2030 (older workers + 15.5%, young adults -10%). 
A second trend is the increasing percentage of women in the workforce. However, it is uncertain to what 
extent jobs have been changed on the basis of this issue. Traditional differences remain in the types of 
jobs carried out by men and women, the type of employment contracts and career development 
opportunities. Many women work in the caring services where there are high risks of stress, violence and 
psychosocial risk factors. More women than men work in jobs where demands are high but there is little 
individual control over the work.  
A third trend is immigration of new groups into European Member States. The EU is confronted with a 
high rate of migration, as well as with demographic challenges. In 2002, the annual crude net migration 
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rate was 2.8 per 1000 pople in EU25. The First Annual Report on Migration and Integration of the 
Commission points out that especially in countries like Greece, Italy, Slovenia, Slovak Republic and 
Germany, which are experiencing negative natural growth, migration represents an important 
contribution to population increase. According to estimates, the number of Europeans of working age 
(between 15 and 64) will shrink by 20 million by the year 2030, even taking into account 1.8 million 
immigrating into the EU every year. Migrant workers include two major categories: the highly skilled, 
much sought-after employee who can usually obtain the necessary papers to live and work in the host 
country and the unskilled, who are often equally in demand but for low-status/low-paid jobs that few 
nationals want to do. The unskilled often have difficulty in obtaining visas and work permits and are 
concentrated in unskilled jobs characterised by poor working conditions. An additional problem in these 
jobs is that written health and safety notices are important but ineffective if they are not in a language 
workers can read or if literacy levels are weak. Recent studies show that the position recent migrant 
workers occupy within the labour market puts their health and safety at increased risk, compared to 
other workers in similar positions. Therefore, it will be a challenge for workplace health and safety to 
develop new ways to integrate migrants and immigrants - whose behaviour and attitudes are influenced 
by their cultural backgrounds - while at the same time support strategies that balance the demands of 
both family and career and promoting the workability of ageing workers. 
 
New forms of work  
Modern organisations are often more decentralised and may use ‘lean production methods’. The result of 
these changes has been a reduction in directly employed staff. Many companies now only carry out core 
functions in-house, while auxiliary functions have been outsourced. This results in chains of suppliers and 
subcontractors. The way organisations operate and work together with others has become more 
complicated and less stable. There is now more instability in work contracts and job descriptions. 
Companies make greater use of short-term contracts, temporary employees, freelancers or self-
employed people. Increasingly, employees are flexibly deployed over multiple tasks. Some contractual 
relationships have become more informal. Part-time workers are now more used, with women making up 
the majority. New technology may also influence the way people are employed, for example by creating 
more possibilities for people to work self-employed from their home (OSHA, 2002).  
Both case studies and quantitative data show that employees with temporary or fixed-term contracts 
have less job security, less control over their working time, fewer career prospects, reduced access to 
training and perform less skilled tasks. These issues can result in work-related stress. Studies have 
shown that an increase in work-related stress also increases cardiovascular mortality. These issues have 
a gender dimension, since women are relatively over-represented in non-permanent and part-time jobs.  
 
New qualifications  
The current process of economic and technological transformation requires a constant renewal of skills by 
some workers, employers and managers and favours those countries who are better at fulfilling this 
demand for enhanced skills. In other words, current growth is skill-biased in developed countries (Ashton 
and Sung, 2002). Perceived lack of control over work is a well-documented factor that contributes to 
work-related stress, which also increases cardiovascular mortality.  
In industrialised countries, high-skilled occupations, including professional, technical and administration 
categories, recorded the highest growth of all occupations in the 1980s and 1990s. Given the skill-biased 
nature of the current economic and technological transformation, worker training (formal education, 
vocational training and training in firm-specific activities) assumes an increasingly crucial role for 
assisting individuals in developing skills to find and retain formal employment.  
 
Small and medium-sized enterprises (SMEs) 
The percentage of small and medium-sized enterprises has increased. European figures from Eurostat 
show that work-health problems are far higher in small businesses. SMEs may lack resources and know-
how for the management of workplace health. In SMEs, particularly in micro-enterprises, there can also 
be a lack of a formal management structure that will also affect the health and safety management 
process. As the number of SMEs grows, this places additional demands on labour inspectorates and so 
forth, seeking to reach and support a larger number of workplaces and those that generally have fewer 
resources and knowledge to deal with workplace safety issues.  
 
Increasing work pace and workload 
Work intensity is increasing in all countries in Europe with more weekend work, irregular and less 
predictable working hours and the increasing use of both very limited hours (involuntary part-time work) 
and excessively long hours (involuntary overtime). Greater work intensity and time unpredictability do 
not seem to have been matched by an increase in employees’ autonomy over their work. These “new” 
risk factors are associated to psychological issues; moreover, non-standard working times increase the 
risk of cardiovascular diseases.  
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Consequences of these changes in the future 
The world of work has radically altered in its organisation and composition and will continue to change 
over the next decades. European Member States will need to deal with these changes which can have a 
positive or negative impact on workplace health and safety. It is clear that public health and workplace 
health interventions among workers will be a major challenge in the future for the maintenance of a 
healthy workforce.  

 
 
10.5.3.4. Control tools and policies 
 
In this chapter it is pointed out that interventions to improve workplace health, although embedded in 
different concepts, have common goals, characteristics and benefits. These interventions can effectively 
improve health, reduce risk factors and diseases and show a positive return-on-investment. Furthermore, 
it has now been understood that returning to work after sickness absence can be of utmost importance 
for the recovery and social inclusion of the people concerned. Recognising that the likelihood of an 
individual returning to work is influenced by factors other than the severity of the disease, returning-to-
work measures have to balance the capabilities of workers and the requirements of their jobs (Thomas 
and Secker, 2002).  
Workplace health interventions are most effective when work health and public health aspects are 
addressed together in the course of health promotion, disease prevention and return-to-work-measures. 
However, in practice, it is still common to find many approaches operating using different methods, with 
staff not knowing each other. For merely historical reasons, occupational health and safety and workplace 
health promotion responsibilities are usually allocated to different ministries on national and European 
policy level. This complicates the implementation of common activities. One aim of this chapter is to point 
out the common targets and the need to closely act together for creating healthy work and work 
environments.  
 
Promoting health, preventing diseases and returning to work 
 
Concerns about workplace safety have long been a major preoccupation of employees, prompting 
considerable research, legislation and workplace initiatives. However, the full impact of work accidents 
and occupational diseases beyond the workplace has only recently been understood. The damaging 
effects as well as the consequences for employees’ families also pose a challenge to the wealth of modern 
societies (Boedeker and Klindworth, 2007). 
In 1981, the International Labour Organisation (ILO) adopted the Occupational Safety and Health 
Convention. This convention (ILO- No:C155, 1981) gave support to the development of occupational 
safety and health as a field of scientific study in its own right, as well as best practice in companies. 1985 
was the year of the Occupational Health Services Convention (ILO- No:C161), which requested member 
States to develop occupational health services for all workers. However, to date, the first convention has 
been ratified by only 50 countries out of more than 200 ILO member states and the latter convention by 
only 26 countries (ILO, 2007). Among the countries who have not signed the conventions there are many 
EU Member States. 
Yet the need for effective workplace health and safety practices in both industrialised and developing 
societies is high. According to the WHO, workplace fatalities, injuries and illnesses remain at 
unacceptably high levels and involve an enormous and unnecessary health burden, suffering and 
economic loss amounting to 4–5% of GDP. Estimates expect 2.0 million work-related deaths per year, yet 
only 10-15% of workers have access to basic occupational health services (WHO, 2007). WHO Member 
States, at the 60th World Health Assembly in May 2007, endorsed a Global Plan of Action on 
Workers'Health (2008-2017) (http://www.who.int/gb/ebwha/pdf_files/WHA60/A60_R26-en.pdf), which 
aims at the following objectives: devise and implement policy instruments on workers’ health; protect 
and promote health at the workplace; improve the performance and access to occupational health 
services; provide and communicate evidence for action and practice; incorporate workers’ health into 
other policies. 
The scope, objectives and minimum OSH requirements for the protection of workers in the EU, are laid 
down in the Council Directive 89/391/EEC (European Commission, 1989). The term “worker” is general 
and not restricted to a wage or salary relationship (but for domestic servants). The employer determines 
the conditions under which work is carried out and is therefore responsible for occupational health and 
safety (OSH), including all measures of organisation, implementation and improvement of OSH. The 
employer may involve external experts, e.g. OSH services, or assign OSH duties to individual employees. 
Consultation and involvement of the workers and of the workers’ representatives are major obligations.  
According to the EU Commission, EU legislation has had a positive influence on the national standards for 
OSH (European Commission, 2004). Health and safety improvement measures are reported to have 
made a significant contribution to better working conditions, boosting productivity, competitiveness and 
employment. However, there are still too many accidents and diseases caused by work and there is not 
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yet a systematic access for all enterprises to protective and preventive workplace health services in 
Europe.  
The concept of Occupational Health and Safety (OSH) has been widened in recent years. It has 
traditionally been focused on reducing work accidents and occupational diseases by identifying and 
preventing risk factors in the working environment, such as noise or dangerous chemicals. However, it 
has become clear that this scope is far to narrow:  
“There is increasing evidence that workers’ health is determined not only by the traditional and newly-
emerging occupational risks, but also by social inequalities such as employment status, income, gender 
and race, as well as by health-related behaviour and access to health services. Therefore, further 
improvement of the health of workers requires a holistic approach, combining occupational health and 
safety with disease prevention, health promotion and tackling social determinants of health and reaching 
out to workers' families and communities.” (WHO, 2006) 
This widened scope brings OSH closer to the concept of workplace health promotion which has been 
introduced following the Ottawa Charter. This charter, adopted in 1986 by the WHO, recognised that 
creating healthy environments and enabling people to take responsibility for their health in specific 
settings, is just as important as preventing single risk factors - and also more sustainable. In this broader 
view, work is an important setting for health promoting activities. This realisation led to the creation of a 
workplace health promotion movement, one which focuses on bringing the concerns of public health to 
the workplace setting (WHO, 1986).  
The European Network for Workplace Health Promotion (ENWHP) was established in 1996 and is 
supported by the European Commission through the Programme for Action on Health Promotion, 
Information, Education and Training (part of the Framework for Action in the Field of Public Health). In 
the past 11 years, the ENWHP has been at the leading edge of developments in European workplace 
health promotion. Through various joint initiatives, it has developed good practice criteria for a variety of 
organisations and supported the establishment of infrastructures for WHP in EU Member States. Using 
these national forums and networks, ENWHP facilitates the cross-border exchange of information and the 
dissemination of good workplace practice. 
The first task undertaken by the ENWHP was to develop the Luxembourg Declaration. This is a statement 
which outlines and defines what workplace health promotion is and provides the basis for the subsequent 
development of good practice criteria. The Luxembourg Declaration states that:  
“Workplace Health Promotion (WHP) is the combined efforts of employers, employees and society to 
improve the health and well-being of people at work. This can be achieved through a combination of 
improving the work organisation and the working environment, promoting active participation and 
encouraging personal development.” (www.enwhp.org) 
The ENWHP has produced a set of quality criteria for good practice in WHP, which is based on the 
Luxembourg Declaration and on the quality model of the European Foundation for Quality Management. 
The European Network for Workplace Health Promotion is an informal network of national occupational 
health and safety, public health, health promotion and statutory social insurance institutions. Through the 
joint efforts of all its members and partners, it aims at improving workplace health and well-being and 
reducing the impact of work related ill health in the European workforce. The ENWHP is a platform for all 
stakeholders interested in the improvement of workplace health and committed to working towards the 
vision and mission of the ENWHP: “healthy employees in healthy organisations”. Currently, the Network 
has National Contact Offices in 31 countries. 
Common goals, common intervention strategies, common benefits 
In contrast with their different origins, there are common intervention strategies for both OSH and 
Workplace Health Promotion. Workplace health interventions have been shown to have pointed effects on 
the improvement of the health of employees as well as on the economic position of enterprises. The 
scientific consensus is that preventive measures lead to a reduction of risk factors and diseases and have 
a positive return-on-investment.  
With respect to the economic effects, a summary evaluation of many studies on various health promotion 
programmes (Aldana, 2001; Chapman, 2003; Golaszewski, 2001)) emphasised that all of them reported 
a reduction in absenteeism in the range of 12% to 36% with a return-on-investment of up to 1:5. This 
means that for every 1 € spent on the programme, potentially 5 € could be saved due to reduced 
absenteeism costs. The effect of workplace health promotion on the direct medical costs was also studied 
and turns out in lower health expenditure. Observed effects are, among other things, fewer visits to the 
doctor, less hospitalisation as well as fewer days spent in hospital etc. The results show an average 
reduction in medical costs of 26%, the return-on-investment is reported to be between 1:2 and 1:6 
(Kreis and Boedeker, 2004b).  
The overall benefits – including financial savings - of health promotion programmes may not become fully 
apparent until many years after the health risks have been reduced – which makes the observed short-
term effects even more remarkable. Summed up, this positive economic effect is a most powerful health 
promotion argument for companies and social insurance institutions. 
Diseases often have multiple causes. They are associated with working and living conditions, individual 
characteristics and socio-economic status. Health promotion and prevention activities must therefore take 
a multi-disciplinary approach. However, there is still a tendency in some areas to treat these issues in 
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isolation. It has to be emphasised that effective and sustainable health promotion and prevention calls for 
collaboration across different professions and policy fields.  
Decision makers and advisers in the field of public health, occupational health and safety and social 
insurance need to influence policies through the principles of advocating health, enabling people and 
mediating processes as laid out in the WHO Ottawa Charter of health promotion.  

 
EU Legislation 

 
Health and Safety at work has been one of the main provisions of the European Union since 1952, its 
legal basis being Article 137 of the EU Treaty. A comprehensive package of measures has therefore been 
adopted aimed at alleviating the risks. In 1989 the Community adopted a Framework Directive on health 
and safety at work (Directive 89/391/EEC), laying down a series of measures for the protection of 
workers in their workplace. This Framework Directive has been supplemented by 19 individual directives. 
In order to support the existing legislative framework, the Community has also adopted a series of action 
programs in the field of health and safety aimed at analysing the actual implementation of adopted texts 
and evaluating the evolving future needs: 

- Community program 1996-2000 was set in place to ensure the effective implementation of 
the existing legislation in the Member States 

- Community strategy on health and safety in the workplace 2002-2006, the objective of which 
was to put forward proposals in new areas of action due to the changing world of work and its 
more flexible nature (different forms of employment such as temporary work, teleworking 
etc.), and an ageing population together with new types of risks (stress, depression, violence 
etc.) 

- The new strategy for the period 2007-2012, directly linked to the Social Policy Agenda, calls 
for action by players at all levels: European, national, local and workplace, and aims at 
achieving an overall 25% reduction of occupational accidents per 100.000 workers in the 
EU27.  

Apart from the adoption of the abovementioned legislation, the Commission has expanded its activities, 
in cooperation with the European Agency for health and safety at work, which was set up in 1996, and 
the European Foundation for the Improvement of Living and Working Conditions in order to promote 
information and guidance for a healthy working environment, in particular for small and medium-size 
enterprises.  
 
Musculoskeletal injuries: 
Musculoskeletal disorders (MSDs) comprise the most common occupational problem at European level 
(European Agency for Health & Safety at Work, 2007). Almost 24% of the EU25 workers report suffering 
from backache and 22% complain about muscular pains. The situation is worse in the new Member 
States, where the two mentioned conditions represent 39% and 36% respectively (Eurofound, 2005).  
European directives, Member States’ regulations and good practice guidelines are already formed for MSD 
prevention, supplemented by a series of European standards (EN standards). The main European 
directives relevant to preventing MSDs are: 

- 89/391/EEC: general improvements in the safety and health of workers 
- 89/654/EEC: minimum requirements for the workplace 
- 89/655/EEC: suitability of work equipment 
- 89/656/EEC: suitability of personal protective equipment 
- 90/269/EEC: identification and prevention of manual handling risks 
- 90/270/EEC: minimum health and safety requirements for work with display screen 

equipment 
- 93/104/EC: organisation of working time 
- 98/37/EC: machinery 
- 2002/44/EC: identification and prevention of risks arising from vibration 

 
Work-related skin /eye /hearing injuries: 
The framework directive sets out the general principles of prevention, while the more specific directives, 
such as the 2003 noise directive, provide more detailed principles (European Agency for Health & Safety 
at Work, 2005). 
Employers are required to control risks at source level, eliminating or reducing noise risks to a minimum, 
taking account the technical progress and the availability of preventive measures. According to the 2003 
noise directive the control of noise risks includes: 

- working methods that need less exposure to noise 
- the choice of work equipment emitting the least possible noise 
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- the design and layout of workplaces and workstations 
- information, instruction and training of workers 
- noise reduction by technical means 
- maintenance programs for work equipment, the workplace and its systems 
- noise reduction through a better organisation of tasks 
- limiting the duration and intensity of the exposure through work scheduling 

 
The main relevant European Directives are: 

- 89/391/EEC: general improvements in the safety and health of workers  
- 89/656/EEC: suitability of personal protective equipment 
- 89/686/EEC: approximation of the laws of the Member States relating to personal protective 

equipment 
- 92/85/EEC: measures to encourage improvements in the safety and health at work of 

pregnant workers and workers who have recently given birth or are breastfeeding 
- 94/33/EC: protection of young people  
- 98/37/EC: approximation of the laws of the Member States relating to machinery 
- 2000/14/EC: approximation of the laws of the Member States relating to the noise emission 

in the environment by equipment for outdoor use 
- 2003/10/EC: the minimum health and safety requirements regarding the exposure of workers 

to the risks arising from physical agents (noise), which replaces Council Directive 86/188/EEC 
on the protection of workers from the risks related to noise exposure at work, setting a new 
daily exposure limit value of 87 dB(A). 

 

Falls-related injuries: 
Slips, trips and falls are one of the main causes of accidents in all sectors from heavy manufacturing 
through to office work resulting in more than 3 days absence from work (European Agency for Health & 
Safety at Work, 2000,2001). 
 
Requirements set in the European Directives, such as on workplaces, safety signs, personal protective 
equipment, and Framework Directive, concerning the prevention of slips and trips include: 

- Ensuring that, as far as possible, workplaces receive sufficient natural light and are equipped 
with artificial lighting adequate to protect workers’ safety and health 

- Ensuring that workplace floors are fixed, stable and level and have no bumps, holes or slopes 
and are not slippery 

- Providing safety and/or health signs where hazards cannot be avoided or adequately reduced 
through preventive measures 

- Providing personal protective equipment (e.g. protective footwear) appropriate for the risks 
involved and where they cannot be avoided by other means. The equipment shall be 
comfortable and well maintained, and not lead to any increase in other risks 

- Following a general Framework to manage health and safety, including: assessment and 
prevention of risks, giving priority to collective measures to eliminate risks, providing 
information and training, consulting employees, co-ordination on safety with contractors. 

 
Information campaigns: 
Awareness campaigns on the reduction of occupational accidents represent a significant part of the 
European Union’s action. ‘Lighten the load’ was the theme for the 2007 European Campaign dedicated to 
MSDs. The Campaign continued the European union’s action on MSDs initiated during the first European 
Week in 2000, ‘Turn your back on MSDs’. 
 
Member States’ Legislation 
According to the European Commission’s evaluation concerning the status of communication of health 
and safety legislation, basic Directives and their amendments have already been communicated to 96% 
of EU25 member states (European Commission, 2004). In addition, by estimating the practical 
implementation of Health and Safety at Work Directives 89/391 (Framework), 89/654 (Workplaces), 
89/655 (Work Equipment), 89/656 (Personal Protective Equipment), 90/269 (Manual Handling of Loads) 
and 90/270 (Display Screen Equipment), the European Commission found out that EU work safety 
legislation has greatly contributed to the development of a prevention culture, mainly in Member States 
with weak or non-existent previous legislation. More specifically, in Greece, Ireland, Portugal, Spain, Italy 
and Luxembourg community’s legal action had relatively positive results, while before the implementation 
of the abovementioned Directives they was no adequate legislation on work safety. In Austria, France, 
Germany, United Kingdom, the Netherlands and Belgium, the directives supplemented the existing 
national legislation. However, Denmark, Finland and Sweden had adopted and implemented such 
legislation before community’s legal action, so the necessary adjustments were limited. 
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During the Community Strategy 2002-2006, Member States achieved significant progress by adopting 
more focused strategies and national action programs. Over the 2000-2004 period, the rate of fatal 
accidents at work in the EU15 fell by 17%, while the rate of workplace accidents leading to absences of 
more than three days fell by 20% (European Commission, 2007). There is however still considerable 
room for further improvement as progress has remained uneven across the Member States, the different 
sectors, companies and groups of employees. 
The evaluation report (European Commission, 2007) revealed that small and medium-sized enterprises 
were particularly exposed, and sectors such as construction, agriculture, transport and health were at 
higher risk, whereas young workers, migrants, older workers and those with insecure working conditions 
were more affected. It is also stated (European Commission, 2004) that small and medium-sized 
enterprises’ non compliance with relative European legislation derives from lack of adequate resources. 
Many Member States, such as Germany, Belgium and France, have therefore adopted measures, for 
example loans for new machinery, in order to reduce the cost of implementing the relative legislation. 
The available data reveal that the United Kingdom, Sweden, Denmark, Finland, the Netherlands, 
Germany and Belgium are among the best performing countries for what concerns the reduction of 
occupational accidents. 
United Kingdom’s good performance reveals that the adopted measures are highly effective. UK’s work 
safety policy is mainly based on the 10 year strategy known as “A strategy for workplace health and 
safety in Great Britain to 2010 and beyond” , which was adopted in 2004. One of its promising targets 
was the reduction of the incidence rate of fatalities and major injuries at work by 10% till 2010. However, 
the primary piece of legislation covering occupational health and safety in the United Kingdom is The 
Health and Safety at Work Act 1974. 

 
 
10.5.3.5. Future developments 
 
Diseases most often have multiple causes. They are associated with working and living conditions, 
individual characteristics and socio-economic status. Health promotion and prevention activities must 
therefore also take a multi-disciplinary approach. However, there is still a tendency in some areas to 
treat these issues in isolation, 
As a starting point for action, policy makers should bear in mind some simple facts: 

- the world of work affects health and is itself affected by ill health  
- workplaces are powerful settings for health promotion and prevention 
- workplace health interventions are available and effective 
- workplace health issues apply to non-working life as well 
- workplace health is an essential part of public health. 

 
There are currently great challenges to workplace health from  

- ongoing demographic and structural changes in the world of work 
- regional health and safety discrepancies in Europe, especially among the new Member States 
- the imbalance in access to preventive services, especially with respect to small and medium 

enterprises (SME) and to migrants. 
 

Decision makers and advisers in the field of public health, occupational health and safety and social 
insurance need to influence policies through the principles of advocating health, enabling people and 
mediating processes as laid out in the WHO Ottawa Charter of health promotion e.g. by  

- making workplace health issues an integral part of all policy fields 
- recognising the interdependence of illnesses and the need for integrated policies 
- combating health inequalities 
- promoting social inclusion 
- enhancing intrinsic job quality 
- ensuring policy evaluation by collecting monitoring data and information 
- treating workplace health issues as part of employment strategies aimed at ensuring decent 

work. 
- promoting the collaboration between OSH and public health institutions e.g. develop common 

training, strategies, research programmes and action plans 
- promoting multi-dimensional, multi-professional European and national health action plans 
- taking a broader view of workplace health as part of the social dialogue. 

 
It cannot be repeated too often that in times of globalisation, improvement of health at work requires a 
holistic approach, combining health promotion and prevention, occupational health and safety as well as 
addressing social determinants and employability 
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10.5.3.7. Acronyms 
 
ENWHP European Network for Workplace Health 

Promotion 
EODS European statistics of occupational 

diseases  
ESAW European statistics of injuries At Work  
EWCS European Working Condition Survey  
GDP Gross Domestic Product  
HSWA Health and Safety at Work etc Act 1974  
ILO International Labour Organisation  
MSDs Musculoskeletal disorders  
OSH Occupational Health and Safety  
PPE Personal Protective Equipment  
SME Small and Medium Enterprises  
WHP Workplace Health Promotion  
 
  
 

 
10.6. Social determinants 

 
 
 
Acronyms 
 
CSDH  Commission on Social Determinants of Health  
HBSC  The Health Behaviour in School-Aged Children 
OSS-3 The 3-item Oslo social support scale 
SHARE The Survey of Health, Ageing and Retirement 
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10.6.1. Social networks and social environment 

 
 

 
10.6.1.1. Introduction 
 
Social network refers to a set of relationships between individuals. Social networks represent both a 
collection of ties between people and the strength of those ties. Social networks, i.e. social 
connectedness, make an important contribution to health, by providing people with emotional and 
practical support. Gender, personality and educational level have been found to be linked to one’s 
individual social networks. Females tend to have stronger social networks, receiving more positive 
feedback, yet they also give more social support and are more concerned about the people they help 
compared to men (Kessler et al., 1985). 

 
The significance of social networks and support to positive mental health is well acknowledged (Ganster 
and Victor, 1988). Poor, low quality social networks are associated with less well-being and poor physical 
and mental health. A classic longitudinal study from the North Carelia region in Finland shows that 
individuals with poor social networks have increased rates of premature death and poorer chances of 
survival after a heart attack, even when adjusting for known risk factors (Kaplan et al., 1988). The 
quality of close relations is important: Individuals experiencing negative aspects of close relationships 
were found to have an increased risk of coronary heart disease (De Vogli et al., 2007). A longitudinal 
study on the predictors of parental stress in mothers and fathers of toddlers showed an association 
between poor social support and parental stress (Saisto et al., 2008).  

 
Social network is measured by size and quality, existence and number of intimate support network, 
composition of the network, the existence of a spouse, friends, relatives or belonging to associations and 
organisations, and the frequency of the contacts. The Scope of network scales evaluates links with family 
members outside the household, friends and neighbours in terms of number and frequency of contacts, 
for example the average number of contacts with network members over the last 12 months. Another 
dimension that can be measured is social involvement, for example the frequency of participation in 
organisations or groups. 
 
The 3-item Oslo social support scale (OSS-3) has been used to quantify psychological help available in 
case of crisis or problem (Nosikov and Gudex, 2003). These three questions cover help from neighbours, 
how many people the respondent can count on in case of serious problems and perceived concern by 
other people. Possible score range from 3 to 14. Scores 3-8 are considered to reflect poor social support, 
scores 9-11 moderate social support and scores 12-14 strong social support. 
 
Despite some successes reported in social support interventions made to enhance health, further work is 
needed to deepen our understanding of the design, timing and dose of interventions that work, as well as 
the characteristics of individuals who benefit the most. 
 
 
10.6.1.2. Data sources 
 
 
10.6.1.2.1 The Mental health indicator pilot study 
This pilot study, performed in 2001 (Korkeila et al., 2003), measured social network in four EU Member 
States (Finland, France, Germany, Greece) and Norway. Social support was measured using the OSS-3, 
and social isolation was measured by a four-item instrument developed by Statistics Canda (Beaudet, 
1996). 
 
 
10.6.1.2.2 The Eurobarometer 58.2 Survey 
In 2002, the general population (aged 15 or over) Eurobarometer 58.2 was conducted in EU15 and 
candidate countries. The survey included a revised version of the OSS-3 measure of social support. The 
basic sampling design applied in all Member States was a multi-stage, random (probability) sampling 
method. The net sample sizes were about 1000 per country/region, except Luxembourg (about 600) and 
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Northern Ireland (about 300). Response rates varied from 23% (Great Britain) to 84% (France). In 8 of 
the countries/regions the response rate was less than 50%. 
 
 
10.6.1.2.3. The SHARE survey 
The Survey of Health, Ageing and Retirement (SHARE) of people aged 50 or over, includes social support 
variables, e.g. social networks and volunteer activities (Börsch-Supan et al., 2005). The first wave of 
SHARE was implemented in 2004 in 11 EU Member States and 14 EU countries participated in the second 
data collection wave in 2006-7. 

 
 
10.6.2.4 The HBSC study 
The Health Behaviour in School-Aged Children (HBSC) study has been performed since 1982 at four-year 
intervals among 11, 13 and 15 year old school children. The study includes measures of social network 
(size of friendship groups, frequency of contacts with friends, and peer support in school). The HBSC 
survey covers all EU27 and candidate countries. 
 
 
10.6.2.5 The World Values Survey 
The World Values Survey, which has been performed in 1990, 1995, 2000 and 2005, has collected data 
on level of belonging to voluntary organisations in most European countries. 
 
 
 
10.6.1.3. Data description and analysis 
 
Data on social support in the adult population could be gathered from the Eurobarometer 58.2 
(performed in 2002) only, the results of which are presented per social support categories. 
 
Table 10.6.1. Social support by country 2002: % by category 
 
In EU 15, almost 22% of the citizens reported strong social support, while more than 19% reported poor 
social support. There was a major variation between countries, perhaps reflecting the highly varying 
response rates between countries. People in some countries such as Ireland, Spain, Denmark, the 
Netherlands and Sweden declared low levels of poor social support; people in other countries such as 
Belgium, France and Italy reported high rates of poor social support: 36% in Italy, 30% in France and 
28% in Belgium. 
 
Figure 10.6.1. Frequency of contact to the most contacted child 
 
The SHARE study showed that the families remain close in respect to the frequency of contact between 
parents over the age of 50 and their children. When considering all age groups, daily contact took place 
between the parent and most contacted child in 41-86% of the cases in the EU-countries, being higher in 
the Mediterranean countries (Italy, Spain, Greece) and lower in Scandinavian countries (Denmark and 
Sweden). In all EU-countries, the contact was at least several times a week in at least 75% of the cases. 
Absent contact was rare in all the participating countries, applying to 1% or less of cases (Kohb et al., 
2005). 
 
The HBSC study offers some valuable data on social networks of school children. These include school 
children’s experienced quality of communication with their parents. Ease of communication with parents 
is considered to be an indicator of social support from parents and family connectedness (Currie et al., 
2008). 
 
In general, perceived easiness in communication with parents decreases with age for both girls and boys. 
In general, young people of all age groups and both sexes regard communication with their mother easier 
than with their father. Of the current EU countries, the least easy communication with the mother is 
reported from the French-speaking area of Belgium in all age groups between 11 and 15 years and from 
France in the 15 year old group. 77% of 11 year old girls, 65% of 13 year old girls and 61% of 15 year 
old girls in the Walloon region report easy communication with their mother. In contrast, in Greece, 96% 
of 11 year old girls, in Slovenia and the Netherlands, 92% of 13 year old girls, and in Slovenia, 88% of 
15 year old girls report easy communication. Also for the boys, the lowest proportion reporting easy 
communication was found in Wallonia, together with Luxembourg. 76% of 11 year old boys, 74% of 13 
year old boys, and 69% of 15 year old boys in Wallonia report easy communication (Currie et al., 2008). 
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Figure 10.6.2. 15-year old girls in the EU having three or more close friends of the same gender 
 
Figure 10.6.3. 15-year old boys in the EU having three or more close friends of the same gender 
 
Friendships offer acceptance and group belonging and assist in developing other relationships later on. 
European adolescents have three or more close friends of the same gender in more than 50% of cases, 
the proportion dropping slightly with age. In general, more close friends were reported in North and West 
Europe compared to South Europe and East Europe for girls. Boys are more likely to have three or more 
close friends of the same gender than girls (Currie et al., 2008).  
 
Figure 10.6.4. Use of electronic media contact by 15-year-olds in the EU 
 
The HBSC study shows the importance of new media in relationships. The use of electronic media, mobile 
telephones and internet for contact with peers was common and increasing with age, and more common 
in all age groups among girls than among boys. Of the EU countries, Lithuanian school children made a 
more often use of electronic media for daily contact (59%of the 11 year old girls and 44% of boys, 78% 
of the 13 year old girls and 56% of boys). The same proportion of boys using electronic media contact 
daily was reported in Denmark (of the 15-year old Danish school girls accounted for 83% and boys for 
70%). Least electronic media contact was used by Hungarian school children. Among 11 year old 
Hungarian girls only 13% had used electronic contacts, among 13 year old Hungarian girls 27% and 
among 15 year old Hungarian girls only 33%. (Currie et al., 2008). 
 
To conclude, relatively few data are available from EU on social networks, an important health 
determinant. Given the importance of social networks for health, data need to be collected systematically 
and at regular intervals using a common methodology in order to monitor how these health determinants 
differ between countries and develop over time. 
 
Safety perception 
 
The perception of safety is naturally related to the crime rates and the risk for victimization (Van Dijk et 
al, 2005).  
 
Figure 10.6.5. Exposures to assaults and threats and their time-trends in selected EU countries 
 
However, looking at the subjective perception of safety, it is especially the occurrence of physical or 
environmental cues in the residential environment that leads to insecurity and feelings of not being safe. 
Such cues can e.g. be physical incivilities such as deterioration of neighbourhoods, trash or graffiti 
(indicating a low community spirit and, in effect, a low social control), and social incivilities such as 
conspicuous youth groups or people with a strange behaviour (questioning the degree to which social 
norms and customs may be kept) (Austin et al, 2002).  
 
Overall, people are more likely to maximize the use of outdoor space if the area is perceived as safe 
(Shenassa et al, 2006). Street lighting, police patrols and adequate environmental and building design 
improvements show crime reduction effects and increase the confidence of residents at night-time 
(Carter et al, 2003). 
 
 
10.6.1.4. Control tools and policies 
 
Social networks play an important role in determining mental health and well-being, but also have a 
strong influence on general health. Social cohesion -defined as the quality of social networks and the 
existence of trust, mutual obligations and respect in the society -protects health.  
 
The renewed EU Sustainable Development Strategy, adopted by the Council in 2006, stresses the need to 
promote a democratic, socially inclusive, cohesive, healthy, safe and just society with respect for 
fundamental rights and cultural diversity. This creates equal opportunities and combats discrimination in 
all its forms. Actions to promote social inclusion in Europe have already been envisaged. Moreover, the 
implementation of the social inclusion strategy will support social networks among EU citizens. 
 
 
10.6.1.5. Future developments 
 
Social networks protect physical and mental health. Their importance has often been underestimated and 
neglected in epidemiological research and health policy making. Social networks and connectedness 
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should be included in health surveys and epidemiological data analysis, so that their influence will be 
understood better and used for a better targeting of detection, health promotion, prevention and 
treatment measures. 
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SHARE The Survey of Health, Ageing and Retirement 

 
 
 

10.6.2. Socio-economic determinants 
 
 
 
10.6.2.1. Introduction 
 
In line with the model of Dahlgren and Whitehead (1991), social epidemiological research has shown that 
the socio-economic determinants are indeed associated to health and life expectancy. The fact someone 
is imbedded into social structures and receives instrumental or emotional social support is significantly 
associated with mortality and morbidity. Social isolation kills as confirmed by many studies (for an 
overview see Berkman and Glass, 2000)  
 
Inequality in health is not confined to the poorest members of the society, although there is a gradient of 
mortality and morbidity across the entire society depending on low education, low occupational standing 
and/or small income. Apart from age, sex and constitutional characteristics, health behaviour, social 
networks as well as living and working conditions can strongly influence health. These health 
determinants are socially patterned with higher risks in lower status people.  
 
 
10.6.2.2. Data sources 
 
 
The main data sources for this Section are : 

• an independent comprehensive expert Report on “Health inequalities: Europe in profile“ 
(Mackenbach, 2006), commissioned and published under the auspices of the UK presidency of the 
EU in October 2005; 

• the EUROTHINE project, published in 2007; 
• the Communication on “Unequal Welfare States, Distributive Consequences of Population Ageing 

in Six European Countries”. DG Employment and Social Affairs, 2004; 
• the European project ‘Closing the Gap: Strategies for Action to Tackle Health Inequalities in 

Europe’ which was carried out from 2004 to 2007 thanks to the collaboration of 21 national 
health promotion and prevention organisations; and 

• other documents listed in the References Section. 

 
 
 
 
10.6.2.3. Data description and analysis 
 
Among the living and working conditions, access to food, water, housing and health care services are 
obvious prerequisites for health. The health burden of adverse job conditions has been discussed in terms 
of physical demands and psychosocial stress. Most health determinants are socially patterned: an inverse 
social gradient of adverse health behaviour is found across the life course as early as not being breast 
fed. Later on, smoking, physical inactivity, unfavourable nutrition, obesity and high TV consumption is 
detected. Moreover, the risk of being socially isolated, having no confidant, getting inadequate 
instrumental and emotional support is elevated in low status people.  
With regard to living and working conditions, it is obvious that nice, healthy food and housing require 
financial prosperity. Educational assets are significantly associated with parental social status. The risk of 
unemployment and poor physical and psychosocial working conditions is more prevalent in lower socio-
economic groups. Last but not least, the access to the medical system is unevenly distributed across the 
society,  especially for what concerns the use of preventive medicine which displays a strong social 
gradient.  
The higher exposure of vulnerability towards these social risk factors in lower status groups across one’s 
life course leads to substantial inequalities in health and life expectancy in all Western societies. Often it 
is even transferred from one generation to the next, leading to persisting or even increasing social and 
health inequalities.  
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Mortality and life expectancy 
 
 
The expert Report on “Health inequalities: Europe in profile“ (Mackenbach, 2006) and other documents 
clearly indicate that: 
 

• in all countries with available data, rates of premature mortality are higher among those with 
lower levels of education, occupational class, or income; 

• inequalities in mortality exist from the youngest to the oldest ages and in both genders, but tend 
to be smaller among women than among men; and 

• inequalities in mortality can also be found for many specific causes of death, including 
cardiovascular disease, many types of cancers, and injury. 

 
 
The final report of the EUROTHINE project (EUROTHINE, 2007) showed that, in the EU, cardiovascular 
diseases are the main causes of inequalities, accounting for 33 and 50% of inequalities in mortality 
associated with educational class in men and women, respectively, and that injuries and cancers, 
particularly lung cancer, are the most important causes of health inequalities in men than in women 
(Figure 10.6.2.1). Inequalities in mortality related to occupation follow a distribution similar to those due 
to education (Figure 10.6.2.2). These inequalities in mortality lead to substantial inequalities in life 
expectancy at birth (4 to 6 years among men, 2 to 4 years among women). In many Western European 
countries mortality differences between socio-economic groups widened during the last three decades of 
the 20th century. This continued into the 1990s and led to considerable increases of the relative excess 
risk of dying in the lowest socio-economic groups. One important aspect is that the widening of the 
relative gap in death rates is generally the result of a difference between socio-economic groups in the 
speed of mortality decline.  
 
Figure 10.6.2.1. Educational inequalities in mortality in selected European Countries per cause 
 
Figure 10.6.2.2. Inequalities in mortality of men 
 
 
 
The explanation of this disturbing phenomenon is only partially known. One aspect which should certainly 
be taken into account, however, is that this widening of the relative gap in death rates is generally the 
result of a difference between socio-economic groups in the speed of mortality decline. While mortality 
has declined in all socio-economic groups, the decline has been proportionally faster in the higher socio-
economic groups than in the lower. The faster mortality declines in higher socio-economic groups were in 
their turn mostly due to faster mortality declines for cardiovascular diseases. In many Western European 
countries, the 80s and 90s were decades of substantial improvements in cardiovascular disease mortality. 
This was due to improvements in health-conducive behaviours (e.g. less smoking, modest improvements 
in diet and more physical exercise), and to the introduction of effective health care interventions (e.g. 
hypertension detection and treatment, surgical interventions and thrombolytic therapy). Apparently, 
while these improvements were to some extent taken up by all socio-economic groups, the higher socio-
economic groups were the ones who experienced the greatest benefits. 
 
Available evidence suggests that during the late 1980s, inequalities in mortality were in Eastern Europe 
at least as big, and perhaps even bigger than in Western Europe. For example, a study looking at the 
differences in mortality per level of education in Finland, Norway, Italy, Hungary, the Czech Republic and 
Estonia in the late 1980s, showed substantial inequalities in mortality in all countries, both among men 
and women. Among men, the excess mortality ranged between 50 and 78 per cent in the three Eastern 
European countries, as compared to between 25 and 41 per cent in the three Western European 
countries. Among women, however, relative inequalities in mortality were of similar magnitude in the 
Eastern as compared to the Western countries. Since the political transition, mortality rates have 
changed dramatically in many countries in Eastern Europe, sometimes for the better (e.g. in the Czech 
Republic), but often for the worse (e.g. in Hungary and Estonia), particularly among men. This is 
probably due to a combination of (interlinked) factors: a rise in economic insecurity and poverty; a 
breakdown of protective social, public health and health care institutions; and a rise in excessive drinking 
and other risk factors for premature mortality. The available evidence clearly shows that these changes in 
mortality have not been equally shared between socio-economic groups: in the countries with available 
data, mortality rates have generally improved less, or deteriorated more, in the lower socio-economic 
groups. Apparently, people with higher levels of education have been able to protect themselves better 
against increased health risks and/or have been able to benefit more from new opportunities for health 
gains. An example is provided by Estonia where a considerable rise of inequalities in mortality has 
occurred. Evidence from some other Eastern European countries (Hungary) suggests a similar widening 
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gap in death rates. The fact this is not seen in some other countries (Czech Republic), however, suggests 
that a widening of the health gap in a period of important political and economic change is not 
unavoidable. 
 
Morbidity 

 
As for mortality, rates of morbidity are usually higher among those with a lower educational level, 
occupational class or income level: 

• substantial inequalities are also found in the prevalence of most specific diseases (including 
mental illness) and most specific forms of disability; 

• over the past decades, inequalities in morbidity by socio-economic position have been rather 
stable; and 

• together with inequalities in mortality, inequalities in morbidity contribute to large inequalities in 
'healthy life expectancy' (number of years lived in good health). 

Inequalities are also evident in the prevalence of self-reported chronic conditions per level of education 
among people aged 25-79, as confirmed by data of the 1990s coming from eight European countries and 
indicating that most chronic diseases have a higher prevalence in the lower educational groups (Table 
10.6.2.1). 
 
Table 10.6.2.1. Odds Ratio Chronic diseases in eight European countries 
 
Moreover, the European Commission has also released the Communication on “Unequal Welfare States, 
Distributive Consequences of Population Ageing in Six European Countries”. DG Employment and Social 
Affairs, 2004. As retired people generally have lower incomes than employed workers, ageing will lead to 
a slight rise in income inequality in Europe in the next 20 years. Larger numbers of people with lower 
incomes will in turn lead to higher poverty rates. 
 
Accessibility of health services 
 
While health care systems have contributed to significant improvements in health across the EU, access 
to health care remains uneven across social groups. High risk populations in Europe, indicated by low 
level of education, occupational class, income level, or other groups such as migrants, differ in incidence 
and prevalence rates, treatment and cure rates, and access to health services. 
 
A major challenge is to guarantee to everyone access to high quality care reflecting recent technological 
progress while ensuring sustainability. Hence, Member States are implementing policies to reduce these 
inequalities, e.g. by: addressing risk factors through health promotion; reducing the prevalence and 
incidence of certain diseases; and ensuring more effective prevention activities in various settings (at 
home, school, work). Also important are the steps made to increase population coverage, address 
financial barriers towards care, emphasize promotion and prevention activities over curative care, and 
address cultural barriers to the use of services. The Structural funds will be used to support reform and 
capacity building mainly to improve access and develop human resources. A combination of general 
policies and those tailored to lower socio-economic groups is needed. Virtually, all Member States have 
implemented universal or almost universal rights to care and have adapted services to reach those who 
have difficulty in accessing conventional services due to physical or mental disability or to linguistic or 
cultural differences. Few have begun to address health inequalities systematically and comprehensively 
by reducing social differences, preventing the ensuing health differences or addressing the poor health 
that results from the differences above. This would ensure really equal access for equal needs. Finally, 
policies outside the health sector are also central for improving the health of the population and reducing 
the existing gaps in health care provision. 

 
 
10.6.2.4. Control tools, actions and policies. 
 
 
Currently, there are promising strategies and projects at European, national and local level to tackle 
health inequalities by recognizing social determinants for health,. This evidence puts policy makers before 
a challenge. Reducing health inequalities has become one of the main issues within the public health 
sector in Europe and its member countries. The last part of this chapter illustrates some strategies which 
aim at takling health inequalities, especially by targeting socio-economic determinants at global, 
European, national and community level. Examples presented here resulted from a mapping action in the 
frame of the European project ‘Closing the Gap: Strategies for Action to Tackle Health Inequalities in 
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Europe’ which was carried out from 2004 to 2007, thanks to the collaboration of 21 national health 
promotion and prevention organisations (www.health-inequalities.eu). 
 
Global level 
At this level, the work of the Commission on Social Determinants of Health (CSDH) should be further 
emphasized. The Commission supports countries and global health partners to address the social factors 
leading to ill health and inequities. It draws the attention of society towards the social determinants of 
health known to be among the worst causes of poor health and inequalities between and within countries. 
The determinants include unemployment, unsafe workplaces, urban slums, globalization and lack of 
access to health systems (http://www.who.int/social_determinants/en/). 
 
European level  
The European Health and Consumer Protection Directorate General (DG) has declared ‘Socio-economic 
determinants of health - health inequalities’ as an important strand in their past and current public health 
strategy (http://ec.europa.eu/health/ph_determinants/healthdeterminants_en.htm). The DG’s action to 
reduce health inequalities aims at improving everyone's level of health closer to that of the most 
advantaged; ensure that the health needs of the most disadvantaged are fully addressed; help the health 
of people in countries and regions with lower levels of health so that they can improve faster. At EU level 
this involves many policy areas including:  
 

• Economic, employment and social policy - through the Lisbon process to strengthen the European 
economy and - at the same time - ensure social protection and measures to improve social 
inclusion.  

• Regional Policy - to support the economies and health infrastructure of countries and regions of 
the EU which are lagging behind or have special needs.  

• Research - to identify the causes of socio-economic health inequalities as well as develop and 
evaluate measures to combat them. 

 
More specifically, the public health action programme 2003-2008 supported the development of 
strategies and measures on socio-economic health determinants and identified health inequalities using 
data from the Community health information system. Health inequalities also form an important 
dimension of the current Community Action Programme in Public Health 2007-2013. DG aims at 
encouraging and supporting the development of actions and networks for gathering, providing and 
exchanging information in order to assess and develop policies, strategies and measures in order to 
establish effective interventions aimed at tackling health determinants. Moreover, DG aims at promoting 
and stimulating Member States' efforts in this field, for example, by developing innovative projects which 
will stand as examples of effective practice, e.g. ‘Closing the Gap’ and the aforementioned ‘EUROTHINE’.  
 
National level 
Member states should develop strategies to improve the health of vulnerable groups within their 
societies. A typical example of how social determinants can be recognized in this sort of strategy has 
been shown by Sweden.  
The overall aim of the Swedish public health policy established in 2003 is to create social conditions which 
ensure good health to the entire population. It was also established that improving the public health of 
the most vulnerable to ill-health is particularly vital. The most important aim of the bill is to make public 
health a fundamental part of social policy. Since public health concerns and is influenced by many 
different sectors of society, it is important to set objectives that can act as guiding principles for the work 
made within the various sectors. The Swedish public health policy is based on eleven objectives 
containing the most important determinants of public health :  
 
 

1. Participation and influence in society 
2. Economic and social security 
3. Secure and favourable conditions during childhood and adolescence 
4. Healthier working life 
5. Healthy and safe environments and products 
6. Health and medical care that more actively promotes good health 
7. Effective protection against communicable diseases 
8. Safe sexuality and good reproductive health 
9. Increased physical activity 
10. Good eating habits and safe food 
11. Reduced use of tobacco and alcohol, a society free from illicit drugs and doping, and a reduction 

in the harmful effects of excessive gambling. 
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The first six objectives relate to what are normally considered to be structural factors, i.e. conditions in 
society and our surroundings that can be influenced mainly by moulding public opinion and by taking 
political decisions at different levels. The last five objectives concern lifestyles through which an individual 
can influence him/herself, but in which the social environment normally plays a very important part. 
Political responsibility for implementing the policy is divided among different sectors and different levels 
of society (municipalities, county councils and government authorities). The task of the National Institute 
of Public Health is to formulate interim targets as and when necessary and develop indicators to establish 
how well the objectives are being fulfilled (http://www.fhi.se/shop/material_pdf/newpublic0401.pdf).  
The horizontal linking of the different sectors involved in population health is the idea behind ‘Health in all 
Policies’. Health in All Policies (HiAP) was the main health theme of the Finnish European Union (EU) 
Presidency in 2006 and was called the natural continuation of Finland’s long term horizontal health policy. 
While the health sector has gradually increased its cooperation with other government sectors, industry 
and nongovernmental organizations in the past four decades, other sectors have increasingly taken 
health and the well-being of citizens into account in their policies. The key factor enabling such a 
development has been that health and well-being are shared values across societal sectors. Finland 
devoted a conference and reader to this topic to present how measures in sectors other than the health 
sector affect the population’s health and how population health can be promoted through measures in 
other sectors . Moreover, a significant step forward in this sector took place with the Declaration on HiAP, 
approved in Rome on 18 December 2007 during a Ministerial Conference called jointly by the Italian 
Ministry of Health, the European Commission and the WHO/EURO. 
 
Local level  
Having mentioned activities at European and national level, we would like to conclude by presenting 
some practical examples on how social determinants can be recognized to tackle health inequalities 
within communities. All project examples have been taken from the Good Practice database of the 
Closing the Gap project (www.health-inequalities.eu). Clearly “closing the gap” is a different objective 
than “ ensuring good health for the entire population”; this is clearly highlighted in the English strategy 
that was developed since the independent Acheson inquiry, appointed in 1997, that reviewed the current 
state of health inequalities and identified the evidence base for future policy developments. 
 
 
• Work: ‘Environment Task Force’ is a Norwegian low barrier method to provide employment for 

vulnerable groups. All participants are people who have been outside the labour market for years and 
socially excluded. Most of them suffer from a combination of mental health problems or drug abuse. 
The project is located in an area with a tradition of very poor socio-economic situations over 
generations. Participants work on a daily basis and carry out social tasks such as keeping streets 
clean from rubbish, helping older people from Elderly Institutions, working with a skilled carpenter in 
preschools. The ultimate goal is to help participants to find a regular job. Another goal is to reduce 
alcohol and drug abuse and improve health through physical activity. Indeed, most tasks involve 
considerable physical activity outdoors. Further goals are better nutrition and improved dental care. 
Rebuilding individual self-confidence is a key task of the process; the same goes for the development 
of  a social network based on shared work experience. 

• Education: The Dutch project ‘Supervision by the youth practitioner’ aims at reducing school non-
attendance rates due to illness. Pupils who are not attending school because of self reported illness 
are transferred to the youth physician who tries to gain insight into the medical and social condition 
of the pupil. The intervention contributes to reducing health inequalities by trying to prevent young 
people from dropping out of school and thus having no job opportunities. 

• Health care system: The German Federal Centre for Health Education (BZgA) has developed a project 
entitled ‘I go to the U! And You?’ in order to increase the use of early detection measures (U) in 
kindergarten children. Originally, these services aimed at evaluating the physical and psychological 
development of children and detect illness and handicaps. Unfortunately, they are not sufficiently 
used by socially disadvantaged families. The intervention project is carried out in socially 
disadvantaged areas and works on the basis of two principles: incentive and peer pressure. The 
kindergarten plays an important role. Parents are addressed through posters and flyers that raise 
awareness on the importance of early detection and on the services available. All children who 
frequent U7, U8 and U9 receive a funny T-shirt. When all children in a kindergarten have got the 
shirt, a group photo is taken and sent for a competition.  

 
 
10.6.2.5. Future developments 
 
By recognizing the importance of social determinants to tackle health inequalities, the national health 
promotion and prevention organisations have joined in a new European project called ‘Determine’. The 
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European Commission funded project started in 2007 and brings together a high level Consortium to 
apply evidence based approaches across policy sectors in the EU and its member states (www.health-
inequalities.eu). Bodies from 26 countries will analyse and apply important knowledge on socio-economic 
determinants of health, introduce innovative pilot projects, develop and implement awareness and 
capacity building programmes. The objective is to generate greater understanding and change 
conceptions and approaches among policy makers and practitioners, so that other policy sectors can take 
the issues of health and health equity into consideration when developing policy. 
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10.6.2.7. Acronyms 
 
CSDH   Commission on Social Determinants of Health 

 
 

 
10.6.3. Violence and other behaviours against society 
 
 
 
10.6.3.1. Introduction 
 
Assaults and threats are forms of behaviour which have very bad consequences on the social texture of 
affected communities. Interpersonal violence accounts for 2% of fatal injuries of all age groups in the 
EU27 and in particular for 5% in the 1-4 years age group. Violence is not distributed evenly among sex or 
age groups. More men than women are victims of violence. 
 However, the definition of violence according to the World Health Organisation includes neglect and 
psychological violence (including bullying). The results of this sort of violence are harder to detect and 
quantify. Thus, the issue is under-addressed. Yet unlike a physical injury, this sort of violence may be 
endured over a period of time, and in the privacy and supposed safety of one’s home. Moreover, it is the 
most vulnerable members of society – children, the elderly, and some categories of women – who are the 
victims of this kind of violence.   
 
 
10.6.3.2. Data sources 
 
The WHO has a website (http://www.euro.who.int/violenceinjury/violence/20050208_1) dedicated to violence 

information and prevention. The WHO World Report on Violence and Health contains interesting facts on the 
global perspective of the problem of violence (WHO, 2002).  
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The EUICS Consortium maintains a website (http://www.europeansafetyobservatory.eu/) with 
information retrieved by means of survey-based comparative measurement of a large sample of the 
European public. The EUICS Consortium activities developed a new instrument, the European Crime and 
Safety Survey which follows on from the International Crime Victims Surveys (ICVSs), and which 
addresses new needs for European comparative data for policy-makers. EUICS published a  comparative 
analysis of crime and safety in Europe  (EUICS, 2005). 
 
Additional sources of information on violence (e.g. homicides, are quoted in Chapter 7. 
 
 
 
10.6.3.3. Data description and analysis 
 
Homicides: As far as homicides are concerned, a detailed analysis has been carried out in Chapter 7 (See 
figure 7.17). 
 
Contact crimes: The three contact crimes in the European Crime and Safety Survey are robbery, sexual 
incidents, assaults and threats. Sexual incidents are divided into sexual assault and what victims describe 
as offensive sexual behaviour. Assaults and threats can be separated into assaults with force and threats 
only. It should be borne in mind that risks are relatively low for each type of contact crime. Firm 
conclusions about relative vulnerability are therefore hard to draw. 
 
Sexual offences: Measuring sexual incidents is extremely difficult in victimisation surveys, since 
perceptions as to what is an unacceptable sexual behaviour may differ across countries, as well as 
readiness the to report incidents to an interviewer over the phone. It is feasible that women in countries 
where gender equality is less advanced are less inclined to report sexual incidents, thereby deflating the 
national rates. The measures, then, need to be interpreted with great caution. In the 2005 sweep of the 
EU ICS the question was put to both female and male respondents(45). Positive answers from male 
respondents were much lower than from females. On average, 0.5% of male respondents recorded a 
sexual incident. Somewhat higher percentages were recorded only in Denmark (1.9%) and in the 
Netherlands (1.4%). On average, 1.7% of women reported a victimisation. In order to maintain 
comparability with the results of previous ICVS sweeps, the rates have been calculated only for women. 
Margins of error around the rates for sexual offences are therefore larger than for other offences. Figure 
10.6.3.1. shows the results. Some countries, notably Spain, Finland, Estonia, Poland and France show 
remarkable decreases in sexual incidents compared to previous years. 
 
Assaults and threats: Overall, 3% of respondents to the question asked to identify assaults and threats 
indicated that they had been a victim of an assault with force or threat of force.(46) The United Kingdom, 
Ireland and the Netherlands reported higher than average rates (4% and above). The lowest levels were 
reported in Italy, Portugal, Hungary and Spain (below 2%). Figure 10.6.3.1. shows national rates. 
 

Figure 10.6.3.1. Prevalence rates for robbery, sexual offences of women, assaults and threats 
 
Physical and sexual assaults occur daily, though precise national and international estimates of this sort 
of offences are lacking (see Tables 9.5.5 and 9.5.6). Not all assaults result in injuries severe enough to 
require medical attention and – even among those that do result in serious injuries – surveillance 
systems for reporting and compiling these injuries are in many countries either lacking or still being 
developed. Obviously, hospital discharge data only give a rough picture of the circumstances of non-fatal 
injuries due to homicide, assault and other violence.  
 
Interpersonal violence is an issue of growing public concern and includes domestic violence, child abuse, 
abuse of the elderly and youth violence. Interpersonal violence has many forms (physical, mental and 
sexual), occurs in different environments (in the family, between intimate partners, in the community, in 
institutions and at work) and undermines social and economic conditions in society. No single factor 
explains why some individuals behave violently towards others or why violence is more prevalent in some 
communities than in others. 
 
The inadequacy of the data, and thus of society’s knowledge on the suffering of non-physical violence 
including child neglect and abuse, is clear from the major limitations of the tables. Unfortunately, this 
sort of neglect enters into the statistics only when it reaches the extremes of unavoidable physical 
manifestation or death. It is not possible to undertake surveys on infants or  house-bound frail elderly to 
ask their abuse rate. Moreover, some abuse to both children and the elderly actually occurs in 
institutions. Both domestic and institutional abuse are a problem and a challenge requiring much more 
active investigation in Europe. 
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At international level, the Secretary General of the United Nations, the World Health Organisation, and 
the International Society for the Prevention of Child Abuse and Neglect (IPSCAN) are seeking to address 
this challenge with each seeking to establish measures and compile national statistics. But within Europe 
the challenge is yet to be strongly addressed. One current project is a strand on Inter-Personal Violence 
within the Public Health Actions for a Safer Europe (PHASE) project, but this is limited to main physical 
injuries. 
 
 
10.6.3.4. Control tools and policies 
 
Violence is the result of the complex interplay of individual, relationship, social, cultural and 
environmental factors. Understanding how these factors are related to violence is one of the most 
important steps in the public health approach for preventing violence. As violence is a multifaceted 
problem with biological, psychological, social and environmental roots, it needs to be immediately 
confronted at several different levels. The recording of violence by the police is not sufficiently accurate 
or detailed. In addition, the issue is heavily under-reported due to the reluctance of victims to make 
reports. There is a need for more systematic documentation and dissemination of violence prevention 
practices, in particular involving the health sector in collaboration with the police, justice and welfare 
system. Stakeholders need to be empowered by the provision of tools for planning, implementing and 
evaluating violence prevention projects. Dealing with violence on a range of levels involves addressing all 
the following issues: 
 

• Addressing individual risk factors and taking steps to modify individual risk behaviours, including 
the use of alcohol; 

• Influencing close personal relationships and working to create healthy family environments, as 
well as providing professional help and support to dysfunctional families; 

• Monitoring public places such as schools, workplaces and neighbourhoods and taking steps to 
address problems that might lead to violence; 

• Addressing gender inequality, and adverse cultural attitudes and practices; and 
• Addressing the larger cultural, social and economic factors that contribute to violence and taking 

steps to change them, including measures to close the gap between the rich and poor and to 
ensure equitable access to goods, services and opportunities.  

 
The perception of safety is naturally related to crime rates and the risk for victimization. However, 
looking at the subjective perception of safety, it is especially the occurrence of physical or environmental 
cues in the residential environment that leads to insecurity and feelings of not being safe. Such cues can 
be physical incivilities such as deterioration of neighbourhoods, trash or graffiti (indicating a low 
community spirit and, in effect, a low social control), and social incivilities such as conspicuous youth 
groups or people with a strange behaviour (questioning the degree to which social norms and customs 
may be kept). Overall, people are more likely to maximize the use of outdoor space if the area is 
perceived as safe. Street lighting, police patrols and adequate environmental and building design 
improvements show crime reduction effects and increase the confidence of residents at night-time. 
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(1) Non-medical use of drugs that have been classified and placed under international control by the 1961 UN Single 
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Convention of Psychotropic Substances. (For further details see http://eldd.emcdda.europa.eu). 
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(4) Methodological information can be found at http://www.emcdda.europa.eu/html.cfm/index1311EN.html  
(5) See EMCDDA’s 2006 selected issues on drug use in recreational settings: 
http://issues06.emcdda.europa.eu/en/page024-en.html)  
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(6) Hibell et al., 2004. 
(7) See Figure GPS-34 in the 2007 EMCDA statistical bulletin. 
(8) For further details see http://www.emcdda.europa.eu/stats07/GPS/methods  
(9) It needs to be kept in mind that these and other herein mentioned estimates are far from robust and more 

extensive data sets are required. 
(10) Drugs-related infections. HIV surveillance among IDUs in Europe consists of two complementary systems, HIV 

case reporting and HIV seroprevalence monitoring. Both systems are likely to be imperfect and different countries 
have varying levels of surveillance implementation and investment. HCV and HBV are monitored through 
seroprevalence surveillance and through notification system, the latter not well implemented in all countries. 

(11) EuroHIV. HIV/AIDS Surveillance in Europe. End-year report 2005. No.73. Saint-Maurice: Institut de veille 
sanitaire; 2006. http://www.eurohiv.org  

(12) Drug-related deaths data come from registers of mortality, which may miss some cases and misclassify a drug-
related death as ill-defined. The extend to which cases are coded correctly might differ from country to country. 
Information on the mortality of drug users comes from cohort studies, which, depending on the population studied, 
might be more ore less generalizable to all problem drug users in the country. 

(13) See reference (Bargagli, et al). Note that these estimations refer to several big cities. Moreover, in some of them, 
HIV prevalence among opioid injectors was very high; this could produce higher estimations than in other sites. 

(14) Most national case definitions are the same as the EMCDDA definition or very similar, although some countries 
still include cases due to psychoactive medicines or non-overdose deaths, generally as limited proportion (see the 
2006 statistical bulletin methodological note ‘Drug-related deaths summary: definitions and methodological issues’ 
and ‘DRD Standard Protocol, version 3.1’).  

(15) See Table DRD-2 (i), Table DRD-3 and Table DRD-4 in the 2007 statistical bulletin. 
(16) See Figure DRD-1 in 2007 statistical bulletin. 
(17) For methodological information about ‘Treatment Demand Indicator’ please visit 
http://www.emcdda.europa.eu/stats07/TDI/methods  

(18) http://www.emcdda.europa.eu/?nnodeid=1346 
(19) See Figure HSR-3 in the statistical bulletin. 
(20) In this analysis, the cut point for “sufficient total activity” was 3,000 MET minutes per week accumulated over 7 
days or 1,500 MET minutes of vigorous-intensity activity accumulated over 3 days or more. This represents 5×30 or 
3×20 minutes per day on top of a basal 60 min of moderate activity per day. MET (metabolic equivalent) is the unit 
used to estimate the amount of oxygen used by the body during physical activity (Ainsworth et al., 1993): 1 MET 
corresponds to the energy (oxygen) used by the body when sitting quietly. 
 
(21) Cyprus (Savva et al, 2002; Savva et al, 2005), Czech Republic (Kobzová et al, 2004), France (Rolland-Cachera et 
al, 2002), Greece (Kapantais et al, 2004), Ireland (O’Neill et al, 2007; Whelton et al, 2007), Poland (Szponar et al, 
2003), Portugal (Padez et al, 2004), Romania (”Alfred Rusescu” Institute for Mother and Child Care, 2003), Slovakia 
(National Public Health Authority, 2004; Novakova, 2006) and Spain (Aranceta-Bartrina et al, 2005; Serra Majem et 
al, 2003). 
(22) Austria (Kirchengast et al, 2004), Cyprus (Savva et al, 2002), Czech Republic (Lobstein and Frelut, 2003), Greece 
(Kapantais et al, 2004), Hungary (Antal et al, 2004), Ireland (O’Neill et al, 2007; Whelton et al, 2007), Luxembourg 
(Direction of Health, 2004), Poland (Szponar et al, 2003), Slovakia (National Public Health Authoriy, 2004; Novakova, 
2006) and Spain (Aranceta-Bartrina et al, 2005; Serra Majem et al, 2003). 
(23) Finland (prevalence of obesity available only) (Aromaa and Koskinen, 2004), Poland (Szponar et al, 2003), 
Portugal (do Carmo et al, 2006) and Spain (elderly population only (Gutiérrez-Fisac et al, 2004). 
(24) Austria (Statistics Austria, 2007), Belgium (Bayingana et al, 2006; Devriese et al, 2006), Bulgaria (Statistical 
Office of the European Communities, 2005d), Cyprus (Statistical Office of the European Communities, 2005c), Czech 
Republic (Institute of Health Information and Statistics, 2004), Denmark (Ekholm et al, 2006), Estonia (National 
Institute for Health Development, 2005), Finland (Helakorpi et al, 2007), France (l’Institut Roche de l’Obésité, 2006), 
Germany (Federal Statistical Office, 2006), Greece (Kapantais et al, 2006), Hungary (Rodler et al, 2005), Ireland 
(Kelleher et al, 2003), Italy (Gallus et al, 2006), Latvia (Pudule et al, 2005), Lithuania (Grabauskas et al, 2007), Malta 
(Asciak et al, 2003), Netherlands (Statistics Netherlands, 2007), Romania (Statistical Office of the European 
Communities, 2005a), Slovakia (Statistical Office of the European Communities, 2005b), Slovenia (Zaletel-Kragelj et 
al, 2004), Spain (Ministry of Health and Consumption and Institute of National Statistics, 2007) and Sweden (Boström, 
2007). 
(25) Those classified as toxic according to the EU legislation, Council Directive 67/548/EEC of 27 June 1967 on the 
approximation of laws, regulations and administrative provisions relating to the classification, packaging and labelling 
of dangerous substances. 
(26)  EU member states as of 2006 
(27) Method validation and quality control procedures for pesticide residues analysis in food and feed, Document No 

SANCO/2007/3131,31/10/2007. 
(28) Commission Directive 2002/63/EC of 11 July 2002 establishing Community methods for sampling for the official 

control of pesticide residues in and on products of plant and animal origin and repealing Directive 79/700/EEC (OJ 
L 187, 16.7.2002, p 30) 

(29) Directive 2003/99/EC of the European Parliament and of the Council of 17 November 2003 on the monitoring of 
zoonoses and zoonotic agents, amending Council decision 90/424/EEC and repealing Council Directive 
92/117/EEC(OJ L 325,12.12.2003 p. 31)  

(30) OJ 121, 29.7.1964, p.1977 
(31) OJ L 224, 18.8.1990, p.19 
(32) OJ 186, 30.6.1989, p.23 
(33) Decision No 2119/98/EC of the European Parliament and of the Council setting up a network for the 

epidemiological surveillance and control of communicable diseases in the Community (OJ L 268, 3.10.1998,p.1)  
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(34) In August 2006 the European Commission set targets for Member States to meet in reducing the presence of 
Salmonella in poultry, and proposed trade bans on eggs from flocks with persistently high levels of the pathogen. 
Every Member State will have to work towards reducing the number of laying hens infected with Salmonella by a 
specific minimum percentage each year, in order to ultimately achieve a reduction in Salmonella levels to 2% or 
less. Salmonella is present on average in one in 10 pigs bred for human consumption. In 2006-2007, levels for the 
full range of Salmonella types detected in pigs varied from 0% to 29% between EU Member States.   

(35) Council Directive 86/362/EEC of 24 July 1986 on the fixing of maximum levels of pesticides residues in and on 
cereals (OJ L 221, 7.8.1986, p 37). 

(36) Council Directive 86/363/EEC of 24 July 1986 on the fixing of maximum levels of pesticides residues in and on 
foodstuffs of animal origin (OJ L 221, 7.8.1986, p 43). 

(37) Council Directive 90/642/EEC of 27 November 1990 on the fixing of maximum levels of pesticides residues in and 
on certain products of plant origin, including fruit and vegetables (OJ L 350,14.12.1986, p 71). 

(38) Commission of the European Communities: Monitoring of Pesticide Residues in Products of Plant Origin in the 
European Union, Norway, Iceland and Liechtenstein, 2005. 
http://ec.europa.eu/food/fvo/specialreports/pesticides_index_en.htm  

(39) http//ec.europa.eu/food/fvo/specialreports/pesticides_index_en.htm  
(40) Commission f the European Communities:Monitoring of Pesticides Residues in Products of Plant Origin in the 

European Union, Norway,Iceland and Liechtenstein, 2005. 
http//ec.europa.eu/food/fvo/specialreports/pesticides_index_en.htm 
(41) Commission Decision 2004/478EC concerning the adoption of a general plain for food/feed crisis management. 

Official Journal of the European Union l 160/98 
(42) The EU 27 Member States plus Iceland, Lichtenstein, Norway, Switzerland and Turkey 
(43) Austria, Belgium, Denmark, Germany, Italy, Portugal, Switzerland 
(44) EUROFOUND points out that the observed country differences may reflect cultural awareness of the issue and 

willingness to report as much as variations in prevalence 
(45)  The question put to respondents was: "First, a rather personal question. People sometimes grab, touch or assault 
others for sexual reasons in a really offensive way. This can happen either at home, or elsewhere, for instance in a 
pub, street, at school, on public transport, in cinemas, on the beach, or at one's workplace. Over the past five years, 
has anyone done this to you? Please take your time to think about this." 
(46) The question was: 'Apart from the incidents just covered, have you over the past five years been personally 
attacked or threatened by someone in a way that really frightened you, either at home or elsewhere, such as in a pub, 
in the street, at school, on public transport, on the beach, or at your workplace?' 
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PART IV – PROTECTING AND PROMOTING  
PUBLIC HEALTH AND TREATING  DISEASES: 
HEALTH SYSTEMS, SERVICES AND POLICIES 

 

 
11. HEALTH SERVICES 

 
 

Acronyms 
 
CEE  Countries of central and Eastern Europe  
CPD  Continuing Professional Development  
CSG  General Social Contributions  
DRGs  Diagnosis Related Groups  
ECHP  European Community Household Panel Survey  
EMEA  European Medicines Agency  
HOPE  European Hospital and Healthcare Federation 
HPV  Human Papilloma Virus  
NICE  National Institute of Health and Clinical Excellence  
OEOs Organ Exchange Organizations  
PET  Positron Emission Tomography  
PHI  Private health insurance  
SHARE  Survey of Health, Ageing and Retirement in Europe 
 

 
11.1. Factors determining the performance of health 

services 
 
 
 

11.1.1. Introduction 
 
Health systems contribute to the health status of European citizens in many ways. Life 
expectancy, disease prevention and treatment, and quality of life of citizens are influenced to a 
differing extent by the existence and performance of a country’s health system. Health 
systems are composed of all actors, institutions and resources meant to improve the health of 
citizens – both at an individual and population basis. Even if difficult to quantify or measure, 
the explicit goal is to improve the population’s health, although there also other important 
goals, such as the responsiveness of the system towards the expectations of a population or 
the fair distribution of the financial burden to operate the systems.  
 
Although all actions of a health system are meant to increase the population’s health, it is to 
be kept in mind that the contribution of health systems to the health status of the targeted 
population is partial. Important measures of population health such as life expectancy and 
morbidity are largely affected by broader determinants such as social and educational policies, 
socio-economic and living conditions, inequalities, nutrition and other lifestyle factors. 
Moreover, some estimates suggest that health care might account for less than 20 percent of 
health improvement observed in the past century (Bunker et al, 1994). At the same time, 
particularly since the 1990s, advances in health care and medicines in particular, have 
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witnessed an increasing attention paid to the positive role a well-performing health system can 
play in contributing to individuals’ and population health.  
 
To this end, the World Health Organization, in its 2000 World Health Report, developed a 
conceptualization of health system functions into four dimensions: generating resources; 
financing; providing services; and stewardship. The objectives of health systems can be 
further delineated into instrumental and final (outcome) goals. For the former these include: 
affordability, equity, accessibility, sustainability and quality; whilst the latter encompass health 
status, fair financing, and responsiveness. While the report’s subsequent international ranking 
of countries’ health systems has drawn criticism, mainly on methodological grounds, the 
framework itself remains a useful tool for conceptualizing the role and organizational 
management underpinnings of a health system. 
 
The aim of this chapter, therefore, is to familiarize the reader with the main features, 
structures and functions of health systems (in Europe). Given the variance in health status and 
different disease incidence between countries as highlighted in other chapters, and the fact 
that each country’s health system influences these indicators to various degrees, an 
examination of the different elements which characterize the health systems is therefore 
important. This chapter thus provides an overview of health care systems in Europe, with a 
focus on recent trends and key features. More specifically, it outlines the performance, 
provision, resources and financing of health systems in the European Union.  
  
Primarily a descriptive chapter, the discussion begins with a section on health systems 
performance with emphasis on access to care, quality of care and responsiveness to patients 
and on technical efficiency, including provider payment methods. It then moves to a discussion 
of the trends in the provision of care, beginning with personal care and then public health and 
prevention. While long-term care, community and home care represent important services in 
European health and social care systems, these fall outside the scope of this chapter. The 
supply of resources and training of personnel are then discussed, including health care 
facilities, providers, and pharmaceuticals. The last part examines the financing of health care, 
including trends in expenditure, sources of financing, progressiveness of funding and benefit 
packages. It is important to highlight at the outset that while this chapter adopts a European 
comparative perspective, there are considerable difficulties and limitations associated with 
making such comparisons. For instance, definitions and measurement of key health care terms 
and data inevitably vary across countries, due to cultural, technical, political and social factors. 
Cross-country comparisons should, therefore, always be interpreted with caution. 
 
As all European health systems face their own challenges and must serve the requirements of 
their own populations, it befalls national policy-makers to select the tools and mechanisms 
suitable to their own context based on well-informed comparative research. The challenge is 
then to develop health care policies to improve the health status of the local population and to 
do so based on an appropriate mix of relevant measures. As it is only through a solid grasp of 
the different elements and functions of a health system and an understanding of their relative 
effectiveness across countries that such a challenge can be pursued, the purpose of this 
chapter is to provide a solid starting-point.  
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11.1.2. Data sources 
 
This chapter draws on a number of international and national data sources, and makes use of 
published academic literature. Eurostat data and the European Health for all data (2007) forms 
the basis for the majority of the comparative figures on health expenditure, health care 
resources – both physical and human resources – and health care utilization. Trends are 
mostly reported for the period 1990 to 2005 to ensure a high level of reliability, though 
definitional differences do exist across countries and the comparative figures should be 
interpreted with caution.  
 
To supplement the HFA database where necessary, the chapter draws on the OECD health 
database (2007) for the partner countries included. Although this does not cover the entire 
European region, there have been some important cross-country comparative projects in areas 
such as sources of financing, waiting times, provider payment methods, and health care 
quality measurement. Where possible, the information provided by OECD sources is 
supplemented with national data on those countries not covered(1).  
 
In addition to the above international data sources, the chapter also makes use of European 
survey data and existing evidence in the literature. The European Community Household Panel 
Survey (ECHP) and the Survey of Health, Ageing and Retirement in Europe (SHARE) form the 
basis of the cross-country research on equity in health care use. The First European Quality of 
Life Survey (2004), coordinated by the European Foundation for the Improvement of Living 
and Working Conditions, is referenced in relation to public satisfaction with health. Levels of 
satisfaction are also elicited in the European Social Survey (2002, 2004, 2006). In addition, a 
Eurobarometer survey conducted by the European Commission in 2006 is available on public 
perception of medical errors as well as an earlier Eurobarometer survey of EU Member States 
prior to 2004 on satisfaction and experiences with health care. Finally, the chapter draws on 
published reports from national and international organizations, and papers published in peer-
reviewed journals.  
 
 
 

 

11.1.3. The Performance of Health Systems  
 
The impact of health care (or a health system) on the population’s health has been a topic of 
much research and attention since Thomas McKeown’s work in the 1970s (McKeown, 1979). 
And while McKeown’s argument that, rather than health care, it was in fact wider ranging 
social policies (e.g. education leading to cleaner water and a better understanding of nutrition) 
that were responsible for allowing individuals to live longer, healthier lives, this was a finding 
conditioned by the reality of the day; the reality has since changed as the scope of health care 
and range of interventions and pharmaceuticals is much greater today. As a result, the concept 
of avoidable mortality i.e. mortality which could have been prevented through access to 
adequate if not high quality health care, began finding currency in the 1980s and 1990s, 
spreading from initial ‘specific health event’ studies in the United States to more 
comprehensive assessments also in Europe (e.g. Rutstein et al, 1976; Mackenbach et al, 1990; 
Holland et al, 1994; Westerling, 1996). These studies provided evidence that (access to) 
health care had a positive impact on the population’s health – often by decreasing infant 
mortality rates – but it is to be acknowledged that measurement remains difficult. In assessing 
the contribution to health outcomes, disaggregating access to effective treatment from broader 
lifestyle changes is an especial challenge. We need therefore to be cautious in drawing 
conclusions from measures of health system performance that are based, at least in part, on 
broad population health indicators.  
 
Nevertheless, the concept of avoidable or amenable mortality was then revisited by Nolte and 
McKee (2005), who aksed themselves whether this concept might be used as an indicator for 
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health system performance measurement. Their findings and review of the literature 
demonstrate the link between access to health care and improved population health during the 
’80s and ‘90s, primarily because of declining infant mortality rates and improved numbers of 
life years for the middle-aged and elderly, especially for what concerns women. Nolte and 
McKee call for more detailed studies on the causes of death where there is a link to health 
system performance. This has brought to a growing consensus towards the concept that high-
performing health systems can help in achieving better population health outcomes; a 
consensus supported and in part driven by the WHO’s health systems framework.  
 
In view of the above, health care system performance is a high priority on international and 
national policy agendas. Constantly increasing costs to fund desired activities on the one hand, 
and a deficiency of knowledge about the effectiveness of invested resources on the other hand, 
has created an increasing demand for more information on the performance of health systems 
as a basis for a continuous improvement cycle. Therefore, it is necessary to perfom an 
examination of the functions of health systems so as to understand how their improved 
performance can help tackle population health needs. 
 
First of all, one should bear in mind that health systems can be grouped in many ways: by 
level of (de)centralization; by extent of government regulation or market orientation; and by 
outcomes in terms of health attainment. One framework used to categorize health systems 
across countries is through a combination of financing and organization characteristics. Thus, 
four broad types of health systems can be identified in Europe, varying in terms of revenue 
collection, pooling mechanisms and purchasing (Smith, 2004): 
1) ‘unreformed’ social health insurance e.g. France, Austria, Greece, Slovenia;  
2) social health insurance with competitive sickness funds e.g. Germany and the Netherlands;  
3) devolved tax funded systems e.g. Sweden and Spain;  
4) centralized tax funded systems e.g. UK and Italy.  
This delineation provides a useful starting point for a comparative analysis, although as shown 
throughout this chapter, there are important differences between each system, even within the 
same broad category. 
 
Recent health care trends in the European Union’s (EU) new Member States and Candidate 
Countries of central and Eastern Europe (CEE) paint a distinct picture. In a time of rapid 
political and economic transition, first following the fall of the Berlin Wall at the end of the ’80s, 
and more recently precipitated by the process of EU accession, many have experienced a 
fundamental reform of their governing and structural institutions as well as a shift from 
centralized to market-based mechanisms. Broadly, there was a move away from the 
centralized integrated Semashko model of health care to a more decentralized and contracted 
model of social health insurance (Bismarck model)(2). This shift, pursued with varying degrees 
of success and ease among the countries, had numerous goals: increase the responsibility of 
individuals for their own health and costs of health care; improve efficiency by holding 
providers more accountable for the use of resources; and shift the responsibility of health 
services away from central government authorities (Preker et al, 2002). 
 
While the past decade saw continuous efforts for improving efficiency in central and Eastern 
Europe involving, among other things, a reduced role of the government, in Western Europe 
the most recent era of health reform can be characterized by an increased attention on 
effectiveness through improved quality; in many cases through an increased role of 
government, either directly or through arms-length bodies. These efforts to ensure and 
improve quality of care are currently present alongside persistent concerns towards efficiency 
and cost containment (OECD 2007). Indeed, continuous pressure on health systems worldwide 
stem from the conflicts between the efficiency and cost-containment goals and equity 
objectives, in terms of both funding and access; these conflicts become more complicated as 
the cost of health care continues to rise (Cutler, 2002). Many countries have implemented 
numerous regulatory mechanisms to facilitate improvements in the quality of care and the 
achievement of quality standards. The focus on patient rights and patient safety has been 
integral in these reforms, with the introduction of clinical guidelines and linking payments to 
performance and quality all part of the new reform agenda.  
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Although not the focus of this chapter, within this context of increasing cost pressure on 
European health systems, the role of the individual or patient is another factor requiring 
consideration. Are patients to be seen as passive recipients (or consumers) of care provided 
via the health system, or are they more an active demand-side player, in turn putting further 
demands on health system sustainability? The answer is a combination of both, the balance in 
different countries depending on many factors from culture, to ability to pay or nature of the 
health system itself. The role of society and the contribution of the medical profession itself – 
the so-called medicalization of society as first developed by Illich (1975) – are also issues to be 
considered, but which again fall outside this chapter. Nevertheless, the increased involvement 
of individuals in their own medicine, and the pros and cons associated to the more recent trend 
towards patient-centered medicine (Tomes, 2007), is another element to be borne in mind 
when discussing the characteristics, performance and responsiveness of health systems. 
 
 
11.1.3.1. Cost pressures and performance measurement 
 
Since the 1970s, spending on health care has grown more quickly than national income due to 
the limited constraints on spending and growing technical sophistication of medical practice. 
On average, public expenditure on healthcare per capita increased by almost 100% between 
1990 and 2004, although there is considerable diversity between countries. While Eastern 
European countries spend less than US$1000 per capita on healthcare, the majority of other 
European countries spent between US$1,000 and US$2,500 per capita in 2004 (table 11.1). 
Luxembourg spends almost twice as much as any other EU27 country per capita at US$4,603. 
 
Table 11.1. Private and Public expenditure ($US 2004) on healthcare per capita (1990-2004) 
 
As a response, there was a gradual shift in the 1980s away from ensuring the generosity and 
equality of coverage to cost containment and increasing efficiency, in large part by introducing 
tighter regulatory mechanisms (Mossialos and Le Grand, 1999; Cutler, 2002) (Docteur and 
Oxley 2003). For instance, in the hospital sector, countries that relied on global budgets 
restricted the budgetary limits to contain costs and in many cases introduced activity-based 
payments to increase productivity (e.g. in Italy). For physicians, depending on the policy 
objectives in different countries, some measures to contain costs and improve efficiency 
consisted of tightening the fee schedules and introducing prescription drug budgets (e.g. in 
Germany). 
 
Despite some success in putting downward pressure on increasing health expenditures, these 
cost-containment policies and the rationed model became less popular. In some countries, 
these reforms were associated to: increased difficulties in accessing care, such as long waiting 
lists; a lack of incentives to increase efficiency; and only short-term cost savings (Cutler, 
2002). Health reform in the 1990s thus focused more on introducing incentives that were 
expected to improve efficiency largely by: a) increasing cost sharing; b) introducing 
competition between insurance funds in systems with social insurance; c) separating 
purchasing from provision; and d) reforming payment mechanisms.  
 
In order to measure the health system’s contribution to socially desirable goals in general, and 
to the health status of citizens in particular, estimating the efficiency with which the resources 
are used to attain wanted outcomes – and, ultimately, to support continuous health system 
improvement efforts – is a key element for assessing the performance of health systems. The 
concern with measuring the performance of health systems dates back to the 1800s when 
Florence Nightingale initiated the practice of comparing hospital outcomes data in order to 
better understand and improve performance. Only in the last decade or so has the vision of 
making use of large-scale data sources to measure and improve health system performance 
been realized. Performance data serve broadly two purposes: identify the works to achieve the 
health system objectives and identify specific areas of competence (Smith, 2002). 
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Since the publication of the World Health Report by the WHO in 2000, which yielded a ranking 
of health systems in 191 countries, most governments have been concerned with the 
measurement of their own system’s performance and comparing strengths and weaknesses 
with other countries. One of the major criticisms of any approach to measure performance 
based on aggregate data is that they provide little or no indication of what needs to be done to 
improve the system when faced with evidence of sub-optimal performance. It is vital that more 
detailed analyses of the elements of health care systems are conducted in order to disentangle 
the specific issues that require attention; some recent OECD projects on performance 
measurement show some promise in this regard (e.g. the OECD Health Project 2004, and 
Smith 2002).  
 
The World Health Report does, however, provide a useful starting point for measuring health 
system performance. It outlines three fundamental dimensions of performance: health 
attainment as measured by healthy (or disability-free) life expectancy, responsiveness to the 
needs of the population, and fairness of financing. The report further delineates four functions 
through which countries can achieve these goals: service provision, resource generation, 
financing and stewardship. One of the major contributions of this report was the development 
of an instrument to assess the responsiveness of health systems to the population’s needs 
based on seven dimensions: autonomy, confidentiality, dignity, prompt attention, quality of 
basic amenities, access to social support networks during care and choice of providers. While 
conceptually this is clearly important to consider when evaluating a country’s health system, 
these indicators are incredibly difficult to measure and even more difficult to compare across 
countries.  
 
Other macro-level analyses of performance have been conducted, relying heavily on health 
status indicators to measure performance (Retzlaff-Roberts et al, 2004; Social and Cultural 
Planning Office of the Netherlands, 2004; The Conference Board of Canada, 2004). These, 
among others, have sought to develop a single indicator of performance. However, it is highly 
unlikely that a single estimate could possibly capture the multitude of costs and benefits of the 
health system. Furthermore, a composite indicator compounds the inaccuracy of its component 
measures (Naylor et al, 2002). While rankings may be popular among policy makers, those 
based on a single measure may be misleading and uninformative, whereas those based on 
disaggregated indicators such as infant mortality, waiting lists or other specific measures, are 
likely to be more easily related to policies or practices (Navarro, 2000).  
 
The increasing attention paid to measuring and reporting performance data results from 
multiple influences. On the supply side, the massive advances in information technology have 
greatly enhanced the feasibility and reduced the price of collecting and processing data. On the 
demand side, a growing popular and political scepticism of health professions and institutions 
has emerged. This calls for greater independent audit and accountability. Alongside the 
increased potential for deploying performance measurement tools in modern health systems, 
and the large number of experiments underway, there are still many unsolved debates on how 
to measure and use performance data in the best possible way. Moreover, many systems of 
performance assessment, some noted above, have been developed in a piecemeal and 
opportunistic fashion. As effective performance assessment relies on a more pragmatic 
approach that depends on the health system being assessed, the availability and reliability of 
data, and the intended use of the performance indicators, more research is needed to better 
understand how to measure performance and how to integrate performance data into the 
regulation and governance of health care. The remainder of this section identifies some of the 
key areas to address in performance measurement based on the objectives of the health 
system; these include: access to care, quality and appropriateness of care, technical efficiency 
and the patient’s experience.  
 
 
11.1.3.2. Access to healthcare 
 
European governments are concerned with pursuing the efficient and equitable delivery of high 
quality health services to their populations. Indeed, equitable access to health care, or access 
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based on need and not willingness or ability to pay, is an often stated goal of publicly-funded 
health systems. It is, therefore, important to consider not just health system efficiency, but 
also the distribution of financial burden across income groups and the distribution of health 
care use and accessibility i.e. to what extent are there variations in the accessibility or 
utilization of health services by factors unrelated to need, such as income, region, and socio-
economic status? The precondition of access to care is coverage by health insurance. 
Universal, or near universal, coverage of the population by the statutory for a comprehensive 
basket of health services has been achieved in all European countries. However, even when 
near universal coverage is achieved, there still may be barriers to access that deter or prevent 
individuals from seeking care (Gulliford et al 2002).  
 
Access to care is also contingent upon financial factors, such as the degree of cost sharing in 
the system. In much of Europe, many health care services are free at the point of use, and in 
those countries that do rely on cost sharing arrangements, extensive protection mechanisms 
are in place to reduce or remove the financial burden from those not, or less, able to pay 
(Mossialos and Thomson 2003) (see Section 11.6 on Financing health care). Organizational 
factors such as waiting times, and geographical factors including the distribution of services 
and individuals’ mobility also have an impact on accessibility. A recent cross-national OECD 
project on waiting times identifies European countries with significant waiting times problems 
as: Denmark, Finland, Ireland, Italy, the Netherlands, Norway, Spain, Sweden and the United 
Kingdom (UK); and those without as: Austria, Belgium, France, Germany, Luxembourg and 
Switzerland (Siciliani and Hurst, 2004). While waiting times represent a significant barrier to 
access, in particular for elective and specialised procedures, there is little evidence on 
differential experiences of waiting times across population groups, e.g. socio-economic groups. 
However, there is evidence to suggest that the availability of a private alternative to the public 
system may allow higher income groups with private insurance to access certain services more 
quickly than those without this additional coverage (Mossialos and Thomson 2004; Colombo 
and Tapay 2004). 
 
It is important also to recognize the role of personal factors that influence an individual’s 
propensity to seek health care (Gulliford et al 2002). Educational attainment, awareness of 
available services, knowledge of and ability to articulate one’s symptoms as well as cultural 
influences may facilitate or hinder access to care. Knowledge limitations can affect some 
population groups where eligibility to receive health care requires participation in an 
administrative procedure or some other form of conditionality. In Austria for example, 
unemployed people may be unaware that coverage by the public system relates directly to 
their appearance at a job centre, and that failure to appear will lead also to a failure to be 
eligible to receive care. This type of problems appear limited to health systems funded mainly 
by social health insurance, and in particular to those where entitlement may be automatic but 
eligibility depends upon fulfilling certain administrative requirements. 
 
Studies measuring equity in the use of health services tend to show a disproportionate 
distribution of utilization favouring certain population groups, such as higher income earners, 
which is indicative of inequity and barriers to access for some vulnerable groups. More 
specifically, the levels of inequality in utilization after standardizing for need differences has 
been compared across countries, and reveals that inequity exists even among countries with 
universal coverage and largely publicly funded health system. Specifically, while there is little 
evidence of inequity in GP visits in most countries, or the distribution of GP visits is pro-poor, 
there is evidence of significant pro-rich inequity in the use of specialist care in most countries 
(van Doorslaer et al, 2004). Based on the European Community Household Panel survey, the 
only countries with pro-rich inequity in primary care are Finland and Portugal, with many 
countries showing pro-poor inequity: Spain, Greece, Austria, Germany, the Netherlands for the 
probability of a GP visit, and many more when considering total number of GP visits in a year. 
For specialist services, however, most countries show pro-rich inequity, with the highest levels 
of inequity favouring the wealthy population groups again in Portugal and Finland, but also in 
Ireland, Italy, Spain, Norway and Denmark (for number of visits) (van Doorslaer et al, 2004). 
Portugal also appears to have the highest level of pro-rich inequity in the probability of hospital 
inpatient care among the ten European countries investigated (with little evidence of inequity 
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in the other countries) (Masseria et al 2004). A recent study of inequity among the over-50 
population included in the Survey of Health, Ageing and Retirement in Europe (SHARE) 
supports the above findings, showing the likelihood of a physician visit disproportionately in 
favour of higher income and wealthier individuals in about half of the 11 European countries 
included in the survey, with a consistent pro-rich inequity found in dental care (Allin et al 
2008).  
 
Another important issue to be noticed relates to assumptions stating that that health status is 
an adequate measure of health care need or that health care utilization can approximate 
access. Indeed, measuring need for health care has been much-debated in particular because 
it does not consider the capacity of an individual to benefit from health care (Culyer and 
Wagstaff, 1993). Although health status as an indicator of need is the most commonly used 
indicator -,mainly because it can be measured through surveys - also the different principles of 
equity are the subject of debates (Oliver and Mossialos, 2004). Equal access (for equal need) 
may not necessarily mean the same thing as equal treatment or utilization (Mooney et al, 
1991; Culyer et al, 1992; Mooney et al, 1992) (Goddard and Smith 2001). These two concepts 
of equity are arguably of less importance than the goal of equal health outcomes. Though 
there is evidence of inequity in access and utilization of health care, the persistent, and 
perhaps widening, health inequalities are also evident. Ensuring equal access to health care 
may arguably be one means to reduce health inequalities. Many countries have introduced 
programmes to improve access with this aim, though it is likely that interventions that extend 
beyond the provision of health care services are more effective (Mackenbach and Bakker 
2002). See also Section 11.4.2 Public Health Services).  
 
 
11.1.3.3. Quality in health care  
 
After a period of cost containment and efforts to improve efficiency, the recent years have 
seen governments increasingly focusing attention on effectiveness in the form of quality of 
care. For instance, evidence from the US provides some indication of how quality can be 
measured, identifies significant variations in quality and shows that improving quality is very 
difficult (and that efforts have generally been unsuccessful) (Brook et al, 2000). Moreover, due 
to differences in the way quality is measured and defined, there is little evidence available 
comparing quality of care across countries. Quality encompasses a multitude of dimensions, 
including effectiveness, access, responsiveness, patient-centeredness, technical competence, 
equity, appropriateness, availability, respect, timeliness, patient/care experience, 
choice/availability of information, continuity and prevention/early detection. Also integral in 
quality of care is patient safety, which is discussed here below. The lack of a common 
systematic framework, or even consensus, on how to define quality of care, is largely due to 
the wide diversity in the language used to describe the concept (Blumenthal, 1996; Brook et 
al, 1996; Evans et al, 2001; Shaw and Kalo, 2002). However, a recent OECD working paper 
sets out a proposal for such a framework (Kelley and Hurst 2006).  
 
Nevertheless, since the mid-1960s the quality of healthcare has been measured in terms of 
three primary components: structures of care, processes of care and outcomes of care 
(Donabedian, 1980). Structure refers to a health care provider’s or facility’s capacity to provide 
high quality care. Structural variables encompass the level, mix, education and training of 
staff, and the characteristics of the facilities in relation to the characteristics of patients or 
residents, such as demographics, payer mix and case mix. It also includes issues such as the 
safety and appropriateness of the environment and the availability of updated health 
technologies. Process measures the services actually provided or administered. Deficiencies in 
processes of care can be described as overuse or underuse of care, or poor technical 
performance. Outcomes represent changes in health status due to provided or not provided 
care. In quality assessment, two types of outcomes are generally measured: subjective/self-
assessed and objective/clinical outcomes. 
 
Moreover, distinctions can be made between organizational quality assessment models and 
clinical quality assessment schemes (Øvretveit, 2001). The former are directed at evaluating 
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the organization of care and cover instruments such as accreditation, certification and external 
and self-assessment schemes, whereas the latter include approaches such as peer 
review/visitation, clinical audit, quality circles and medical specialty. 
 
Quality indicators are necessary to guide clinical quality assessment although, because of 
difficulties in developing appropriate indicators, few countries make use of them. For example, 
in Sweden, voluntary quality registers were developed for health professionals in order to 
disseminate good medical practice, provide comparative performance data and encourage 
continuous quality improvements (Rehnqvist, 2002 as cited in Smith, 2004). Registers are 
based on clinical specialties - e.g. cataracts surgery - and managed by teams in university 
hospitals. Despite being voluntary, a large proportion of physicians (about 70%) participate.  
 

Publicizing quality  

 
Some countries have gone further, developing quality indicators and reporting them to the 
public. Performance data released to the public arguably serves to: increase public 
accountability of healthcare organizations, professionals and managers; maintain standards 
and improve quality (Marshall et al, 2003). There are several assumptions underlying this 
argument that may or may not be met in practice:  
Patients make rational choices 
Information asymmetry between purchasers/providers/patients is minimal or, at least, not 
highly influential 
Purchasers contract on quality (including safety) not just price 
Providers respond to a reduction in patients by improving quality instead of cream-skimming  
There is a direct relationship between strategies of care and outcomes 
 
Evidence that reporting performance to the public improves quality is mixed. In some countries 
patients do not routinely use performance data to choose providers (e.g. Denmark and some 
states in the US), while early evidence from the US, Denmark and New Zealand suggests 
providers respond to publicly reported performance data. Recent evidence from the US shows 
that some purchasers are using information on performance to incentivize providers when 
negotiating contracts (Goldfarb et al, 2003; Epstein et al, 2004; Mainz et al, 2004). 
Observational evidence from the US shows that those states with public reporting systems 
have experienced a faster decline in cardiac mortality compared to the states without public 
reporting systems. The evaluation of the Danish indicator project established in 2000 showed 
that the publication of performance data is professionally accepted when coupled to audit 
comments; it can enhance improvement activities; has clear effects on priority setting; yet 
lacks of impact on patient empowerment (Mainz and Bartels, 2006).  
 

International efforts 

 
In 2001 the OECD launched the Health Care Quality Indicator Project to track quality of 
healthcare across countries. The long-term objective is to develop a set of healthcare quality 
indicators that can be reliably reported across countries using comparable data. A set of 
comparable data across 23 countries was developed, and consensus recommendations of an 
international expert group provided indicators for five priority areas, including: cardiac care, 
diabetes, mental health, patient safety and primary care/prevention. Indicators included in the 
initial OECD were selected on the basis of scientific validity and reliability in addition to three 
general criteria: impact on health, policy importance and susceptibility to influence by the 
health system (Mattke, Kelley et al, 2006). Among the indicators there were breast cancer 
survival, mammography and cervical cancer screening, waiting time for femur fracture surgery 
and asthma mortality rate.  
 
Looking at breast cancer and cervical cancer screening, data are so far available for 18 of 23 
European countries in the OECD. For these countries, it appears that high rates of 
mammography (greater than 80% of women aged 50-69 screened) can be found in Finland, 
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Sweden, the Netherlands and Norway, with lowest levels in Czech Republic, Hungary, Italy, 
and Switzerland (50% or less). For cervical cancer screening, rates are lower than for 
mammography, with higher levels (greater than 70% of women aged 20-69 screened) seen in 
France, Iceland, Ireland, Norway, Poland and Sweden, and with lower rates (less than 50%) in 
the Czech Republic, Denmark, Hungary and Italy. Clear improvements can be made in all 
countries to increase the rate of screening among the target populations (Mattke, Kelley et al, 
2006).  
 
In addition, the International Organization of Standardization – a network of national 
standards institutes - publishes guidelines on numerous medical-related procedures ranging 
from medical equipment, sterilization and disinfectants, to more general guidelines for process 
improvements in health facilities. At European level, the European Foundation for Quality 
Management provides training and guidance for numerous quality improvement initiatives 
covering all sectors.  
 

Appropriateness of care 

 
Appropriateness of care is a dimension of quality that refers to the extent to which the 
treatment corresponds to the needs of the patient. Strategies to ensure appropriateness of 
care relate to clinical quality assessment schemes such as clinical practice guidelines, quality 
indicators and information systems, patient surveys, clinical governance and audit processes.  
 
Clinical practice guidelines are specific criteria for how and when particular tests and 
treatments should be used for specific diseases and conditions based on the best available 
evidence. They may reduce disparities in treatment across physicians as well as control 
spending (Walley and Mossialos, 2004). While it is difficult to monitor and enforce these 
guidelines, financial incentives (or disincentives) coupled with educational efforts may improve 
compliance. Many European countries are developing guidelines and sharing information, as in 
the EU funded AGREE project (Burgers et al, 2004). While some countries already have 
systems in place - e.g. the Czech Republic, Finland, France, Spain, the Netherlands and the UK 
- others are beginning to introduce guidelines e.g. Austria, Belgium, Cyprus, Estonia, Latvia, 
and Poland.  
 
The effectiveness of clinical guidelines on the quality of care is uncertain (Gundersen, 2000). 
While some studies demonstrate minimal effect on physician prescribing behaviour (Hetlevik et 
al, 2000), others suggest that well-designed and consistently implemented guidelines can help 
to deliver “best practice” (Garfield and Garfield, 2000; Richman and Lancaster, 2000; Perleth 
et al, 2001). While most guidelines seek to improve the quality of care, others are designed 
with the explicit objective of cost-containment and are unlikely to be acceptable because of 
ethical and legal implications (Carter et al, 1995; Cheah, 1998). Also, if clinical guidelines are 
not legislated, as in Finland, they may not be as successful in improving quality of care. In 
France, there has been poor compliance with prescribing guidelines for many reasons: the 
volume of guidelines, lack of information systems and limited capacity for monitoring, together 
with the physicians concern that following the guidelines could negatively affect the quality of 
care being delivered (Durieux et al, 2000).  
 
Regulating prescribing patterns is another method used to ensure a suitable level of 
appropriateness of care. Prescribing patterns differ significantly across countries. For instance, 
only 62.9% of consultations result in prescriptions in the Netherlands, compared to 94.5% in 
Italy. Various approaches have been made to monitor prescribing quality, such as the use of a 
Medical Appropriateness Index which assesses prescribing suitability (Mossialos et al, 2004). In 
the UK, prescribing data are used to provide doctors with reliable and regular information on 
their current prescribing in an attempt to encourage more effective and economical 
prescribing. 
 
Pharmacies play a role in ensuring appropriateness of pharmaceutical care. Hospital 
pharmacies’ functions have radically changed since the 1970s and now must support the safe, 
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effective and economic use of medicines in hospitals in accordance with government rules and 
budgetary requirements. Hospital pharmacies increasingly provide products to meet the 
individual patient’s need, thus require an increased collaboration between hospital 
pharmacists, prescribers, nurses, dieticians, biochemists and laboratory scientist. Medical 
information and clinical pharmacy services are needed in the hospital to service outpatient 
care. The role of hospital pharmacists has also expanded to include working as clinical 
pharmacists at ward level, along with their traditional responsibilities of drug preparation and 
verification. In addition, specialized databases and medicine information services based in 
hospitals have been developed to facilitate drug treatment decision-making by clinicians 
(Taggiasco et al, 1992).  
 

Provider payment methods and quality of care 

 
Direct financial incentives to improve quality of service provision are used in many countries. 
Quality specifications in a payment contract can be structure, process or outcome oriented, 
thereby differing in what they measure, but all enacted to meet the goal of quality provision. 
One of the most ambitious initiatives to promote quality in general practice was the 2004 GP 
contract in the UK. The contract rewards GPs financially for meeting 146 indicators drawn from 
four domains (and a fifth bonus indicator on 'access'). The four domains are: clinical standards 
(covering major disease categories), organizational standards (related to information), patient 
experiences and additional services. Each indicator is weighed, contributing to an overall 
maximum quality score for each practice of 1,050 points, with scores of individual practices 
made publicly available. 
 
Structurally-oriented specifications refer to quality measurement mechanisms such as data 
collection systems or internal quality management mechanisms (Shaw, 2003). In Germany, 
health insurance funds impose data and documentation collection efforts on German hospitals 
to monitor performance on specific diseases and interventions. In the UK, the GP contract 
includes patient documentation requirements. Quality indicators related to process seek to 
monitor patient outcomes through specific protocols and guidelines. These may be vaccination 
rates or specific disease treatments (as for coronary heart disease in the UK GP contract). 
Process-related indicators may also refer to a specified volume of services. Similarly, outcomes 
targets make use of guidelines, although they are based on results of treatment as opposed to 
the treatment levels themselves. Examples of outcome target include the setting of patient 
blood pressure and cholesterol targets in the UK GP contract, while a French hospital contract 
set that within two years the rate of nosocomial infections should be reduced by 30%. Linking 
sanctions or financial incentives to outcomes is highly complex. For example, adjustment for 
case mix is needed to identify highly complex patients who may be skewing health outcome 
data (Mossialos et al, 2007).  
 
There are a number of concerns with the design and impact of pay-for-performance schemes. 
For example, it is unclear whether financial incentives are sufficient to motivate and support 
the necessary structural investment and behavioural change, and if they will raise quality only 
in those already performing well. Further challenges include the cost of acquiring information 
technology, a multiplicity of programmes and guidelines and the difficulty of data collection. 
Perhaps as a result of these difficulties there has been little evidence to support the 
effectiveness of paying for quality in healthcare (Rosenthal and Frank, 2006). However, these 
programmes have the potential to increase the physician’s use of evidence-based clinical 
guidelines, administrative and clinical best practices, information systems and access to 
appropriate and timely care (American Academy of Family Physicians, 2006). Finally, as paying 
for quality will entail additional administrative costs to the system, these programmes should 
be judged based on some notion of value or cost-effectiveness relative to alternative 
interventions for improving healthcare quality (Rosenthal et al, 2004; Campbell, Reves et al, 
2007). 
  
There is inconclusive evidence on the link between targeted financial incentives and the 
behaviour of individual doctors, particularly in relation to quality improvements. Methodological 
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problems persist with attributing complex behavioural changes to particular interventions and 
with assessing the spillover effects of interventions onto behaviours other than those 
incentivized (Marshall and Harrison 2005). Other challenges with assessing the effects of 
financial incentives on physician behaviour include observations that beyond the economic 
rewards of financial incentives, doctors are motivated by other goals e.g. improving chronic 
disease management (Spooner et al, 2001), and may have a targeted income beyond which 
they are no longer motivated by financial incentives i.e. no linear relationship between 
incentives and impact (Rizzo and Blumenthal, 1996). Despite these challenges, there are some 
important lessons regarding financial incentives that can be taken from the above studies: 
they are more effective if they are owned by their target audience and aligned to professional 
values; they should be focused more on technical aspects and less on indeterminate aspects of 
professional practice; moreover, professional motivation is more likely to be damaged by 
overly bureaucratic schemes (Mossialos et al 2007). Thus, it would be inappropriate to link 
financial rewards to complex diagnostic processes or to the psychosocial aspects of care 
provision. 
 
Patient and public experiences  

 
Public and patient surveys shed light on the level of responsiveness within the health system, 
and overall levels of satisfaction. Moreover, public opinion surveys such as the Eurobarometer 
surveys coordinated by the European Commission are useful for comparing differences in 
opinions across countries and time. They do, however, suffer from limitations relating to 
difficulties in generalizing results to the population (due to survey design), and potential bias 
arising from socio-cultural factors that may influence reporting styles. Results from these 
surveys are also inherently subjective, while cross-country differences may reflect, among 
other things, differences in expectations, economic climate, or political dissatisfaction.  
 
While one survey on perceived quality of health and social care suggests that there is some 
variability across the EU (Anderson, 2004), assessments can be divided broadly into the EU15 
countries having higher scores than the new Member States of 2004, with the highest levels 
reported in Austria. There are, however, some exceptions. Several EU15 countries, notably 
Portugal and Greece, but also Italy and Ireland, are below the mean score for all countries, 
while the ratings of people from Malta and Cyprus put their countries among the top half for 
health and social services. The highest ratings of perceived quality of health and also social 
services can be seen in Austria. It is difficult to glean any conclusions based on this survey 
data because of difficulties in comparing such subjective indicators of quality; indeed many 
argue that within the European region, cultural differences may be driving a large part of the 
variation.  
 
Table 11.2. Perceived quality of public services 
 

Patient safety 

 
Patient safety is increasingly recognized as integral to ensuring overall quality, and is only 
slowly being prioritized in Europe where few countries have formal systems in place. In the UK, 
the National Patient Safety Agency was established in 2001 to improve patient safety by 
reducing the risk of harm through medical errors via the promotion of a culture of learning 
from adverse events. This followed a Department of Health report, An Organization with a 
Memory, highlighting the human and financial costs of medical errors. The Agency operates an 
annual national system of reporting adverse events. Data are held anonymously and 
disseminated across the country to look retrospectively at incidents in order to determine what 
happened, how and why. The Agency also offers resources such as learning tools for NHS staff 
to help raise awareness on patient safety issues. Denmark is another country with a formal 
system for ensuring patient safety.  
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Patient safety can be improved through various efforts. Education is one way - through formal 
pre-and postgraduate training - and in experiential learning including continuing professional 
development (CPD). Modern professional training courses in patient safety should demonstrate 
a culture of safety, one which: acknowledges and learns from mistakes; encourages all to 
improve quality and safety; and is supportive of all personnel to protect patient safety, 
regardless of the rank (Howe, 2006). Rules and regulations can also be used, for example 
through evidence based practice (EBP) (see also “Appropriateness of care” above). Some 
countries, for instance the UK through the National Institute of Health and Clinical Excellence 
(NICE), are increasingly incorporating EBP into their guidelines. At international level, the 
World Alliance for Patient Safety was formed in 2002 and passed a resolution urging the World 
Health Organization to develop global clinical norms and standards. Nevertheless, it is 
important to highlight that even when guidelines or protocols are available, healthcare 
professionals have been shown to deviate from them. It is therefore crucial that rules designed 
to influence behaviour must be understood and accepted by those expected to use them 
(Claridge et al, 2006). 
 
Encouraging teamwork and communication on adverse events is also used as a manner of 
promoting a culture of patient safety (McCarthy and Blumenthal, 2006). For instance, the 
surgical oncology and general surgery intensive-care units at Johns Hopkins Hospital 
implemented a safety scheme that had staff follow eight steps to reduce patient safety 
concerns. This resulted in a one-day decrease in average patient length-of-stay and 43 less 
catheter-related infections annually, saving eight lives. Quick response and the recognition of 
early warning signs also play key roles in preventing the potential long-term negative impacts 
of medical errors. An example comes from the Missouri Baptist Medical Center in St. Louis, 
Missouri which initiated a rapid response system to early signs of declining patient health to 
avoid acute crises. This resulted in a 15% reduction in cardiac arrests for the 489-bed hospital 
and a 3.95% decline in the hospital’s mortality rate (McCarthy and Blumenthal, 2006). These 
successes demonstrate how improving teamwork across hospital staff and the implementation 
of a systematic approach, can save both lives and money.  
 

Medical errors 

 
Medical errors present a significant, although largely preventable barrier to high quality health 
care. They have therefore become a point of much attention for policy makers, medical 
professional and patients. Medical errors result in approximately 44,000-98,000 unnecessary 
deaths and over one million injuries per year in the US (American Hospital Association, 1999). 
In Australia they account for about 18,000 unnecessary deaths per year in addition to 50,000 
patients becoming disabled, with human error accounting for most adverse events (81.8%) 
(Wilson et al, 1995). Less research has been conducted at European level, although estimates 
suggest that errors occur in about 10% of hospitalizations and that about half of these could 
be prevented (Mossialos et al, 2007).  
 
In the US, fatalities from prescription errors were found to have increased by 243% from 1993 
to 1998, outpacing almost any other cause of death, and also progressing faster than the 
increase in prescriptions (Phillips and Bredder, 2002). One study highlighted errors in 
prescribing medications as the most common mistake among family physicians (Dovey et al, 
2003), while another, in an American teaching hospital, reported four errors per 1,000 
medication orders, 70% of which had the potential to be seriously harmful (Lesar et al, 1997). 
Preventable adverse reactions to drugs are claimed to be the single leading cause of 
hospitalization in the US, where 2-7% of hospitalized patients have avoidable adverse drug 
events and, consequently, have hospitals stays 8 to 12 days longer than they should (Kohn et 
al, 2000). UK studies show similar results, with one report of a 49% error rate in the 
administration of intravenous drugs (Taxis and Barber, 2003). Patients who face multiple 
interventions and have more serious conditions, causing them to remain longer in hospital, are 
more likely to suffer consequences resulting from a medical error. Otherwise, all patients 
regardless of sex, age and level of co-morbidities face medical error risks (Weingart et al, 
2000). Medical errors have been attributed to a number of causes, among which: 
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administrative and investigation failures, simple ignorance, lapses in treatment delivery, 
miscommunication, complications in payment systems, etc. (Dovey et al, 2002). Not just 
technical incompetence among healthcare professionals, but medical errors also arise from 
poor design of health care delivery processes (Kohn et al, 2000). Without robust information 
systems to track medical error occurrences and difficulties in documenting their occurrence, 
such as universal underreporting, assessing the actual size of medical errors remains difficult.  
 
Not only do adverse events represent a concern for both patient safety and the finances of the 
healthcare system, as they lead to greater medical complications or even deaths. In addition, 
errors lead to intangible costs, such as diminished trust in health systems, medical 
professionals and individual hospitals, as well as the physical and psychological effects of 
prolonged hospital stays and/or disability levels (Kohn et al, 2000). 
 
A cross-country study on public perceptions of medical errors in Europe was released in 
January 2006 within a Eurobarometer survey (European Commission, 2006). The survey 
included all then EU25 Member States as well as Bulgaria and Romania (then still accession 
countries) and Croatia and Turkey. Findings illustrated a wide variety in risk perceptions 
associated to medical errors and experiences pertaining to mistakes. Some 78% of EU citizens 
found medical errors to be an important problem in their country, but country-level data found 
ranges from 97% in Italy to 48% in Finland. When asked if they are worried about suffering a 
serious medical error, Austrians, Swedes and Dutch respondents were the least worried. 
Women, older age and lower education levels tend to be associated with a higher likelihood of 
perceiving medical errors as an important problem. Those who have actually experienced a 
medical error or who have had a family member in such a situation tend to be more likely to 
view the problem as important, and to be more prone to worrying about suffering a medical 
error. Hospital incidents are perceived to occur more often than medicine-related errors. When 
looking at trust levels for individual professional groups, most Europeans have confidence that 
their doctor, medical staff and dentist will not make any mistake while treating them. 
Respondents were most confident in their dentist, with the EU25 average being 74%. There 
are varying degrees of confidence amongst the EU25 for doctors and other medical 
professionals. Finnish citizens have the highest level of confidence in both categories (as well 
as with dentists), while Greece, Poland and Latvia have the lowest. 
 
In brief, the Eurobarometer survey demonstrates that medical errors are perceived by 
Europeans as a problem and citizens are well aware of their occurrence, with 78% having read 
or heard about them. While the majority of respondents expressed confidence in health 
professionals, a sizeable sample did not. Although patients believe the health system is 
responsible for avoiding medical errors, the patient is also seen as having a role in decreasing 
their own likelihood of experiencing a medical error. 
 

Satisfaction with the health system 

 
Patient and public satisfaction with healthcare is measured through population or patient 
surveys and opinion polls. Comparative data across countries tend to be based on public rather 
than patient experiences. The European Social Survey from the years 2002, 2004 and 2006 
provides a level of satisfaction with the health systems ranked from 0 (least satisfied) to 8 
(most satisfied). Highest satisfaction levels in 2006 can be seen in Belgium, Finland, Austria 
and Switzerland (6.5 and over), the lowest in Bulgaria, Portugal and Hungary (less than 3.5) 
(See Figure 11.1). In most countries, there has been an increase in general satisfaction or little 
change over the years, though some have seen a decline (e.g. in Slovakia, Hungary, 
Germany).  
 
Eurobarometer surveys also provide an indication of public satisfaction levels across Europe, 
but the most recent survey included only EU Member States prior to 2004 (Eurobarometer 
2002). Among these 15 countries, Finland and Austria had the highest proportion of individuals 
agreeing with the statement “the health system runs quite well” (as also shown in the 
European Social Survey), while Greece, Italy and the UK had the lowest. Furthermore, only 
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Italy and Spain saw an increase in the percentage of individuals who held a positive view of 
the health system from 1996-2002. The remaining countries all saw a decline in satisfaction 
over the period, most significantly in the Netherlands (from 70% to 45%) and Denmark (90% 
to 50%). The survey also questioned individuals about the extent to which doctors spent 
adequate time with them in general, and specifically regarding preventive health and lifestyles. 
When asked whether they agree or not that 'doctors do not spend enough time with you when 
you go to them', respondents have the opportunity to express how satisfied they are with the 
quality of the service given by their doctor. The question thus targets a specific and common 
service, and is taken as indicative of perceived quality of physician care. It is therefore very 
different from questions about satisfaction towards the healthcare system as a whole. 
 
Figure 11.1. Overall satisfaction with the health system (scale of 1-8) 
 
 
11.1.3.4. Technical efficiency 
 
There is considerable controversy surrounding the development of an appropriate measure of 
efficiency in a complex human service sector such as health. Economic theory presents one of 
the main measures of efficiency as technical efficiency, concerned with outputs and not with 
the distribution of these outputs. It can be argued that efficiency can be broadly ascertained 
through an examination of the resources committed to the health system e.g. costs and 
utilization rates (Figueras et al, 2004). Others have attempted to generate a single measure of 
efficiency, or productivity of the health system. Macro level studies of efficiency have been 
conducted with OECD data, however, relying on aggregate measures of expenditure and health 
status; thus they should be interpreted with caution (Retzlaff-Roberts et al, 2004; Starfield et 
al, 2005). Moreover, these studies do not indicate causation, but rather identify associations 
between health system features or expenditure and outcomes.  
 
Health system productivity can be defined as the level of output generated by a given set of 
inputs. The UK has been innovative in developing a measure of health system productivity 
attempting to incorporate elements of quality of care into the measurement of the output of 
the system (Department of Health, 2005). The quality indicators that have been used include 
survival rates, waiting times, patient experiences and longer-term survival rates for myocardial 
infarction. These quality indicators are combined with more objective indicators of output such 
as activity levels at various levels of the system. This is still a premature attempt at analyzing 
performance, but further work should provide some insight into the costs and benefits of the 
NHS.  
 

Efficiency and provider payment methods 

 
The methods used to pay healthcare providers create powerful incentives that affect provider 
behaviour and the efficiency, equity and quality outcomes of health system financing. 
Specifically, these payment methods can be used to influence the price and quantity of 
healthcare. In the health service, there are three basic methods of physician payment: fee-for-
service, salary and capitation. There are many variations of these payment systems, but the 
basic principles remain always the same. Payment can either be prospective (includes salary, 
capitation and line-item or global budgets) or retrospective (usually in the form of fee-for-
service and case-based payment for hospitals). 
 
Fee-for-service is an agreed upon value for a specific service which is to be provided. The 
incentive is to provide the best service at a reasonable cost to maintain the confidence of 
patients. Fee-for-service payment works well when there is an adequate supply of providers, 
minimal interference in the negotiation of prices and freedom to choose the provider. It fails 
when providers attempt to control supply and demand (cartels) or when insurers set prices at 
a level too low for providers to survive (rent controls). Regulations can be implemented to 
prevent these examples of potential failures. 
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Salary is the payment of a negotiated amount of money for a fixed period of time, within which 
providers are committed to providing services. The number of patients seen, services provided, 
and the cost of services do not affect the payment. Legislation can cover overtime pay and 
holiday pay based on the amount of time worked. However, salaries remain linked to services 
as they must come from the payment for the service to the third party or through taxation in a 
public system. 
 
Capitation is the payment of a set amount of money to the provider to insure that services are 
provided to the user in a given time period. The provider agrees to provide all agreed services 
and bares the risk that the negotiated amount will cover costs and leave a profit. The user 
agrees to obtain the agreed services only from the designated provider unless additional 
money is paid out.  
 
Each of these have different inherent incentives. Fee-for-service systems have an incentive to 
increase activity, and could have an incentive to target the poor depending on the structure of 
the fee schedule, while salary and capitation methods control costs but provide an incentive to 
decrease activity, shift patients’ costs onto others and do not encourage the targeting of the 
poor. These theoretical incentives of different remuneration strategies have been supported by 
empirical studies. For example a study in Copenhagen of a selection of GPs changing from a 
full capitation model to a partial fee-for-service/partial capitation method found that: a) 
activity increased by adding services to existing patients, not by adding new patients (the 
latter being less at the doctor’s discretion); and b) referrals to specialists decreased as GPs 
were taking on more services previously provided by specialists (Krasnik et al. 1990).  
 
Across Europe, these are the main approaches for paying providers. Primary care providers are 
most commonly paid through a combination of capitation and fee-for-service. Specialists are 
usually paid by salary in tax-funded systems, while in social insurance systems fee-for-service 
is the most common payment method. Fee-for-service is also the norm for privately delivered 
primary and outpatient care. Several studies have found supportive evidence for the actual 
effects of the payment method on the physician’s behaviour (Chaix-Couturier et al, 2000; 
Gosden et al, 2006). Therefore, more countries are experimenting with blended or mixed 
payment schemes, which include elements of two or more methods to moderate these 
negative incentives. Table 11.3 shows the physician payment methods for physicians in 
Europe.  
 
Table 11.3.Table 11.3.Table 11.3.Table 11.3. Physician payment methods in Europe    

 
Countries  Primary care 

physicians 
Ambulatory care 
specialists 

Physicians in 
public hospital 

Physicians in 
private hospital 

Austria  60% by fee-for-
service and 40% by 
fee-for-service and 
capitation.  

90% by fee-for-
service, 10% by 
capitation and fee-
for-service.  

90% by salary and 
10% by fee-for-
service.  

90% by fee-for-
service and 10% by 
salary.  

Belgium Fee-for-service.  Fee-for-service.  Fee-for-service.  Fee-for-service.  
Bulgaria Capitation (with some 

fee-for-service for 
preventive services). 

Fee-for-service. Salary, with bonus 
payments for 
performance. 

Negotiable 
between employer 
and personnel 
groups. 

Croatia  Capitation (with fee-
for-service for 
preventive services, 
not exceeding 7% of 
annual capitation). 

Fee-for-service Fee-for-service Fee-for-service 

Cyprus Salary (public sector); 
fee-for-service 
(private sector) 

Salary (public sector); 
fee-for-service 
(private sector) 

Salary. Fee-for-service. 

Czech 
Republic 

Capitation and fee-
for-service 

Fee-for-service (with 
limit) 

Salary. Salary*. 
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Denmark  Blended payment 
(63% of income from 
fee-for-service, 28% 
from capitation).  

Not relevant.  Salary.   

England  86% by blended 
payment (capitation, 
practice allowance, 
fee-for-service for 
selected services, 
target payments for 
immunization), 14% 
by fee-for-service for 
private work.  

100% by salary for 
public patients; fee-
for-service for private 
patients.  

100% by salary for 
public patients, fee-
for-service for 
private patients.  

100% by fee-for-
service.  

Estonia Capitation, fee-for-
service (to a 
maximum of 18% of 
capitation payment), 
monthly allowance, 
and additional 
payments for training 
and distance from 
hospital. 

Fee-for-service with 
maximum (depending 
on contract). 

Salary. Salary. 

France  Fee-for-service.  Fee-for-service.  Salary.  Fee-for-service.  
Germany  100% by fee-for-

service.  
100% by fee-for-
service.  

Salary. Fee-for-
service for private 
patients.  

100% by salary.  

Greece  Salary in public 
sector, fee-for-service 
in private sector.  

Salary in public 
sector, fee for service 
in private sector.  

Mainly by salary.  Blended payment 
(fee-for-service and 
salary).  

Hungary Capitation plus fixed 
amount based on 
practice size and 
location. Fee-for-
service in private 
sector. 

Salary.  Salary. Fee-for-service. 

Iceland Salary (plus fee-for-
service for after hours 
up to 10% of the 
total)  

Fee-for-service Salary  

Italy Capitation (ranging 
according to years of 
experience) plus fees 
for specific services 
(surgery and 
prevention) (fee-for-
service for private 
work) 

Pediatricians – same 
as GPs 

Salary Fee-for-service. 

Ireland  Fee-for-service if 
higher income, 
patient capitation if 
lower patient income.  

 Salary. Fee-for-
service for treating 
privately insured 
patients in public 
hospital.  

 

Latvia “Mixed capitation” Fee-for-service Salary Fee-for-service 

Lithuania Capitation and fee-
for-service. 

Salary and fee-for-
service 

Salary and fee-for-
service 

 

Luxembourg Fee-for-service Fee-for-service 
(except for few 
neuron-psychiatric 
doctors paid salary). 

Fee-for-service. Fee-for-service. 

Malta Salary. Salary (public); fee-
for-service (private). 

Salary. Fee-for-service. 
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Netherlands Fee-for-service if 
higher patient 
income, 
capitation if lower 
patient income. 

  Blended payment 
(salary and fee-for-
service). 
 

Norway Blended payment 
(70% of income from 
fee-for-service and 
30% from capitation). 

Salary and fee-for-
service in public 
sector, fee-for-service 
in private sector. 
 

Salary. 
 

 

Poland Capitation.   Fee-for-service. 

Portugal Salary in public 
sector, fee-for-service 
in 
private sector. 

 Salary. 
 

Fee-for-service. 
 

Romania  Blended payment: 
capitation (85%) and 
fee-for-service (15%). 

Fee-for-service. Salary  N/A 

Slovak 
Republic 

Blended payment 
(capitation and target 
payments for 
preventive care). 

100% by fee-for-
service. 
 

100% by salary. 
 

Fee-for-service. 
 

Slovenia Salary and bonus 
payments.  

Salary (with public 
contract); fee-for-
service (without). 

Salary. Salary (with public 
contract); fee-for-
service (without) 

Spain Blended payment 
(85% of income from 
salary 
and 15% from 
capitation). 

100% by salary. 
 

100% by salary. 
 

Mainly by fee-for-
service. 
 

Sweden Salary Salary 100% by salary 100% by salary 

Switzerland 96% by fee-for-
service and 4% by 
salary. 

90% by fee-for-
service, 10% by 
salary. 
 

Fee-for-service, 
salary and blended 
payment 
(fee-for-service and 
salary). 

Fee-for-service, 
salary and blended 
payment 
(fee-for-service and 
salary). 

Turkey Salary Private specialists 
paid fee-for-service. 

Salary plus 
bonuses 

Salary plus 
bonuses (fee-for-
service for 
additional private 
work) 

*Information as communicated by the Czech partner. 
Sources: Siciliani and Hurst – OECD 2006; Bulgaria HiT 2007; Croatia HiT 2007; Cyprus HiT 2004; Czech HiT 2004; Estonia HiT 2004; 
Hungary HiT 2004; Iceland HiT 2003; Italy HiT 2001; Latvia HiT 2001; Luxembourg HiT 1999; Malta Hit 1999; Romania HiT 
forthcoming; Turkey HiT 2002; Slovenia HiT 2002.  
 

 
 
In consideration of the incentives for each method, some alternative models have been 
devised. These include performance-based reimbursement in Sweden and the GP contract in 
the UK. In the US, experimentation with physician payment methods that stimulate physicians 
to expand the provision of preventive services, improve clinical outcomes and enhance patient 
safety and satisfaction are collectively called “pay-for-performance” programmes. These are 
based on the assumption that the structure of payment methods may not facilitate (or even 
prevent) the actions needed to systematically improve the quality of care (Institute of 
Medicine, 2001).  
 
The analysis of payment mechanisms generally focus on the balancing of risk aversion with 
moral hazard (Eisenhardt, 1989; Sappington, 1991). The combination of retrospective (i.e. 
fee-for-service) and prospective (i.e. capitation, salaries) payment methods under the need to 
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balance conflicting incentives falls within the scope of the economic literature on principal-
agent relationships as well as the literature on optimal contracts in the context of multi-task 
agency relationships (Robinson et al, 2004). 
 
Most European health systems have in place a hospital payment system based on global 
budgets, though increasingly case-based payments (often referred to as diagnosis related 
groups (DRGs)) – a fixed fee for service that is risk adjusted by case mix complexity – are 
being introduced to define the budgets or as a form of payment (see Table 11.3). While DRGs 
are a retrospective payment, budgets are prospective and may be ‘hard’ (i.e. penalties are 
incurred for overspending) or ‘soft’ (i.e. overspending is not penalized). The DRG payment 
system was first introduced in US Medicare in the 1980s, leading to initial cost savings and 
efficiency improvements. Currently, most European countries have moved from a full 
retrospective hospital payment system towards one linked to activity or within a fixed budget 
constraint aimed at encouraging efficiency in production.  
 
Case-based payment are designed so that providers are paid an inclusive flat sum for a 
patient’s treatment according to their specific diagnosis or service need. They serve both to 
measure the costs of treating a given patient and to reimburse providers fairly and with the 
incentive to improve efficiency. Both purposes require an unbiased and accurate risk 
adjustment process, and a methodologically sound system (Busse et al, 2006). Technical 
challenges arise in designing a DRG system to ensure patients within one diagnostic group 
have equivalent costs and equivalent clinical diagnoses, severity and treatments. There is 
concern over how broadly or tightly DRGs should be defined: broad diagnosis groups may 
increase efficiency and reduce data manipulation but may increase quality skimping, whereas 
tightly defined groups may lead to over-treatment in order to reclassify patients into a higher 
paying DRG (Busse et al, 2006). 
 
DRGs are used to set part or the whole of hospital budgets in Austria, Belgium, Denmark, 
England, France, Finland, Germany, Hungary, Ireland, Italy, the Netherlands, Poland, Portugal, 
Spain, Slovenia, Sweden, Switzerland (Carrin and Hanvoravongchai, 2003; HOPE - European 
Hospital and Healthcare Federation, 2006; Schreyogg et al, 2006). Although the principles of 
the initial US Medicare DRG system have been translated into the European context, each 
country has adapted the design to the suit their own system. Moreover, while significant 
variations are seen in the role DRGs play in the health system, and in some cases in their 
different roles within countries, what is common across European countries is that even when 
implemented for financing purposes, their objectives reach beyond financing to other aims 
such as increased transparency (HOPE - European Hospital and Healthcare Federation 2006). 
With many countries having introduced DRG systems, and with different systems of patient 
classification, there is increasing concern for maintaining and improving quality. Thus 
additional quality incentives have been developed alongside the DRG system (HOPE - 
European Hospital and Healthcare Federation, 2006).  
 
The success of a DRG system depends on the incentives that are created, and whether these 
are in line with policy objectives. A DRG system is associated to several possible incentives, 
many of which have been identified in practice. For example, it may encourage providers to 
treat patients with lower expected costs than the reimbursement, which may or may not be 
beneficial. Also, on the contrary, it may lead providers not to treat patients with higher 
expected costs than the reimbursement, i.e. it may encourage the ‘dumping’ of complex, high 
cost patients (Busse et al, 2006). A common incentive created by DRGs is ‘up-coding’, which 
refers to the incentive to upgrade the severity of the DRG to increase reimbursement. Finally, 
cost shifting and quality skimping may arise because of the incentive to minimize costs within 
a treatment group (Busse et al, 2006).  
 
In the light of the numerous perverse incentives, some countries make use of a blended 
payment system. Countries in Western Europe provide an interesting example of convergence 
towards a mixed payment system for funding hospital services. Many countries currently use 
some form of case-mix system, based on an adaptation of the DRG system combined with a 
global budget cap. Each system has adapted the specifics of the case-mix measure and/or the 
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application to fit within the local funding framework, or to address the objectives prioritized 
within the local hospital environment. For example, in Norway, there is a combination of 
payment by actual and expected activity: DRG payments are combined with risk-adjusted 
capitation (Smith, 2004).  
 
The development, implementation and modification of the DRG systems vary across Europe. A 
review of the methodology used to develop DRG systems in 9 European countries (Denmark, 
England, France, Germany, Hungary, Italy, the Netherlands, Poland and Spain) reveals two 
general strategies: adopting or modifying an existing system (with different modifications 
across countries), or developing a new system (e.g. in the Netherlands and Austria) 
(Schreyogg et al, 2006). Reimbursement rates are calculated on the basis of different data 
sources across the countries. For instance, while England includes all hospitals to determine 
average costs (300 hospitals), the Netherlands chooses hospitals that are representative 
according to some criteria (including 23 or 22% of all hospitals using DRGs), Italy, Germany 
and Spain include those hospitals with predefined cost accounting standards (including 8 (1%), 
214 (12%), and 18 hospitals respectively). There is a trade-off between the quality of data and 
the degree to which the data are representative of the country’s hospitals (Schreyogg et al, 
2006). Calculating reimbursement rates also requires decisions to be made about outlier cases 
(i.e. treatment episodes with much higher or lower resource use than average) and about 
defining prices. For the former, different methods can be used to detect outliers using 
mathematical trimming. To set prices, products first have to be defined, which can be either 
via medical procedures, groups of medical procedures, or most commonly a combination of 
clinical, demographic and resource consumption data. In England and France prices are 
established directly by the average cost per DRG, while in other countries, DRG cost weights 
are used. Whether with average costs or weights, further adjustments are needed to account 
for differences in hospital structure, region and other factors affecting the cost of service 
delivery. These adjustments are made differently in each country. Finally, many continue to 
make modifications to improve accuracy and also to encourage the uptake of new 
technologies.  
 
The impact of the DRG hospital financing systems introduced in Europe have been measured to 
differing degrees. In Austria, hospitals became more cost conscious, hospital activities more 
transparent, information for insurance funds improved, and hospital costs increased more 
slowly, but there were no differences for patients. In Belgium the length of stay declined, 
significant efforts were directed towards detecting fraud (therefore potential waste and 
administration costs), and the hospital budget was better controlled. In Denmark, hospital 
activity increased, and the private sector increased its market share. In Finland, transparency 
and productivity appeared to improve, and there were estimated financial savings. In Italy, 
costs of services have fallen along with the average length of stay and number of beds, 
patients experienced lower waiting times and increased accessibility, insurance plans expanded 
their benefits packages because of increased financial transparency, and hospital budgets were 
better controlled (HOPE - European Hospital and Healthcare Federation, 2006). In England the 
DRG-style Health Related Group (HRG) system introduced in 2003/2004 to improve 
performance has been characterized by slower and more difficult than anticipated 
implementation, higher than expected costs, and to date no evidence of improved efficiency or 
increased activity (Boyle, 2007).  
 

Administrative costs  

 
Administrative costs reflect part of healthcare funding that is not directly related to improving 
health. Included in these costs are the planning, management, regulation, collection of funds 
and handling of insurance claims. Often expenditure in this area can be used to infer the level 
of efficiency in which the healthcare system operates. OECD country data show that social 
health insurance countries generally have higher administrative costs (i.e. Germany, 
Luxembourg, the Netherlands), with costs in Austria being relatively lower and closer to those 
of tax-funded systems. The lower level of administrative costs in Austria and France could be 
due to the lack of choice permitted between sickness funds, with the exception of Luxembourg 
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(Figueras et al, 2004). In spite of this, the Netherlands in 2006 generalized the provision of 
insurance through competing private insurance funds though with heavy state regulation (see 
Section 11.6 Financing Health Care). In the Central and Eastern European countries that have 
embarked on healthcare financing reforms, the separation of the collection of health insurance 
premiums from the collection of general taxes has likely increased the administrative costs 
within the country (Thomson et al, 2004).  
 
Private health insurance (PHI) is associated with much higher levels of administrative costs 
than statutory public health insurance systems. This results from the extensive bureaucracy 
involved in private insurance markets related to assessing risk, setting premiums, designing 
benefits packages and reviewing claims. For example, administrative costs of PHI in Germany, 
Luxembourg, the Netherlands and France are about 10% of total costs, while in Austria, 
Belgium, Italy and Portugal they may be up to 25% of costs (Mossialos and Thomson 2004). 
The costs of administration are much lower for the statutory health insurance systems, around 
3-5% in most countries. It can be argued, therefore, that the additional costs of administration 
associated with PHI could largely be avoided and thus can be considered as inefficient. 
 

 
11.2. Health service provision 

 
The previous section addressed three key aspects of health system performance: access to 
care, quality and responsiveness of care, and efficiency. This section focuses on the delivery of 
care, both for acute care (personal services) and preventive care (public health). Recent trends 
in the provision of health services include the shifting of care from inpatient to ambulatory 
settings, the strengthening primary care and the management of chronic diseases. There is 
growing attention towards preventive and health promotion programmes, although there is a 
wide variation across countries in the level of spending on public health and the extent to 
which public health programmes are based on evidence, monitored and evaluated.  
 

 

11.2.1. Personal services  
 
Primary care is the first point of contact for patients in the health system. This contact may be 
a general practitioner, a nurse or a multidisciplinary team of providers. In recent years, there 
has been a trend in many countries to transfer care outside of hospitals because of the 
perceived high cost of hospital care, the challenges of providing care to dispersed populations, 
and to make health services more accessible to the public (Ettelt et al, 2006). This trend is 
visible in the declining number of hospitals and hospital beds in many countries (see below). 
Care outside hospitals is organized in different ways across Europe. Some countries employ 
extensive gatekeeping that controls access to specialist and diagnostic services, while others 
offer direct access and typically a greater choice of providers. In the latter case, the shortfall 
tends to be less continuity of care with more duplication of services and lower levels of equity 
and efficiency (Ettelt et al, 2006).  
 
Studies have shown a significant association between primary healthcare and improved health 
outcomes (Macinko et al, 2003). Using OECD data, strong primary care systems are negatively 
associated with aggregate and gender-specific mortality rates, overall levels of premature 
deaths, and premature deaths from asthma, heart disease, cerebrovascular disease and 
pneumonia, even when other determinants of health (e.g. GDP and behavioural factors) were 
controlled. Strength of the system was measured using a 10-component scale of health system 
characteristics such as financing, resource allocation and accessibility, and specific features of 
primary care such as the level of gatekeeping, comprehensiveness of primary care and the 
degree of service coordination. While lower mortality rates are associated to a greater supply 
of primary care physicians, this does not seem to be the case with specialist physicians 
(Starfield et al, 2005).  
 



 729

Variations can be seen in both the availability of primary care facilities (HFA 2007), and in the 
intensity of utilization, as measured by the number of doctor consultations per capita. (Note 
that outpatients include all kind of physicians, i.e. both general practitioners and specialists). 
Countries in central and Eastern Europe, notably the Czech Republic, Hungary, Slovakia and 
Slovenia, appear to have significantly higher users of outpatient care than in the rest of 
Europe. On average, the difference between the EU Member States prior to 2004 and those 
after is minimal (11.4. versus 7.9), partly owing to the extremely low service intensity seen in 
Cyprus and Malta. Among the Western European countries, those with systems of social health 
insurance tend to have higher levels of utilization than those with tax-funded systems. Similar 
patterns can be seen for hospital utilization, as discussed elsewhere (Figueras et al, 2004), and 
below.  
 
Table 11.4. Number of outpatient contacts per person, 1990-2005 
 

The number of hospitals has seen a decreasing trend since 1990 in the original EU Member 
States, but not as much among the new Member States. On aggregate for the whole EU, the 
number of hospitals declined from 3.82 per 100,000 population in 1990 to 3.1 in 2004 (thus, a 
reduction of 0.72 hospitals), compared to a reduction in 0.89 hospitals in the EU15 and an 
increase of 0.8. hospitals in the new Member States (HFA 2007). In addition to a decreasing 
trend in hospital bed numbers, the average length of stay in hospitals has also decreased 
substantially in recent decades (McKee and Healy 2002); even from 1996 to 2004 the EU 
average length of stay declined from almost 10.9 days to 9.2 days (HFA 2007). These declines 
can be seen alongside an increase in the proportion of day-surgery procedures performed with 
an aim to increase activity, efficiency and reduce waiting times; although some variation can 
be seen across countries. A survey of 19 countries reveals very high rates of day surgery for 
some procedures, such as hernia repairs and cataract removals in Denmark, Sweden and 
Norway (along with the US and Canada) with much lower rates in Portugal, France, Scotland 
and Germany (Castoro et al, 2007).  
 
It is also important to consider the number of hospital beds available to the population, since 
hospital sizes vary across the European region (Figure 11.2). When examining the number of 
hospital beds per capita, countries with the highest supply are Germany (829), the Czech 
Republic (810) and Lithuania (814), while countries with the lowest supply are Turkey (285), 
Spain (337) and Portugal (345). Most hospital beds are allocated to medical and surgical 
specialties (i.e. curing illness and providing treatment of injury). There seems to be a greater 
supply among countries with social health insurance systems in Western Europe compared to 
those funded largely by taxation. 
 
Figure 11.2.Number of hospital beds per 100,000 population, 2007 or latest available year 
 
Austria, Finland, Hungary and Romania apparently have relatively high rates of hospital 
utilization, with over 25 admissions per 100 population. Moreover, there has been no clear 
increasing or decreasing trend in the past decade in the number of inpatient admissions per 
capita. In some countries such as Austria, Denmark, Hungary, Norway, Poland and Turkey 
there has been an increase in admission, while in Belgium, France, Iceland, Ireland, Italy and 
Sweden reported a slight decrease.  
 
The number of psychiatric beds as a proportion of total beds varies significantly across the 
region. Some countries have relatively low proportion of total beds used for psychiatric 
patients, Italy (3%), Turkey (4%), Austria and Cyprus (7.5%). Despite the general trend of 
deinstitutionalization of psychiatric patients seen in Western Europe over the last 30 years, and 
more recently also in some central and Eastern European countries (McDaid and Thornicroft, 
2005), high levels of psychiatric beds as a proportion of total hospital beds can be seen in 
Malta (34%), the Netherlands (33%), Belgium (28%), Ireland (26%) and Croatia (17%) (HFA 
2007). When examining the number of psychiatric beds per capita since 1996, there continues 
to be a decline in most countries (Table 11.5). The exceptions are Germany, Greece and the 
Netherlands, where a slight increase was seen. 
 



 730

Figure 11.3. Inpatient admissions per 100 population, 1990-2005 
 
Table 11.5. Number of psychiatric beds per 100,000 population, 1996-2005 (and percentage 
decline) 
 
Disease management programmes - originally created in the US to improve chronic care and 
contain costs - have increasingly been introduced in Europe as a response to the rising 
prevalence and complexity of chronic diseases. DMPs emphasise prevention and management 
of patient risk factors in addition to diagnosis and treatment. Similarly, the Chronic Care Model 
- which is a more specific guide of chronic disease management for provider organizations and 
an offshoot of DMPs (Bodenheimer 2006) - has guided the development of programmes for 
specific disease categories, most commonly diabetes, cardiovascular disease and cancer. A 
review of DMPs found they improve the quality of care and disease control and in some cases 
reduce hospital admission rates (Mattke et al 2007). As the experience with DMPs in Europe 
increases, and programmes extend beyond single diseases to more integrated approaches, the 
provision of health care and approaches taken to ensure high-quality care will look very 
different in the coming years. 
 

 

11.2.2. Public health services  
 
Public health can be defined as the art and science of preventing disease, prolonging life and 
promoting health through the organized efforts of society. It differs from health services in its 
focus on the population and not on the individual, and involves efforts by all sectors and levels 
of government. Primary prevention aims at reducing or removing the cause of a disease or 
illness, while secondary prevention seeks to identify individuals at an early stage of the 
disease, when this is still reversible.  
 
Many countries have developed national public health strategies, inclusive of a set of goals to 
be achieved. The strategies differ, reflecting the national context and political choices, but they 
also have much in common, for example the widespread emphasis on tackling inequalities in 
health. Comprehensive policies to reduce social inequalities in health can be seen in England, 
Sweden, and at local level in the Netherlands (Judge et al 2006). The concept of health 
strategies has echoes at international level. In the EU, following the Maastricht Treaty in 1992, 
eight priority areas were identified for community action programmes based on the burden of 
the disease, its socioeconomic impact, the degree to which it is amenable to preventive action, 
and on the fact whether the programmes would be valuable and complementary to current 
practice in the member states (Merkel and Hübel, 1999). These priority areas were identified 
as: health promotion, cancer, AIDS, drug dependence, health monitoring, injuries, rare 
diseases and pollution-related diseases. The latest of the EU’s multi-annual public health 
programmes ran from 2003 to 2008, and aimed at improving information and knowledge for 
the development of public health, enhance the capability of responding rapidly and in a 
coordinated fashion to threats to health, and promote health and prevent disease by 
addressing health determinants across all policies and activities. The programme’s 
implementation is overseen by the European Commission’s Public Health Executive Agency. 
 
No country has a systematic procedure for making decisions affecting public health, or setting 
priorities among different public health interventions. One exception may be in the UK with the 
recent inclusion of public health intervention cost effectiveness evaluation in the remit of the 
National Institute of Health and Clinical Excellence. The methodology used for making 
decisions and setting priorities in public health typically relate to population health status, 
epidemiological data, burden of disease and, at times, scope for prevention. Also important in 
this process, however less documented, are political negotiations, pressure from interest 
groups and informal processes (Allin et al 2004).  
 
Spending on public health is extremely difficult to accurately measure and compare across 
countries. The data suggest that, despite increased attention at policy level and development 
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of national policies, there has been an increase in funding only in some countries, e.g. Austria 
(from 1.6% total health spending in 1995 to 2% in 2005), and the Netherlands (from 3.5% to 
4.7%) (OECD Health data 2007). Very low levels of funding are seen in most countries, with 
public health and prevention accounting for about 0.7% in Italy, to 4.7% in the Netherlands 
and 3.9% in Finland. Spending on prevention included a wide range of programmes such as 
vaccination programmes and public health campaigns on alcohol abuse and smoking. It is 
important to exercise caution when interpreting public health expenditure data: some public 
health programmes may not be accounted for, such as those related to GP practice; public 
health activities may be coordinated or funded by other ministries e.g. social and 
environmental sectors; and the costs for some activities, in particular occupational health 
programmes, may fall on private enterprises. 
 
Several European governments have moved mental health problems up on their political 
agenda, and are showing signs of tackling the stigma, discrimination and health threats 
associated to mental illness. However, spending on mental health varies widely across Europe. 
Only five countries spend at least 10% of their health budget on mental health, with the lowest 
levels of under 2.5% and 3% in CEE countries (McDaid et al, 2005).  
 
A common limitation in the area of public health policy in Europe is the relative lack of 
evidence to support policy decisions and evaluate the effectiveness of programmes. More 
research is needed to evaluate the effectiveness and cost-effectiveness of public health 
interventions. Commentators have argued that it is important to move beyond the ‘black box’ 
that describes the current thinking of economic evaluation in the area of public health, and 
that the mechanisms of economic appraisal can and should be applied to public health to 
better inform policy makers (Kelly et al, 2005). One of the exceptions to the above limitations 
is screening. In terms of mental health, while the evidence base on the availability of cost 
effective pharmaceutical and psycho-social treatments continues to grow, there are substantial 
gaps in our knowledge on the prevalence of mental health disorders. 
 

 
11.3. Health system resources 

 
Accessible high quality healthcare depends on a multitude of factors relating to the financing, 
organization, regulation and delivery of services. The resources a system has at its disposal to 
pursue its goals are an equally crucial element. And while physical resources e.g. hospitals and 
hospital beds, have been discussed in the previous section, here we will see the issues of 
human resources, and access and accessibility of medicines. 
 

 
11.3.1. Health workforce  
 
The health sector is highly labour intensive. Typically, the health system is among the largest, 
if not the largest employer in the country. There is a substantial variation in the supply of 
physicians per capita across Europe. The highest density of physicians is seen in Greece, with 
almost 500 physicians per 100,000 population. High density also exists in Belgium, with the 
lowest density in Turkey, Romania and the UK. It is possible these data are slightly inaccurate 
due to the potential inclusion of unemployed physicians in the Greek calculations, and possibly 
of the exclusion of private physicians in the UK. When physicians are separated into general 
practitioners and specialists, a relatively high supply of GPs is seen in Austria, Belgium, Finland 
and France, with the lowest levels in Slovakia, Slovenia and the Netherlands. A greater range 
of specialist physicians, again with high density, is seen in Greece, Norway, Poland, Germany 
and Slovakia. There seems to be a trend in most countries of a declining proportion of general 
physicians, partly reflecting the increasing complexity of medical treatments (Simoens and 
Hurst, 2006) or cultural and financial reasons.  
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Table 11.6. Numbers of practising physicians, GPs, specialists, nurses, dentists, and 
pharmacists per 100,000 population, 2006 or latest available year 
 
The ratio of practising doctors per 1,000 population grew between 1990 and 2005 in nearly all 
OECD countries, but at a slower rate than in the previous fifteen year period. The level of 
physicians relates both to characteristics of the population (demand) and also to how the 
system is organized (supply). With regards to the latter, a key factor influencing physician 
density is the presence of a restriction or limit to the number of physicians trained in the 
country - numerus clausus. Among OECD countries in Europe, Austria, Germany, Switzerland, 
and to some extent Belgium and Greece do not place a restriction on the number of 
admissions to medical schools (Simoens and Hurst 2006). It has been suggested that the level 
and growth rate of physician density over time has been higher in those countries that do not, 
or have only recently, controlled the intake to medical schools. But the lower numbers of 
physicians also reflect cost-containment measures introduced by many countries during the 
1980s and 1990s, which reduced the number of new doctors, and included limiting medical 
school intake. From 1990 to 2005, the annual number of medical students graduating in 
France, Germany, Italy, Japan, Spain and Switzerland declined. If training efforts do not 
increase significantly in the near future, many countries will have to rely on foreign-trained 
doctors as the baby-boom generation of doctors retires from the profession. 
 
The OECD’s June 2007 International Migration Outlook examined the “brain drain” of doctors 
from lower-income to higher-income countries. Between 2000 and 2005, the share of foreign-
trained doctors rose in many OECD countries. In 2005, the UK, Ireland, the US, Australia, New 
Zealand and Canada had the highest shares of foreign-trained doctors, with some one-quarter 
to one-third of all practising doctors trained in another country. The share of foreign-trained 
doctors is also growing rapidly in Switzerland, France and some of the Nordic countries. 
 
Not only the number and density of physicians, but also their geographical distribution within 
the country is an issue faced by most countries. Countries that experience inequity in the 
distribution of physicians, typically in favour of urban areas, have introduced measures to 
attract physicians to rural and deprived urban areas. Greece applies educational initiatives 
where the medical degree is conditional on undertaking two years of practice in rural areas. In 
the UK, the GP vocational training scheme involves training specific to rural practice. Norway 
and Sweden locate medical schools in rural areas to attract more diverse students and to train 
them in rural health issues. Financial incentives related to training, such as offering 
scholarships to medical students who commit to practice in underserved areas, as seen in 
Norway, are also used. Regulatory mechanisms to improve geographical equity in physician 
supply, such as setting a threshold for the number of physicians contracted by a regional 
insurance fund, are present in Austria and Germany. Financial incentives linked to the payment 
mechanism to attract physicians to underserved areas is seen mainly in the UK, and has 
proven to be effective, although possibly more costly (Simoens and Hurst, 2006).  
 
The role of nurses in the health system varies across Europe. In some countries nurses are the 
first point of contact e.g. the Netherlands, while in others, patients can access specialists 
directly and the role of nurses is less prevalent. It is therefore not surprising that high 
numbers of nurses are seen in the Netherlands (1,454 nurses per 100,000 population), with 
high supply also in Belgium (1,341 per 100,000), and in particularly Ireland and Norway (over 
1,500 nurses per 100,000).  
 
Educational paths for medicine differ across Europe. These differences range from the type of 
training institution to the number of years and academic hurdles passed in order to advance to 
the next level. Differences in training are gradually being overcome, in particular due to the EU 
harmonization process. The typical training medical school in Europe is 5-6 years, with 
residency of 2-6 years and a life-long continuing medical education path.  
 
Regardless of the profession or training level, in order to offer certificates or degrees that are 
acknowledged and usable elsewhere, institutions typically require accreditation by central and 
regional governments or professional bodies. This is part of their quality assurance profile and 
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serves legal, contractual and professional purposes. Efforts are under way to develop 
accreditation programmes not just within particular states but also at EU level and even 
worldwide through agencies such as the WHO-sponsored World Federation for Medical 
Education. Regulating bodies may require a certain number of training hours, specific types of 
courses or rotations to be provided by an institution or completed by a candidate. Health 
professions’ education in Europe is tightly regulated by law rather than left under the purview 
of individual institutions as in other parts of the world. This has promoted more consistency 
within countries but has also hampered progress as laws are slow to change. EU membership 
requirements have added a new layer of standards and these in turn have brought new local 
laws and regulations. Details on the characteristics and challenges facing the healthcare 
workforce in nine countries - France, Germany, Lithuania, Malta, Norway, Poland, the Russian 
Federation, Spain and the United Kingdom - can be found in a recent publication reviewing the 
workforce supply, education and training, working conditions, performance management and 
regulation of health care personnel (Rechel et al 2006).  
 

 
11.3.2. Pharmaceuticals  
 
Pharmaceutical policy varies across European countries according to the balance between 
health policy and industrial policy objectives. On the one hand, governments want to secure 
health policy objectives in order to protect the public’s health, guarantee access to safe and 
effective medicines and control costs. On the other hand, the industrial policy seeks to 
promote research and development for new innovative medicines, and provide economic 
incentives for the industry to thrive. Governments choose a mix of different controls and 
regulations to balance these objectives and to ensure spending on pharmaceuticals is efficient 
and controlled. 
 
As observed above, a relatively consistent pattern of health expenditure growth was seen in 
most European countries in the past decades. The pharmaceutical sector has received 
considerable attention because of the relatively high growth rate seen since data records 
began; technological advance has been identified as one of the main drivers of expenditure in 
the health system. Indeed, as shown in Table 11.7, the growth in spending on pharmaceuticals 
as a proportion of total health spending has been significant in many countries. Between 1990 
and 2004, where data exist, the proportion of expenditure allocated to pharmaceuticals 
increased by about 20% or more in almost half the countries, representing an increase in 
percentage points of 2.5 in Austria (between 1995 and 2005), 3.8 in Belgium, 4 in Sweden, 
6.9 in Finland and 9% in the Czech Republic (Table 11.7).  
 
Additionally, while most healthcare in the EU is publicly funded, the pharmaceutical sector 
relies heavily on private sources of financing. Public expenditure on pharmaceuticals is less 
than 60% of total spending in Belgium, Denmark, Estonia, Finland, Iceland, Italy, the 
Netherlands, Norway, Poland and Portugal (HFA 2007)(3). Estimates of pharmaceutical 
expenditure include both prescription and over-the-counter drugs, with the latter that normally 
remain outside of the statutory health insurance system. The public share of total 
pharmaceutical spending actually declined over the period 1996 to 2004/5 in some countries, 
including the Czech Republic, Hungary, Iceland, the Netherlands, Poland, Portugal and Sweden 
(HFA 2007). This could be due to cost containment efforts throughout the 1990s. Over the 
same period, however, even more countries saw an increase in the public share of spending 
i.e. Austria, Belgium, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Norway, Slovakia, Slovenia, Switzerland and Turkey (HFA 2007).  
 
Table 11.7. Spending on pharmaceuticals as a proportion (%) of total health expenditure, 
1990-2005 
 
Pharmaceutical policy consists of a wide range of regulatory decisions about market 
authorization, pricing and reimbursement (i.e. the level of public subsidy). While at EU level 
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there has been a harmonization of market authorization via the European Medicines Agency 
(EMEA), pricing and reimbursement policies vary across the EU Member States.  
 
One of the primary mechanisms governments use to control pharmaceutical expenditure is 
price regulation. Common methods include direct fixed price control, profit control, 
international price comparisons and reference pricing. Price fixing is based on what is 
determined to be a ‘reasonable’ price for the product based on balancing affordability and 
effectiveness. Setting a maximum price can be done through negotiated prices, price-caps, 
and price comparisons with other countries; the least transparent of these approaches is the 
one of negotiations between industry and government. International price comparisons to 
determine prices are used in most countries, including countries in central and Eastern Europe 
and all countries in Western Europe except Germany and the UK.  
 
Reference pricing, a form of indirect price control, refers to setting a maximum reimbursement 
level which the third-party payer - whether government or insurance fund - pays. The 
reference price can be defined in different ways, such as the lowest priced generic equivalent 
available on the market (as in Denmark, Italy and Portugal), the average or median price of 
drugs with similar pharmacotherapeutic effects (as in Germany and the Netherlands) or at a 
proportion lower than the price of the original branded drug (as in Belgium, fixed at 26% 
lower) (Mrazek and Mossialos, 2004). Reference pricing is also widely used in central and 
Eastern European countries, including the Czech Republic, Estonia, Hungary, Lithuania, Poland, 
Romania and Slovakia. Reference pricing can also be linked to reimbursement decisions by 
setting a maximum level of reimbursement by the payer beyond which the patient must bare 
the additional cost of a more expensive product. Evidence suggests, however, that where cost 
savings through reference price systems have been shown, these were generally only on a 
short-term basis (Mossialos et al, 2006). 
 
Profit control as a method for limiting spending on drugs is currently exclusively used in the 
UK, where there is a free pricing at the time of launch, but later profits are clawed back by the 
government (the maximum allowable profit is set at 21% rate of return on capital). Because 
expenditure depends on a combination of price and volume, direct price regulation schemes 
may not be effective in controlling expenditure since savings could be offset by volume 
increases. Furthermore, price control systems currently do not provide incentives to reward 
the therapeutic value of a drug and clinical gains. While the price control system in the UK may 
not have been successful at containing costs, it does encourage innovation (Mossialos et al, 
2006).  
 
Reimbursement decisions about whether and at what level to reimburse the cost of drugs to 
the insurance beneficiaries depend both on negotiations between the pharmaceutical company 
and the payer, and policy decisions regarding cost-sharing arrangements. Increasingly, 
economic evaluation is being used to make reimbursement decisions, e.g. in Finland and the 
UK. However, there are numerous challenges with this approach, such as deciding what costs 
and consequences to include in the analysis, how to ensure the consistent application of 
guidelines across studies, limited ‘generalizability’ of the results due to context-specific factors, 
and the extensive resources needed to undertake analysis. Many countries are now including 
economic concepts in applying for reimbursement listing; however, the extent to which this 
information is used by payers is not always clear. In Finland a product’s price and 
reimbursement is explicitly linked to the results of economic evaluation, but in many other 
countries (Denmark, Switzerland, Sweden, the Netherlands, Italy, Portugal, Norway, England, 
Wales, and the Baltic States), economic evidence is considered to some extent in pricing. This 
practice is either under preparation or rising in influence in France, Greece, Poland, Spain, 
Hungary, Slovenia, the Czech Republic and Slovakia. In Germany and France cost-
effectiveness analysis is used to inform decisions about reimbursement, but not prices 
(although it is becoming more important for pricing in France).  
 
Other possible pricing mechanisms to contain costs include the Ramsay method – stating that 
prices should differ across market segments inversely with their demand elasticity - or that 
governments purchase patents and release them for public use through auction. More 
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importantly in containing pharmaceutical costs and encouraging innovation and best value, 
however, is the integration of pricing and reimbursement activities, as increasingly seen in 
some countries such as Belgium, the Netherlands and Sweden (Mossialos et al, 2006).  
 
The substitution of less expensive generic drugs for brand name drugs once the 
pharmaceutical patent has expired is also a favoured approach in Europe. Generic equivalents 
are less expensive because of the existence of competition, with different mechanisms 
employed across European countries to encourage the uptake of generics. For example, 
financial incentives for pharmacists such as higher margins or additional payments may 
provide an incentive to dispense a lower-cost generic equivalent (e.g. in France, the 
Netherlands, Norway, Spain and the UK). Similarly, in Romania and Estonia, pharmacists are 
required to dispense the least-cost multi-sourced product. However, this policy is contingent 
on the pharmacists being authorized to make changes to a physician’s prescription, such as 
substituting a generic equivalent for a branded drug. In some countries physicians are 
mandated or encouraged to prescribe by generic name, as in Finland, France, Germany, 
Ireland, Italy, Luxembourg, the Netherlands, Portugal, the Uk and in some regions in Spain. 
Since generic substitution is only permitted in some countries (e.g. Denmark, Finland, France, 
Norway, Spain, with the physician’s consent in Poland, and only if the original brand is not 
available, in the Czech Republic) financial incentives are instead placed on patients in the form 
of reference pricing (as mentioned above). Policies to promote generic drugs are prevalent in 
Europe, with most countries choosing a combination of approaches. These have contributed to 
the growing share of the pharmaceutical market held by generics, although it is not so clear to 
what extent they have slowed overall expenditure growth.  
 
In containing pharmaceutical costs, much depends on whether physicians are given the 
appropriate incentives to prescribe generics when possible and aim for best value for money. 
Recent years have seen a growth in initiatives focusing on incentives for physicians, such as 
individual, practice or collective prescribing budgets in the UK and Germany, or prescribing 
guidelines in France. Evidence of the impact of this different type of incentives is not 
conclusive. Their effectiveness relies on both adequate information systems to track the 
guidelines, and also explicit quality assurance mechanisms (Mossialos et al, 2005).  
 

Data and information on pharmaceuticals and medical technologies 

 
Where possible, the EMEA will endeavour to use data on EU27 countries from 1992 onwards. 
However, publicly available/non-proprietary data on the status and use of pharmaceuticals in 
the EU25 market is limited. Although OECD, EUROSTAT and WHO Europe provide excellent 
data on health status, causes of death and healthcare spend, they have little information on 
the availability and use of pharmaceuticals in Europe. In addition, much of the information that 
the EMEA holds internally is classified as confidential due to ongoing procedures or company 
agreements. 
 
Table 11.8. Contribution of European countries to global prescription drug market by value 
(2006) 
 
Europe remains the second largest pharmaceutical market in the world with prescription drug 
sales of $181.8bn in 2006. However, growth rates of all other regions, except Japan, exceed 
that of Europe (4.8%). This trend is expected to continue in future years, particularly with the 
rapid emergence of developing pharmaceutical markets in China and India. 
 
Figure 11.4. Relative prices of drugs across EU25 based on price data from 181 
pharmaceutical products (2005) 
 
The total cost of pharmaceuticals to society is highest in Germany, followed by Denmark, 
Ireland and Italy. Eastern European pharmaceutical markets, as represented by Lithuania, 
Slovakia, the Czech Republic and Hungary, have the lowest cost. 
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Research and development into priority diseases. 

 
Figure 11.5. Current levels of research and development into WHO priority diseases in the 
developed world (2007) 
 
To date, the highest number of products under development in Europe, in accordance with the 
World Health Organization (WHO) priority-list-of-diseases, are anti-neoplastic agents (figure 
11.5). 
 

Therapeutic focus of products approved at Community level and forecast for the years 2008-2010 

 
Figure 11.6. Therapeutic focus of products approved at Community level by ATC-1 therapy 
area (2004-2010) 
 
The expected product-mix of prospective applications for marketing authorisation to be 
submitted at Community level through centralised procedure shows stability in the main 
therapeutic areas with the class of anti-neoplastic and immunomodulating agents remaining 
dominant and representing approximately 20% of the overall product-mix (figure 11.6.). 
 

 
11.4. Health Technology Assessment  

 
The development of research-based innovations provides health care with a multitude of 
effective technologies and contributes to the improvement of the health of European citizens. 
The range of health technologies spans from prevention to diagnostic procedures, 
pharmacological and non-pharmacological interventions and therapies, surgery and 
rehabilitation. Even the systems within which health is protected and maintained - including 
health informatics - can be seen as technologies.  
 
A few examples of technologies are e.g. 
• Diagnostics such as computer tomography in mild head injury 
• Pharmaceuticals and biological medicines e.g. monoclonal antibody (Trastuzumab) in early 

HER2-positive breast cancer 
• Complex organisational and clinical interventions e.g. acute inpatient care and early 

rehabilitation in stroke 
• Population based screening programmes to reduce the risk of cervical cancer 
• Recent vaccines against Human Papilloma Virus (HPV) to reduce the risk of cervical cancer 
• Laparoscopic bariatric surgery in severe obesity.  
 
Effective health technologies do not by themselves find their way into health systems through 
some kind of passive diffusion. Often implementation is scattered leading to uneven 
application, sometimes involving overuse and underuse within the same system. Successful 
implementation depends on many factors. The following text describes a research-based 
multidisciplinary facilitator to improve the implementation of new technologies in health 
systems: the Health Technology Assessment. 
 
The role of Health Technology Assessment (HTA) is to inform the development of healthcare 
policies of given health systems. Technology assessment in healthcare is defined as a 
multidisciplinary field of policy analysis. It studies the medical, social, ethical and economic 
implications of development, diffusion and use of health technology (INAHTA). HTA is 
described as a multidisciplinary process that summarises information on the medical, social, 
economic and ethical issues related to the use of a health technology in a systematic, 
transparent, unbiased, robust manner. Its aim is to inform the formulation of safe, effective, 
health policies that are patient focused and seek to achieve best value. Despite its policy goals, 
HTA must always be firmly rooted in research and the scientific method (EUnetHTA). 
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The role of HTA has been compared with that of a bridge between research and decision-
making. Figure 11.7 depicts how HTA projects ideally make their starting point in questions 
from the policy world and base their work processes on methods and information from the 
research world. The reporting is fed back to the policy world to inform specific policies. 
 
Figure 11.7. Relations between research and decision-making process. 
 
 

 
 
 
 
HTA is one source among other sources of information for policy. Policy-makers also make use 
of expert opinion, scientific advice, health statistics and information, public hearings, lobbyists, 
etc. HTA should be seen as information into - but separate from - policy-making and decision-
making. Often, many issues play a role in the actual definition of policies that cannot all be 
covered by HTA (Figure 11.8).  
 
Figure 11.8. HTA as an input to priority-setting and decision-making.  
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From the 1980’s onwards, HTA has been institutionalised at national and regional levels in 
most EU member states. By 2007 there were national agencies in 15 member states, and 
national focal points for HTA in most other member states (www.eunethta.eu). Countries such 
as Spain and Italy have several regional HTA agencies. A global network for HTA agencies, 
INAHTA, has existed since 1993 (www.inahta.org), and there is an international society for 
HTA (HTAi) (www.htai.org) and a scientific journal, International Journal for Technology 
Assessment in Health Care.  
 
Irrespective of national variations, that may reflect the specific policy setting that HTA is 
informing into, the process of HTA can normatively be described as depicted in Figure 11.9. 
The key point that HTA is multidimensional and multidisciplinary is reflected in the several 
dimensions that should be considered for inclusion in an HTA project (Busse et al., 2002). The 
EU funded ECHTA/ECAHI project listed the following sciences and research methodologies that 
contribute to HTA:  
 
Safety, efficacy, effectiveness aspects 

• Interventional clinical research, mainly randomised controlled trials  
• Clinical epidemiology and statistics 
• Population-based epidemiology 
• Systematic review of published evidence  
• Research in biotechnology 
• Medico-technical research  

 
Psychological, social, ethical aspects 

• Psychology (personality as well as social psychology) 
• Anthropology 
• Sociology 
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• Academic ethics  
 
Organisational, professional aspects 

• Health services research  
• Organisational research 
• Systems science 
• Occupational and organisational psychology  
• Sociology of organisations 
• Informatics research 

 
Economic aspects 
 
General economic theory 

• Macroeconomics 
• Microeconomics 
• Health economic methods such as 
• Modelling cost-effectiveness ratios using quality-adjusted life years (QALY) 

 
The incorporation of population and patient preferences in health economic analysis  
Information and data for HTA comes primarily from two sources: 
 

• Published research, be it clinical, epidemiological, psychological, economic or other 
relevant research 

• Health information including economic information from population or healthcare 
registers, surveys, epidemiologic studies etc. 

 
Figure 11.9. Conduction of an assessment 
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Source: Busse et al (2002) 

 
 
The reporting of HTA varies from, say, large reports that cover a range of technologies for 
specific diseases, such as Diabetes type-2 or low back pain, to alerts on single technologies 
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and reports on single interventional procedures. Transparency in HTA processes and reporting 
is important for the credibility of the products, and most institutions involve external peer-
review in their quality assurance procedures. Pressures to provide timely HTA information to 
policy processes which can sometimes be very rapid with a lot of public attention has lead to 
HTA products such as “Rapid HTAs” and “Alerts”.  
 
The practice of HTA varies considerably across national settings. HTA informs policy- and 
decision-making, which is done in a specific political, economical, and institutional context. For 
the sake of utility, HTA designs its processes and output to fit the relevant context. However, 
there is a considerable duplication of efforts in European HTA – including elements in the 
process of HTA that can be shared. One obvious example is the results of systematic search 
and review of published evidence on the efficacy and effectiveness of interventions. However, 
unnecessary duplication of methodologies and procedures in the processes of planning, making 
and publishing HTAs on specific technologies is also prevalent. Considerable resources may be 
restricted if definable and agreed best practices are not applied in HTA across Europe. When 
the same information seemingly is leading to varying conclusions and subsequent 
recommendations, the duplication of HTA on the same topic may even lead to controversy over 
the scientific soundness of HTA, as was the case with HTA in positron emission tomography 
(PET) some years ago.  
 
The current EU funded European Network for Health Technology Assessment, EUnetHTA 
project aims at reducing duplication of efforts through practical tools and methodologies that 
can work trans-nationally. See www.eunethta.eu for more information. 
 
HTA is increasingly used in formal policy processes across Europe. As previously underlined, 
HTA informs policy and does not define policies nor make decisions. There is a clear distinction 
in England between assessment (a scientific process and the role of the HTA Programme) and 
appraisal (the role of policymakers, such as the National Institute for Health and Clinical 
Excellence (NICE) (Walley, 2007) . 
 
The HTA Programme supports all NICE technology appraisals by commissioning independent 
assessments of the evidence, accompanied by economic evaluation and a review of 
manufacturers’ submissions. These are provided to NICE’s appraisal committees to inform its 
decisions, and are made publicly available once NICE has reached its preliminary decisions. 
The assessment does not make any recommendations.  
 
The EU Commission and the Council of Health Ministers have stressed the need for a 
sustainable network for HTA in Europe. The Commission has expressed that “Health technology 
assessment is a good example, where it is more efficient for everyone to collaborate on 
assessing new health technologies rather than duplicating assessments across the Member 
States”. Thus, EU member states and the Commission should be able to agree on mechanisms 
to bring a sustainable network for HTA in place by the end of the current EUnetHTA project 
(2006-08).  
 
 
During 2008 the EUnetHTA project partners continued to create an organisation that could  
ensure the transition from a project to a permanent collaboration in a sustainable network for 
HTA. This work involved HTA agencies, Ministries of health in Member States and the EU 
Commission. A public consultation was carried out on a draft proposal for European HTA 
Collaboration years 2009+ in November 2007 – January 2008 (www.eunethta.eu) which 
encouraged the efforts and gave valuable information for making the final proposal. 
 
 

 
11.5. Tissue, cell and organ transplants 
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11.5.1. Introduction 

 
Over the past 50 years, organ transplantation has become established worldwide, bringing 
benefits to hundreds of thousands of patients The excellent results of organ transplants, in 
terms of life years gained and improvement in the quality of life, have multiplied the 
indications of these therapies. The use of human organs for transplantation has steadily 
increased during the past decades. Organ transplantation is now the most cost-effective 
treatment for end-stage renal failure, while for end-stage failure of organs such as the liver, 
lung and heart, it is the only available treatment. About 250.000 individuals are now living in 
Europe with a transplanted organ. Transplant procedures continue to develop and in the future 
may offer practical treatment for other unmet medical needs. Every year, a number of organs 
are exchanged between EU Member States. Cross-border exchanges mean that the 
transplantation process is carried out by hospitals or professionals falling under different 
jurisdictions. Organ donation and transplantation are sensitive and complex issues that have 
an important ethical dimension and require the full participation of the societies for their 
development. Several aspects are dealt with differently in different Member States depending 
on cultural, legal, administrative and organisational issues. 
 
The European scenario of deceased organ donation is extremely varied (Figure 11.10): 
• a few nations with yearly donor rates over 20 per million population (pmp); 
• a major block of countries with yearly rates between 10 and 19 pmp; 
• and a few, whose deceased donor rates fall below 10 pmp. 
    
Two different models are present in the EU: 
 
• one consists of law-approved, institutional centred, national transplant organizations 

(NTOs) based on the principle of local and regional coordination,  
• whereas the other consists of multinational organ exchange organizations (OEOs) whose 

main objective it is to allow for adequate donor-recipient matching through international 
organ sharing.  

 
In the light of these two different models, the EU transplant geography can be split into two 
areas: countries with NTOs based on the principle of local and regional coordination - such as 
Spain, Italy, France, and Portugal - and countries grouped into multinational exchange 
organizations, such as Eurotransplant (Germany, Austria, Belgium, The Netherlands, 
Luxembourg, Slovenia, and Croatia) or Scandiatransplant (Denmark, Sweden, Finland, and 
Norway). Even among those nations that have recently joined the EU, some have opted for a 
NTO-like model (Poland, Hungary), while other, smaller countries have gathered in an OEO-
like fashion (Balttransplant for Estonia, Latvia and Lithuania).  
In a NTO model, transplantation is a complex healthcare process requiring active participation 
from healthcare professionals, stakeholders and local/regional/central authorities. With the 
exception of UKTSA (the UK Transplant Service Authority), virtually all major NTOs are 
centrally-governed, institutional organizations, officially endorsed by public laws and/or bills 
and in charge of disciplining, monitoring and planning all donation and transplantation 
activities within their borders. 
On the contrary, OEOs operate mainly to assure appropriate donor-recipient matching and the 
resultant favourable results of organ transplantation, by enlarging the recipient pool. The 
principle OEOs were founded upon was that the larger the organ recipient pool on file, the 
better the possibility of appropriate HLA donor-recipient matching. This idea led to the birth of 
international transplant exchange organizations in Central and Northern Europe, initially 
limited to renal transplantation and later expanding to the field of liver, heart, lung and tissue 
transplantation. 
 
Figure 11.10. International Figures On Organ Donation and Transplantation 
 
Success of transplantation indeed depends on several factors, related in part to recipient 
health conditions and in part to donor characteristics. The organ may come from a deceased or 
a living donor. Each donated organ should have an acceptable quality and should not expose 
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the recipient to unacceptable risks. The evaluation of donors suitability is largely influenced by 
the limited availability of organs, the balance between risks and expected benefits for the 
recipient and time constraints due to ischemia of organs. Despite these limitations and taking 
into account the risk of transmission of infectious or neoplastic diseases, establishing a 
consensus about common basic guidelines and methodologies is of primarily importance. 
Expanding the limits of criteria for older or other donors should also take this aspect into 
account. 
 

 

11.5.2. Data sources 
 
A number of transplant organizations and scientific societies operate in Europe  
European transplant organizations on web: 
 
The European Society for Organ Transplantation (ESOT) ( www.etco.org/transplant_organizations.htm) 
 
 

EU National transplant organizations on web: 

− Austrotransplant  

− Belgian Transplantation Society  
− British Transplantation Society (BTS)  

− Czech Transplant Society  

− Danish Transplantation Society (DTS)  

− Deutsche Transplantations Gesellschaft (DTG)  

− Etablissement français des Greffes (EFG)  

− Eurotransplant: Austria , Belgium , Germany , Luxemburg, the Netherlands , Slovenia and Croatia 

:   http://www.eurotransplant.org/  

− HungaroTransplant  

− Hellenic Transplant Organization  

− Hungarian Transplantation Society  

− Italian National Transplant Centre (CNT)  

− Lithuanian Bureau on Organ Transplantation  

− LUSO Transplant  

− Nederlandse Transplantatie Vereniging  

− Nord Italia Transplant (NITp)  

− Organización Nacional de Transplantes (ONT)  

− Poltransplant  

− Romtransplant  

− Scandiatransplant  

− Sociedade Portuguesa de Transplantação (SPT)  

− Société Francophone de Transplantation (SFT)  

− Svensk Transplantationsförening  

− Polish Transplantation Society  

− Turkish Transplantation Society (TTS)  

− UK Transplant  

− www.bultransplant.bg 

− www.dso.de 

− www.eom.gr 

− www.transplantacija.lt 

− www.slovenija-transplant.si 
 
European transplant physician and organ procurement societies, registries, projects and studies on web: 

− Donor Action Foundation  

− Euroliver Foundation  
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− European Transplant Coordinators Organization (ETCO)  

− Georgian Association of Transplantologists (GAT)  

− Collaborative Transplant Study (Heidelberg University ): http://www.ctstransplant.org/  

− Societa' Italiana di Nefrologia (SIN)  

− Società Italiana Trapianti d'Organo (SITO)  

− ERA-EDTA Registry: http://www.era-edta-reg.org  

− European Liver Transplant Registry: http://www.eltr.org/  

− International Islet Transplant Registry: http://www.med.uni-giessen.de/itr/  

− Italian Dyalisis and Transplant Registry (RIDT): http://www.sin-ridt.org  

− ISHLT International Registry for Heart and Lung Transplantation: 

http://www.ishlt.org/registries/heartLungRegistry.asp 

− Spanish Bone Marrow Donors Registry (REDMO): https://www.fcarreras.org/ 

− Spanish Liver Transplant Registry: 

http://www.ont.es/./calidad.jsp?id_nodo=25&&&keyword=&auditoria=F  

− DOPKI: http://www.dopki.eu/  

− ALLIANCE-O: http://www.alliance-o.org/Alliance-O  

− Transplant Procurement Management: http://www.tpm.org/  

− British Organ Donor Society: http:/body.orpheusweb.co.uk/ 

− Association of Organ Procurement Organizations: http://www.aopo.org/  

− Euroliver Foundation: http://www.euroliver.be/french/entree.htm  

− European Homograft Bank (EHB): http://www.ehb.org/   

− Donor Action Foundation: http://www.donoraction.org  

− Transplant Procurement Management  

− Spanish Association of Tissue Banking (Asociación Española de Bancos de Tejidos (AEBT)) 

− ETPOD: http://etpod.il3.ub.edu 
 
 

 
11.5.3. European survey on donation and transplantation activities  

 
In 2003 the European Commission conducted a survey (European Commission, 2003) related 
to organ transplantation in the 25 EU Member States as well as in Bulgaria, Norway, Romania 
and Turkey, with the intention of collecting information on the legal framework related to 
ethical, organisational and technical aspects in the field of organ transplantation. The results of 
this survey are available in the website of this report. 
(http://ec.europa.eu/health/ph_threats/human_substance/documents/organ_survey.pdf). 
 

Authorisation for transplantation procedures 

 
The requirements in different countries in relation with the authorisation of organ 
procurement, organ transplantation (figure 11.12) organ exchange and organ importation and 
exportation are shown in Figures from 11.11 to 11.14. 
 
Figure 11.11. Organ Procurement in different European countries 
Figure 11.12. Organ transplantation in different European countries 
Figure 11.13. Exchanges and import/export of organs in different European countries 
Figure 11.14. Percentage and absolute numbers of countries with register in plan in different 
settings 
 
Only 8 countries have binding official mechanism for reporting serious adverse events, 
whereas in other 12 the system is driven by guidelines. 
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The criteria for cadaver organ selection are regulated by technical guidelines in most countries 
(23) with only nine having binding selection criteria in place. For the living donor, 13 countries 
have binding criteria, while other 15 have technical guidelines. 
Figure 11.15 shows the different factors included in the risk assessment in the different 
countries, and how they are regulated (binding requirements, technical guidelines or not 
regulated). 
 
Figure 11.15. Risk assessment criteria in organ transplant 
 
Most of the risk assessment is governed by technical guidelines. With the exception of 
haemodilution of donor samples and prion diseases, where a considerable proportion of 
countries do not have any kind of law / guidelines in place, evaluation of the different criteria 
in the risk assessment are covered in technical guidelines in most of the countries surveyed. 
The use of authorised laboratories for carrying out the different tests is a binding requirement 
in 10 countries, although other 15 include this recommendation in technical guidelines. 
The use of authorised tests for testing the donors is a binding requirement only in seven of the 
countries surveyed. However, other 17 include this provision in technical guidelines. Figure 
11.16 shows the biological tests used in the countries and indicates whether these tests are 
carried out on a routine basis or depending on donor characteristics.  
 
Figure 11.16. Biological tests in organ transplant 
 
As Figure 11.16 shows, there is consensus in the use of a number of tests (Anti HIV, Anti HCV, 
Ag-Hbs or Treponema Pallidum). However, this does not apply to all tests (HTLV, 
Toxoplasmosis or Ag-HIV). 
With respect to tumour markers carried out for donor evaluation, Figure 11.17 shows the 
different practices in the countries surveyed. There is wide heterogeneity, but the results show 
clearly that few countries carry out these tests on a routine basis. 
 
Figure 11.17. Tumour markers in organs transplants number of countries 
 
Figure 11.18 shows the different procedures for the retrieval of organs, their packaging, 
labelling, preservation and transport, as well as how the documentation to be provided with 
the organ, the quality systems and the audit of accidents are regulated. It is clear that in most 
countries these procedures are governed by technical guidelines: 
 
Figure 11.18. Organ transplantation procedures. 
 
 
11.5.4. Organ shortage 
 
The severe shortage of organ donors remains the main challenge that EU Member States face 
with regard to organ transplantation of humans organs by organized criminal groups. 

 
The disparity between the demand for organs and the current supply is a growing problem in 
Europe. More than 60.000 patients are now on waiting lists in Europe. About 10 people waiting 
for an organ donation die everyday in Europe waiting for a transplant. Mortality rates while 
waiting for a heart, liver or lung transplant usually range from 15 to 30%. Despite the 
burgeoning demand for transplanted organ, the number of available cadaveric organs has 
remained essentially static over the past decade. 
 
Even in cases where there have been sustained increases in the number of donors, it is very 
difficult to reduce the number of patients and time spent on waiting lists. Demand for 
transplants is increasing faster than organ donor rates. 
There are different reasons for the shortage of donors. There are also large differences 
between Member States’ successes in increasing their donor pool. Donor rates vary widely in 
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different European countries (see Figure 11.10). These differences cannot be easily explained. 
They are probably due to a complex mix of cultural, historical and social factors combined with 
aspects related to the characteristics of the health service and the organisational aspects of 
the donation system within each country. 
 
One of the adverse consequences of the scarcity of organs for transplant is trafficking of 
human organs by organized criminal groups. 
 
Organ trafficking is not a new problem worldwide. In the 1980s, experts began to notice what 
was to become known as “transplant tourism” when prosperous people began travelling to 
poor countries to receive organs from poor donors. Since then other routes have opened up. 
While current estimations indicate that organ trafficking remains on a relatively modest scale 
in Europe, the issue is nevertheless of serious legal political and ethical concern. 
 
Some Member States have put in place different initiatives focusing on the organisation of 
donation systems and current practices that have been shown to increase organ availability. 
The establishment of an efficient system for identifying people that could become organ donors 
upon their death, once all mandatory consent requirements in Member States have been met, 
has been identified as a key element in increasing the donation rate. It has been indicated that 
many donors are lost due to lack of evaluation, lack of referral or because the option of 
donation is not presented to relatives. 
In some Member States, the training and employment of healthcare professionals responsible 
for identifying persons that could become organ donors upon their death and organising the 
donation process has increased efficiency in the procurement of organs and improved the 
functioning of transplant systems. 
In order to expand the donor pool, it could be important to explore the promotion of altruistic 
donations from living donors, on the basis of appropriate safeguards concerning the protection 
of the living donors and the prevention of organ trafficking. Living donation in Europe 
represents 17% of kidney transplant activity and 5% of liver transplantation. Although living 
donors have always been critical for transplantation, the donations from living donors has 
dramatically increased over recent years. The increase in living organ donation can be due to 
multiple factors, including pressure created by the shortage of deceased donors, surgical 
advances, strong evidence of favourable transplant outcome and low donor risk. 
The extent to which living donors volunteer for donation also varies widely within Europe. 
In specific circumstances an additional option is to consider other potential donors 
(“expanded donors”) who are not ideal donor candidates due to positive serology, congenital 
and inherited disorders, history of malignancy or other characteristics such as donor age or a 
history of hypertension and diabetes. 

 
Public awareness and opinion also has an important role to play in increasing organ donation. 
Organ donation and transplantation are medical treatments that require the full participation of 
society for their development. There are many complex and sensitive ethical issues in this 
area, and it has become clear that several of these aspects are dealt with differently in 
different countries depending on cultural values. 
In 2006, 56% of Europeans declared themselves ready to donate their organs to an organ 
donation service after their death. Answers to the question differ widely between countries. 
Family refusals to donate organs of their deceased relatives fluctuate in Europe from 6% to 
42%. Again, these differences are not easy to understand. They could be explained by the 
wide variability of procedures in the law of donor consent, for living and deceased donors, 
different organisational practices, and also other important cultural, economic or social factors 
that influence the society’s perception of the benefit of donation. 
The most cost-effective means of increasing public willingness to donate seems to be 
improving the knowledge of health professionals and the media about transplantation issues. 
Because both positive and negative messages can affect the public’s willingness to donate, 
there is a need for a professional attitude towards donation and support from experts in the 
field of communication. 
Continued education should form an essential element of any communication strategy. People 
should be encouraged to speak about organ donation and to communicate their wishes to their 
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relatives. Only 41% of European citizens have discussed organ donation within the family. 
There is an important positive correlation between having discussed it within the family and 
willingness to donate organs. 
The creation of a European organ donor card which indicates the willingness of the holder to 
donate organs or not, will contribute to increasing public awareness. 81% of European citizens 
support the use an organ donor card to make it easier to identify people willing to donate 
organs after their death. In spite of this, only 12% of Europeans currently have an organ 
donation card. 
 
Comparison between countries shows that final national donation rates do not always correlate 
with the percentage of people who have previously declared themselves ready to donate in 
these countries. This clearly indicates the importance of having an efficient transplant system 
in place ensuring that the organs of people willing to donate become available. 
A prerequisite for any action in this area is the establishment of adequate transplant systems 
at national level. This system needs an appropriate legal framework, a good technical approach 
and organisational support. The role of competent authorities is crucial in the organisational 
system. These authorities must ensure compliance with basic standards and organise the 
donation and transplantation activities. 
The different organisation systems in Europe are the result of their origin and history. Even 
among EU countries with well-developed services, there are considerable differences in organ 
donation and transplantation activity, with some organisational models seem to be performing 
better than others. 
Organ transplants are subject to time pressure. The process from procurement to 
transplantation should be completed in a few hours (in order to preserve organ viability). In 
addition, for organs to be transplanted the donor has to match with the recipient. This makes 
the organisational structure a key element of organ donation/transplantation systems. 
As part of this organisation, an effective allocation system is essential. This system has to take 
into account the short time that organs can be maintained and the need to ensure that the 
organ is assigned to the most suitable recipient, according to predefined criteria. 
The new Member States face greater health problems than the rest of the Union but have less 
economic means to address them. Their health systems are therefore under particular 
pressure, notably when it comes to the process from organ donation to transplantation, whose 
complexity may make it particularly difficult to address. This leads to huge differences between 
Member States in terms of accessibility to transplants and length of waiting lists. 
Collaboration at EU level can bring particular benefits to those systems. It has been accepted 
that the larger the pool of donors, the better the match. Urgent patients and difficult recipients 
(children, highly sensitised patients, etc.) cannot be treated efficiently within the scope of a 
small organisation; this is of particular concern for small Member States. 
At the same time, on the donation side, involvement of the local actors (hospital transplant 
teams and transplant coordinators) in the decision-making process has helped to motivate the 
professionals concerned and produced more efficient results. 
A flexible system combining a decentralised network formed by local organisations mainly 
focused on organ procurement, and the promotion of donation with large organisations focused 
on promoting organ sharing and cooperation, seems to be the most effective organisational 
approach. 
The Council of Europe’s Agreement No 26 on the exchange of therapeutic substances of human 
origin in 1958 became the starting point for cross-border activities in this field. The work of the 
Council of Europe, Eurotransplant, Scandiatransplant, European Transplant Network or the 
regular meetings of the European organ exchange organisations are good examples of the 
need of European cooperation. 
 

Quality and safety of organ donation and transplantation 

 
Transmission of HIV/AIDS, hepatitis B and C, bacteria, fungi and parasites through 
transplantation, as well as of for different types of cancers has been described in scientific 
literature. The transmission of disease by a deceased donor organ can result not only in the 
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loss of the allograft but also in the death of the immune suppressed recipient. Despite the 
shortage of deceased organ donors, every organ must be evaluated thoroughly. 
 
A number of measures can be introduced into every stage of the transplant process in order to 
improve the quality and safety of organs. Pre-transplant evaluation of potential donors is an 
essential part of solid organ transplantation. 
This evaluation must provide enough information to undertake a proper risk-benefit analysis 
by the transplant team. Risks and characteristics of the organ must be identified and 
documented to allow allocation to a suitable recipient. 
The maintenance of donor records and quality systems have been identified as key steps 
towards quality and safety. Standard procedures for procurement and requirements for organ 
preservation and transport must be in place. 
An effective transportation of organs must be guaranteed in order to minimise ischemic times 
and avoid organ damage. While maintaining medical confidentiality, the organ container must 
be clearly labelled and must contain the necessary documentation. 
The transplant system must ensure traceability from donor to recipient(s). The system must 
have an alert capacity for any unexpected complication ane be able to detect and investigate 
serious or unexpected adverse events. 
Many times an organ donor is also a tissue donor. Quality and safety requirements for organs 
shall complement and be linked with the existing community system for tissues and cells. An 
adverse reaction in an organ donor recipient should be traced and reported on the tissue 
vigilance system if needed. 
The key role of national competent authorities in ensuring the quality and safety of this 
process has already been stressed, as well as the importance of establishing systems for the 
authorisation of establishments and programmes of organ donation and procurement based on 
common quality and safety criteria. This system would provide a complete list of authorised 
centres throughout Europe, accessible to the public and professionals. 
Binding safety and quality criteria should not have as a consequence a reduction in the actual 
number of donors. It is important to have a clear understanding of the disease transmission 
risk inherent in each case. Although a definition of risk based upon the donor’s profile is critical 
to rational decision-making, each decision also depends upon the recipient’s characteristics. In 
every case there is a balance of risks and benefits to be considered: the risk associated with 
the organ versus the consequences of not getting a transplant. 
 

 

11.5.5. Research in the transplantation field 
 

Current situation of the research in the transplant field at European level: 

 
The EU should finance projects that really include most of the European countries, in such a 
way that the economic efforts are centred on a lower number of projects but of a stronger 
potential impact, related to transplantation medicine both in terms of biomedical science and 
public health policy. The role of the EU should be to facilitate cross-talk between healthcare 
professionals and politics at organizational level, i.e. institute a framework for resolution of 
practical problems, where ideologies, religion, political influences be abandoned in favour of 
pragmatism. 
Within the EU there are huge differences in access that cannot merely be explained by 
differences in donation rates. Accessibility means to work hard on organ shortage, but also set 
up transparent healthcare processes, expand these processes to all social classes and racial 
categories as well as constantly monitor organ allocation modalities. Again, these goals are to 
be achieved only through active integration of all the actors involved in the transplant process: 
healthcare professionals, stakeholders 
and authorities. In fact, the Seven Framework Research Programme, recently launched by the 
European Commission offers a unique opportunity to implement a new vision of transplantation 
research requiring a high level of integration within multidisciplinary teams. 
An article published on Transplant International written by Michel Goldman e Kathryn Wood 
(Goldman and Wood, 2007) shows the current situation of research at European level. The two 
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researchers are respectively coordinator and president of the scientific committee of the 
project called TRIE (Transplantation Research Integration across Europe) funded by the 
European Commission within the 6th Framework Programme, second last as Specific Support 
Action. In the last 10 years, many scientists have gone abroad, weakening considerably the 
European position in the transplant field; therefore, the European Commission decided to fund 
projects aimed at completing the current know-how and the available resources with new 
research programmes in the field, and identify priorities in order to start collaborative research 
activities at European level. TRIE is one of these project. It focuses to identify common issues 
in organ and cell transplant in order to join forces for a common goal. The project will gather 
comments and proposals of the participants and will provide to the European Commission tools 
and directions to be taken to improve the research on three aspects considered as priority by 
the experts: 
 

1. biomarkers to define the risk of rejection and to finalize per and post hematopoietic 
stem cells (CSE) and solid organ transplant therapies, 

2. new cell therapies for CSE and solid organ transplant, 
3. innovative training programmes for doctor, surgeons, scientists and for the whole staff 

involved in the transplant and research in the field of CSE and solid organ. 
 

The success depends on the mobilisation of the European transplant community. To examine 
the project and actively participate, please see the dedicated website (www.transplantation-
research.eu). 
 

European research project in transplantation field: 

 
ETPOD is a project funded by the DG SANCO of the European Commission. The aim of this 
project is to design and validate a professional European Training Program on Organ Donation 
(ETPOD) at different involvement levels, in order to contribute to an increase in organ donation 
knowledge, maximize the impact in the growth of organ donation rates and disseminate 
reliable information to the health community in order to raise donation consciousness and 
encourage a positive attitude towards this issue. 
Its goals are: 

− To build a solid European collaborative partnership in the organ donation-
transplantation process that will enable to respond to the growing demand of organ 
replacement therapy by increasing donation rates.  

− To train Health Care Professionals from the European Union countries with the aim of 
providing them with the know-how, competences and motivation in the organ donation 
process, to grow to be Transplant Coordinators and lead organ donation-procurement 
programs in an efficient and successful way. To design and validate a professional 
European Training Program On Organ Donation (ETPOD) at different involvement levels  

 

Alliance-O (European Group for Coordination of National Research Programmes on Organ Donation 
and Transplantation):  

The Alliance-O consortium is built on already existing collaborations. The group then decided to 
focus on organ transplantation policies and planned to apply for an ERA-NET. The objective is 
to set up cooperation and coordination of national and regional research activity through a 
network of programs in the field of OT. 

− Research programmes for improving Organ Transplantation efficiency addressed in this 
action are: expanding donor pool (heart beating and non heart beating deceased 
donors, living donors), improving the efficiency and equity of allocation rules, the safety 
and quality of organ transplantation, the evaluation methodology and fundamental 
research. 

− 7 member states partners : De, Fr, It, Hu, Sp, Po, UK, all represented by national public 
bodies involved in the organisation of organ transplantation.  
Duration: : 3 years. 

− The Agence de la biomédecine (ex-Etablissement français des Greffes) is the 
coordinator of the project. 
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− Alliance-O is a coordination action of the ERA Net scheme of the 6th framework 
programme 

 

Dopki (FP6 SSP-3): 

To design specific tools for establishing the potential for organ donation and its outcome and 
define the limits of organ’s safety and quality for improving organ Donation Rates. 
 

EUROCET (E-Ten):  

To create a European donation and transplant activity registry for delivering information on 
organs, tissues and cells to professional operators and institutions taking into account the 
EURODONOR project, whose goals are: create protocols, Registry, implement methodology, 
deliver information, support institutional bodies. 
 

European Quality System for Tissue Banking:(Public Health 2003) 

To Develop the method to ensure standards of quality and safety in relation to tissue banking 
activities required by the future European Directive. 
 
EUSTITE: (Public Health 2005) 
Goals: state-of-the-art documents (Eu./non-Eu Countries), set of practical guidelines of tissues 
establishments, training courses for 40 inspectors, system of adverse event classification and 
reporting  

 

 
11.5.6. Policy tools 
 

European Commission 

 
Since 1999, the EU has had the mandate, under Article 152 of the Treaty, to legislate on 
quality and safety standards for human tissues and cells, human organs and blood used in 
medical treatment. EU Directives have been adopted on blood 
(http://ec.europa.eu/health/ph_threats/human_substance/legal_blood_en.htm), on tissues 
and on cells 
(http://ec.europa.eu/health/ph_threats/human_substance/legal_tissues_cells_en.htm). A 
similar Directive on the quality and safety of organs could be envisaged in the future.  
 
The European Commission has already undertaken a number of initiatives in various policy 
areas.  

• The Health and Consumer Protection Directorate General has been working on two projects 
to develop a European Training Program on Organ Donation and to contribute to create a 
consensus on European common standards regarding legal, ethical, protection and 
registration practices in relation to organ living donors to guarantee the health and safety 
of the donors.  

• The Information Society Directorate General is supporting the creation of a European 
registry on organs, cells and tissues through the EUROCET project 
(https://www.eurodonor.org/eurocet/).  

• In the area of research, a number of projects are being carried out. For example, there is a 
project to develop a list of national and regional research programmes on organ 
transplantation in order to maximise the research already being carried out and avoid 
duplication. A separate European research project is focusing on ways to increase the 
potential of organ donation, e.g. by promoting cooperation and sharing information and 
best practices among certain European countries. Another project is focused on 
reprogramming the immune system to tolerate transplanted organs. 
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Council of Europe  

 
In 1987, the Council of Europe set up the Select Committee of Experts on the organisational 
aspects of cooperation in organ transplantation (SP-CTO). This group prepared many 
recommendations for the Committee of Ministers. The Expert Group has now changed into a 
Steering Committee on Transplantation (CD-PTO) and will continue its work on ethical and 
organisational aspects. 
 
A new step was reached with the Oviedo Convention adopted in 1997 by the Council of Europe 
since its influence is more significant than a simple recommendation or resolution. The aim of 
the Convention is, as defined in article 1, to protect the human being in his/her dignity and 
identity, and to guarantee anybody without discrimination the respect of his/her integrity and 
other fundamental rights and liberties concerning the application of biology and medicine. This 
convention has an annex: Additional Protocol relating to human organ and tissue 
transplantation dated January 24, 2002. Article 21 bans any financial aspect in this domain. 
The Council of Europe also set up a group of specialists on quality assurance for organs, 
tissues and cells and drew up a “Guide to Safety and Quality Assurance for Organs, Tissues 
and Cells” in February 2002, updated in 2006 and 2007. 
 
Annex 11.7.1. List of recommendations and publications in the organ transplantation field 
 
2005Recommendation Rec(2005)11 on the role and training of professionals responsible for organ donation 
(transplant “donor co-ordinators”)  
2004Guide to safety and quality assurance for organs, tissues and cells – 2nd Edition (2004)  
2004Transplant Newsletter – September 2004 Vol. 9 No. 1  
2004Recommendation Rec(2004)19 on criteria for the authorisation of organ transplantation facilities  
2004Recommendation Rec (2004)8 on autologous cord blood banks and explanatory memorandum  
2004Replies to the questionnaire for member states on organ trafficking  
2004Recommendation Rec(2004)7 on organ trafficking  
2003Recommendation Rec(2003)12 on organ donor registers  
2003Recommendation Rec(2003)10 on xenotransplantation and explanatory memorandum  
2003Recommendation 1611 (2003) of the Parliamentary Assembly on trafficking in organs in Europe  
2003State of the art report in the field of xenotransplantation  
2001Recommendation Rec(2001)5 on the management of organ transplant waiting lists and waiting times    
2001Recommendation Rec(2001)4 on the prevention of the possible transmission of variant Creutzfeldt-Jakob 
Disease (vCJD) by blood transfusion   
1999 Meeting the organ shortage: Current status and strategies for improvement of organ donation – a European 
consensus document 
1997Recommendation No. R (97) 16 on liver transplantation from living related donors  
1997Recommendation No. R (97) 15 on xenotransplantation  
1994Recommendation N° R (94) 1 - Human tissue banks  
1994Recommendation 1240 of the Parliamentary Assembly on the protection of material of human origin  
1994Recommendation (94) 1 on human tissue banks  
1992 List of tissue typing laboratories in the member states of the Council of Europe  
1987 3rd Conference of European Ministers of Health (Paris, 16-17 November 1987) - Reports: 
         ▪ Ethical and socio-cultural problems raised by organ transplantation  
         ▪ Organisational and educational aspects of organ transplantation  
         ▪ Legislative measures in relation to organ transplantation and to European co-operation  
         ▪ Procurement and sharing of organs for highly immunised recipients  
         ▪ Current legislation in Council of Europe member states and Finland and results of European co-operation  
1987 Renal transplantation: sense and sensitization by B Bradley and S Gore, Martinus Nijhoff Publishers  
1983 Essential aspects of tissue typing  
1978 Resolution (78) 29 - Harmonisation of legislations of member States relating to removal, grafting and 
transplantation of human substances  
 
• Recommendation No. R (99) 21 of the Committee of Ministers to member states on criteria for the management 

of waiting lists and waiting times in health care (adopted at the 681st meeting) 
• Convention for the Protection of Individuals with regard to Automatic Processing of Personal Data (ETS No. 108) 

and to Recommendation No. R (97) 5 on the protection of medical data  
• World Health Organisation Resolution WHA 42.5 condemning the purchase and sale of organs of human origin  
 
Transplantation in general has higher measurable quality indicators than other replacement 
therapies. Results of organ transplantation are progressively improving over time. This 
improvement is due to the progress made in surgical techniques, the availability of new and 
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more specific immunosuppressive drugs, and the experience acquired by the transplant 
surgical and medical teams. 
 

 

11.5.7. Future developments 
 
The European Commission is addressing a strengthened transplant cooperation among Member 
States, sharing programmes and best practices to help maximise organ donation and equalise 
access to transplantation. Since the potential growth in the supply appears to be definite, 
mechanisms that reduce the demand for organs may have an important effect.  
 
 

 
11.6. Financing healthcare 

 
This section reviews the ways in which healthcare is financed, including levels of expenditure 
and recent trends, which funds are collected and how they are pooled, the levels of coverage 
(including cost sharing), and how benefits are defined, describing both current arrangements 
and recent trends.  
 

 
11.6.1. Health expenditure patterns and trends 
 
OECD Health Data (2007) notes that a growing share of the economy is devoted to health 
across OECD countries. On average, per capita health spending increased by more than 80% 
in real terms between 1990 and 2005, outpacing the 37% growth in GDP per capita. In 1970, 
health spending accounted for just 5% of GDP. By 1990, this share had increased to nearly 
7%. Today, it has climbed to 9%. One in four OECD countries now spends more than 10% of 
its income on health.  
 
During the 1970s a combination of economic recession following the 1974 oil crisis and the 
growing burden of unemployment eroded the view that increased welfare spending was 
sustainable. This resulted in a widespread belief that the welfare state was in crisis. Yet these 
fears were not realized and social spending as a percentage of GDP remained relatively stable 
in many countries. Moreover, in those that have faced continual expenditure growth there 
have been no signs of collapse. While for other areas of government spending may have been 
rising at the pace of GDP, health care tends to grow at a faster rate. Thus, the conflict remains 
between the demand for and the supply of public revenue for healthcare. Countries are faced 
with the options of pursuing deficit financing (not a realistic option for countries that are part 
of the Economic and Monetary Union), cutting other areas of public expenditure, shifting to 
private sources of revenue or increasing efficiency (Mossialos and Dixon, 2002).  
 
Rising health costs can be seen in all countries in Western Europe since 1980 as measured by 
the increase in the proportion of GDP spent on healthcare (OECD Health data 2007). And while 
there appears to be a stabilization of healthcare spending growth in many countries in the 
1990s, this may not reflect success in controlling growth in health care expenditure but rather 
economic growth. For example, in Ireland, economic growth of 8.8% in the 1990s explains the 
apparent decline in the proportion of GDP spent on healthcare. In Finland, healthcare 
expenditure growth slowed in the 1990s as severe economic recession resulted in large-scale 
cuts in expenditure, especially public expenditure. Since the mid-1990s most countries have 
seen a gradual increase in expenditure, with especially high levels of spending reached in 
France, Switzerland, Iceland and Portugal to match Germany’s at over 10% of GDP. 
Meanwhile, following a period of relatively little growth, many central and Eastern European 
countries witnessed a resurgence in spending in the last decade (as measured by proportion of 
GDP) except Croatia, Estonia, Lithuania and Romania. 
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There appears to be significant variation across the region in per capita expenditure: the 
lowest is seen in Romania, Macedonia and Turkey, the highest in Luxembourg, Norway and 
Switzerland. Per capita health expenditure over the last 10 years clearly shows the consistent 
growth across the region; most notably in the countries of central and Eastern Europe. Though 
levels of expenditure among the highest spending European countries, such as France, 
Germany and Switzerland do not come close to that of the United States, which reached 
15.3% of GDP in 2005, or $6401 per capita (OECD 2007).  
 
Some explanations for the continued growth in healthcare expenditure across Europe include 
increases in labour costs, technological innovation and pressures from providers (Altman and 
Blendon 1979; Scitovsky 1984; Barer 1987; McGrail et al, 2000). There are also situational 
factors (e.g. political changes), structural changes (e.g. economic and demographic structure), 
changes in the labour market, the stability and capacity of political structures and institutions, 
environmental factors (e.g. changes in regulation, developments in science), and cultural 
factors (e.g. status of professionals and beliefs in government) that impact healthcare 
expenditure. The process of accession to the EU also played a significant role in the healthcare 
investment growth seen in the countries that joined in 2004 and 2007. Moreover, the 
methodological problems associated with measuring healthcare expenditure and drawing 
comparisons across countries, owing partly to differences in methods and accuracy of data 
collection, variable definitions and initial health system characteristics (public-private mixes, 
technology implemented) are also important to note (Kanavos and Mossialos, 1999).  
 
Table 11.9. Total health care expenditure as a percentage of GDP, 1990-2004 
 
Table 11.10. Total health care expenditure per capita ($PPP in USD), 1990-2005 
 
 

11.6.2. Description and assessment of health financing 

systems 
 
Health financing consists of three main functions: collection of funds, pooling funds across time 
and across the population, and purchasing services (Kutzin 2001). The methods of collecting, 
pooling and purchasing health services vary across Europe and have different impacts on the 
performance of the health system in terms of equity, efficiency, responsiveness and quality of 
care. This section introduces the key trends and reforms affecting the three main financing 
functions – such as changes in contribution mechanisms, changes in pooling, purchasing, 
defining benefits, cost sharing. The implications of these trends can be evaluated on the basis 
of the health financing goals outlined by the WHO: financial protection, equity in financing, 
equity of access, transparency and accountability, rewarding good quality care, providing 
incentives for efficiency (WHO 2006).  
 
Among some of the older member states there have been efforts to increase revenue by 
broadening revenue bases linked to the employed. This contrasts the experience in the 
countries of central and Eastern Europe in the 1990s where there was a shift away from tax 
financing to employment related insurance contributions. There is also a trend visible across 
Europe for creating a national pool of public funds which has positive implications both on 
equity and on efficiency. The increase in strategic resource allocation based on risk-adjusted 
capitation is another widespread trend that can address inequalities that arise from local 
taxation or collection of resources by individual insurance funds. Some countries have 
introduced competition between health insurance funds to improve purchasing, though the 
potential benefits may not outweigh the strong incentives to select favourable risks.  
 
Most countries now provide universal coverage, though the scope (what is covered) and depth 
(level of cost sharing) of coverage varies across Europe, with a trend to lower both scope and 
depth in many countries. This undermines financial protection. In some countries cost sharing 
has been introduced and expanded, while in others there have been reductions. Careful design 
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of cost sharing policies is needed to protect vulnerable groups. This can be done using 
exemption mechanisms. The role of private health insurance remains quite small although it is 
increasing in some countries. Since private insurance generally services richer and better 
educated groups and is associated with higher transactions costs and weaker purchasing 
power, an increasing private market is unlikely to help systems achieve the goals of health 
financing. Finally, the definition of benefits packages is increasingly being guided by formal 
health technology assessment, with the potential to ensure value for money, though in many 
member states its application remains limited by financial, political and technical constraints. 
 

Collecting funds 

 
The sources of financing include individuals or households and businesses, with the 
contribution mechanisms falling into two categories: public and private. The public contribution 
mechanisms include central or local taxes and social insurance contributions, with private 
contribution mechanisms consisting of private health insurance, medical saving accounts 
(MSAs) (though these do not currently play a role in European health systems), cost sharing 
for services in the public benefits package (also called user charges), and direct out-of-pocket 
payments (though calculations of out-of-pocket payment include both cost sharing and direct 
payments) (see below).  
 
European health systems are characterized by a high degree of public expenditure. Table 
11.11 shows that the public share (%) of health expenditure is in most countries higher than 
50% and there is no unique trend in time for all European countries. 
 
While in Western Europe, few countries show a decline in the public contribution to health 
spending (e.g. Belgium), the central and Eastern European region shows a more consistent 
decreasing trend. The UK has embarked on a system-wide reform predicated on substantial 
public investment; the rise in spending from 7.3% to 8.3% GDP in a four-year period (2000-
2004) corresponds to the increase in the public component of total spending from about 81% 
to 86%. While in some countries, in particular in the CEE countries, the role of private 
financing has increased over the last ten years, in most countries the public sector has shown 
some resilience, thus remaining relatively constant or even increasing in the last decade. The 
increase in private funding in CEE countries is almost wholly driven by an increase in out-of-
pocket payment, as the role of PHI remains limited in most countries. In 2004, the countries 
that joined the EU after 2005 averaged 90% of private expenditure from out-of-pocket 
payments, compared to 66% in EU Member States prior to 2005 (WHO HFA 2007).  
 
The role of private funding can be examined more closely by disaggregating the two 
predominant sources: out-of-pocket payments and private insurance. Out-of-pocket payments 
constitute the large share of private health expenditure in all countries. Private health 
insurance (PHI) plays a relatively minor role in healthcare financing in Europe, although it 
appears to have increased as a proportion of total expenditure and a proportion of private 
expenditure in some countries, for example in some of the CEE countries where private health 
insurance was not available prior to the 1990s, and also in Finland, France, Germany and 
Portugal (OECD Health data 2006).  
 
Table 11.11. Public expenditure as a percentage (%) of total health expenditure, 1990-2005 
 
European healthcare systems rely on a mix of contribution mechanisms to finance healthcare 
with the majority providing universal (or near universal) statutory health coverage. The most 
common contribution mechanisms are public – general taxation and social insurance 
contributions (usually payroll taxes) - although out-of-pocket payments represent an important 
financing source in many countries (notably, Bulgaria, Cyprus, Greece and Latvia). As shown in 
Table 11.12, the countries with predominantly tax-funded systems include Sweden, Finland, 
Portugal, Italy, Ireland, Latvia, Norway, Malta, Spain, UK and Denmark. Countries with 
predominantly social insurance funding include Austria, Belgium, the Czech Republic, 
Germany, Hungary, Luxembourg, the Netherlands, Macedonia, Poland, Romania, Slovakia, 
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Slovenia and Switzerland. Finally there are some countries which draw heavily on both 
contribution mechanisms, such as Bulgaria, Greece, Iceland and Turkey.  
 
Key reforms to the overall financing systems in Europe have been seen in three main areas: 1) 
the shift from taxation to social health insurance contribution mechanisms in the CEE countries 
following the economic transition, 2) an increasing reliance on taxation among countries with 
systems predominantly financed through social health insurance (e.g. France, Germany, the 
Netherlands) and also taxation (e.g. Latvia shifting from earmarked tax to general tax, and 
Demark from local to central taxation), and 3) an increased reliance on local taxation in 
countries with predominantly tax-funded systems (e.g. Sweden, Finland, Italy and Spain). A 
significant reform to the system of health financing was also seen in the Netherlands, which 
moved from a dual system of statutory social insurance and private (substitutive) health 
insurance to a heavily regulated system of statutory health insurance with competing private 
insurance funds. 
 
Table 11.12. Financing mix separated by public and private sources, 2004 or latest available 
year(4) 
 

Taxation  

 
Taxation has different sources (direct or indirect), different levels (national or local) and 
different types (general or hypothecated). Direct taxes are taxes levied on individuals, 
households or firms. Direct taxes have the potential to redistribute income between rich and 
poor people. Moreover, personal income taxes, a form of direct tax, are progressive if tax rates 
are higher for those with higher incomes and are proportional if they remain at the same rate 
across the income spectrum (a ‘flat’ tax). While on the whole direct taxation is equitable, 
inequities can occur in situations where income tax rates vary geographically, some forms of 
income are exempt from income tax (e.g. savings), or some forms of expenditure are tax-
deductible (Van Doorslaer et al, 1999). In contrast, indirect taxes, which are taxes on 
transactions and commodities, are regressive since they relate to consumption and not 
income, therefore placing a relatively heavier financial burden on lower income groups (Hills, 
2000). The relative importance of indirect taxes in the financing system thus has a significant 
impact on the level of fairness (progressivism) and income redistribution. 
 
Taxes may be collected locally, as seen in Finland, Norway, Spain, Sweden and Italy, or 
nationally, as in Greece, Latvia, Malta, Portugal, Denmark, Spain and the UK. Local taxation 
may be associated to: increased transparency because there is a closer link between the 
revenue generated and the amount spent on health care; increased accountability because 
local politicians are closer to the electorate and allocation decisions may be more apparent; 
and greater responsiveness to local performance (though in practice local politicians may be 
unwilling to make necessary but unpopular changes; Thomson, Foubister and Mossialos 2008). 
In addition, local taxation has the advantage of separating the health budget from competing 
national priorities. However, inequities can arise if tax rates vary across regions, or if the same 
tax rate yields differing revenue according to the wealth of different regions. On the other 
hand, national taxation has the potential to redistribute across the whole of the income 
distribution in a country rather than within specific regions. Moreover, it allows trade-offs to be 
made between health and other sectors at a macro level according to national priorities. In 
addition, collecting taxes at national levels benefits from administrative economies of scale 
(Mossialos and Dixon, 2002). However, there may be trade-offs with other spending or 
transfer programs, tax or debt reduction.  
 
Additionally, taxation may be general, as in Italy, or earmarked for healthcare, as in France. 
General taxation draws on a broad revenue base and allows trade-offs between healthcare and 
other sectors, but allocation to healthcare is subject to public spending negotiations which may 
or may not be favourable. On the other hand, earmarked taxes may reduce public resistance 
to taxation because it is more visible (Commission on Taxation and Citizenship, 2000), it 
increases transparency and responsiveness (Jones and Duncan 1995) and may be less 
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susceptible to political manipulation. Earmarked taxation may, however, cause increased 
rigidity in the budgetary process and prevent integrated public health policies (Mossialos et al, 
2000).  
 
Countries that rely heavily on taxation to fund their health systems vary significantly, 
depending on the level of indirect versus direct, local versus national and earmarked versus 
general taxation. Overall, the potential revenue raised by taxation is significant, being levied 
on all elements of individual and corporate income, unlike social insurance contributions which 
are often levied solely on earnings.  
 
There are some trends across Europe followed to increase reliance on central tax. For example 
France and Germany increased their reliance on non-earnings-related income through tax 
allocations (see section on Social Health Insurance below), which arguably will be more 
sustainable given the trend towards rising unemployment, informal economies, and self 
employment, in addition to concerns about international competitiveness and ageing 
populations. Among social health insurance systems, the trend towards greater reliance on 
central taxation may also increase financial protection and equity of access, because taxes can 
be used to reduce cost sharing or finance care for population groups who cannot contribute 
such as the economically inactive. However, if the shift is to ‘flat’ taxes and indirect 
(consumption) taxes as opposed to the more progressive direct taxes the equity gains will be 
limited (Thomson, Foubister and Mossialos, 2008) (see Section 11.8.3 on Progressivity).  
 

Social health insurance 

 
Social health insurance provides the organizing principle and much of the funding in seven 
Western European countries: Austria, Belgium, France, Germany, Luxembourg, the 
Netherlands, and Switzerland (Saltman 2004). During the 1990s all of the newer Member 
States introduced earmarked social insurance contributions levied on earnings, starting with 
Hungary in 1990, and the latest in Bulgaria, Poland and Romania in 1999, for a mixture of 
political and economic reasons (Preker et al. 2002). In many of these countries, taxation 
remains an important funding source because the social health insurance contributions have 
been unable to raise sufficient revenue (Thomson, Foubister and Mossialos 2008). However, 
the tax component of public expenditure is not always evident due to the way in which OECD 
data are collected (see footnote 4). 
 
Social insurance contributions are usually a form of earmarked payroll tax that is often shared 
between the employer and the employee. The advantages of social insurance contributions are 
common to those associated with earmarked taxation. For instance, it is more transparent 
than general taxation, hence tends to be more accepted by the public. Also, social health 
insurance revenue may be better protected from political interference than revenue from 
taxation since an independent system of revenue collection is at arm’s length from government 
(Mossialos and Dixon, 2002). However, there are labour market implications from tying 
contributions directly to employment income. For instance, since employers are often required 
to pay large contributions, labour costs may rise resulting in negative economic implications. 
This was in fact a large driver for the financing reforms in France in the 1990s (see above). 
Furthermore, if eligibility for health insurance is dependent on income or employment, there 
may be limited access to healthcare for the non-employed population.  
 
Collection agents vary across social insurance systems. Contributions can either be collected 
by a central governmental agency such as in Belgium, Bulgaria, Estonia, France, Latvia, the 
Netherlands, Poland and Romania, or by the individual health insurance funds, as in Austria, 
the Czech Republic, Germany, Greece, Lithuania, Slovakia and Slovenia. The contributions are 
collected and retained in Austria, the Czech Republic, Germany, Greece and Slovakia, though 
only in Greece there are no pooling mechanisms in place aimed at equalizing revenues across 
funds (Thomson, Foubister and Mossialos 2008) (see below for more information on pooling 
resources). The different organizational arrangements have their advantages and 
disadvantages. For instance, multiple funds that can compete may improve efficiency. At the 
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same time, a single fund may have lower administrative costs because of the monopsony 
purchaser and a universal risk pool, which is more desirable from an equity perspective. Where 
there are multiple competing funds, as in the Czech Republic, Belgium, Germany, the 
Netherlands, and Slovakia risk adjustment mechanisms are used to limit the incentives for 
funds to cream skim healthier patients and to shift the financial risk to the providers in order 
to improve efficiency. All countries except Germany and Greece set contribution rates 
centrally, though from 2009 Germany will also have a centrally determined contribution rate, 
and from 2011 a national fund will be in place to collect funds centrally (Thomson, Foubister 
and Mossialos 2008).  
 
Relying on health insurance funds to collect resources may be challenging if there is weak 
enforcement of collections, a problem that has been seen in some CEE countries. For example, 
in Hungary, Estonia and Romania difficulties enforcing collections led to a shift in responsibility 
for collecting revenue from the insurance funds (in Romania for the employed but not self-
employed people) to the central government tax agency in 1998, 1999 and 2002, respectively. 
In Hungary, an online system was also introduced to verify the users of health services had 
paid their contributions (Thomson, Foubister and Mossialos 2008).  
 
In France, “general social contributions” (CSG) were introduced in 1998 to extend social 
insurance contributions to a tax on total income rather than salary alone to relieve the financial 
burden on the labour market (Sandier et al 2004). Since then, employees’ contributions (other 
than the CSG) have fallen from 11.8% to 0.75% of gross earnings.This change represented a 
shift from a social insurance model based on wage to a more tax-financed model based on 
total income, making health insurance funds’ revenue less vulnerable to wage and employment 
fluctuations (though the actual amount of revenue collected did not increase). In Germany it 
has similarly been argued that the payroll taxes should draw from a wider tax base than solely 
gross salary. In 2006 tax transfers to insurance funds were introduced to cover the 
contributions of children (Lisac 2006, cited in Thomson, Foubister and Mossialos 2008).  
 
The 2006 Health Insurance Law of the Netherlands also introduced significant changes to the 
Dutch financing system. This Law replaces the separate (public and private) insurance 
schemes with one national scheme comprising a common basic benefits package (which 
remains unchanged) and eligibility based on citizenship. Former sickness funds have been 
given private status and now compete on an equal footing with private insurers. The new 
system is characterised by market competition, with health insurers competing on community-
rated premiums, type of health plan (reimbursement or benefits in kind) and service levels 
(Bartholomee and Maarse, 2006). The system is operated by private insurers and governed 
under private law. However, in all other respects it is a statutory health insurance scheme 
characterized by heavy government regulation to ensure open enrolment, a fixed income-
related contribution rate (in addition to a community-rated premium set by each insurer), tax-
financed subsidies to help low-income people pay the community-rated premium and a defined 
package of minimum benefits. The policy goals of the new legislation are improved efficiency, 
increased innovation and more consumer-driven healthcare. In the first year of the new 
legislation, about 18% of the insured have switched from one insurer to another. And while the 
aim of competing funds and choice of insurer relies heavily on the presence of multiple funds, 
the insurance market is apparently consolidating with increasing number of mergers among 
funds. Twenty years ago there were 100 funds, while currently there are 19 private insurance 
funds, but only 5 when one considers that some belong to the same insurance conglomerate 
(Klazinga, 2007).  
 

Private health insurance 

 
The majority of healthcare spending in the EU derives from public sources. The last twenty 
years have, however, seen a shift from public to private expenditure in many countries (as 
noted above). The main private contribution mechanisms include private health insurance 
(PHI) and out-of-pocket payments, though in all countries but France and Slovenia, the 
majority of private expenditure is from out-of-pocket payments (see below). The agents 
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collecting PHI premiums can be independent, private-for-profit insurance companies (in 
countries that have a PHI market) or private not-for-profit insurance companies and funds (in 
Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, the Netherlands, 
Spain and the UK) (Mossialos and Dixon, 2002).  
 
PHI can be classified as substitutive, supplementary or complementary (Mossialos and 
Thomson, 2004). Substitutive insurance substitutes for cover that would otherwise be available 
from the state, and is available in Germany and the Netherlands (until 2006) for individuals 
with high incomes who wish to opt out of (or, as in the case of the Netherlands, are excluded 
from) the statutory insurance scheme. In Portugal and Italy meanwhile, proposals to permit 
people to opt out of the public system were withdrawn in response to considerable resistance. 
Supplementary insurance provides cover for faster access and increased consumer choice. As 
supplementary insurance allows individuals additional or higher quality services than offered 
through the public system, there might be differential access between those with and without 
this insurance (van Doorslaer et al, 2004; Mossialos and Thomson, 2004). Complementary 
insurance provides cover for services excluded or not fully covered by the state, including 
cover for co-payments for public services.  
 
Since 2000, PHI has grown as a proportion of total health expenditure in almost all EU Member 
States, although in most countries it remains well below 5% of total expenditure. Spending on 
PHI as a proportion of private expenditure is also relatively low, accounting for less than 5% in 
Greece, Italy and Portugal, and around 25% in Austria, Spain and the UK. PHI constitutes a 
much higher proportion of private expenditure in Germany (40%) and the Netherlands (50%), 
mostly in the form of substitutive insurance (prior to the 2006 reforms in the Netherlands), 
and France (57%) and Slovenia (60%), where there is extensive coverage of co-payments 
(complementary insurance) (Mossialos and Thomson, 2004) (Thomson et al 2008). Indeed, 
complementary insurance covers over 90% of the French population and 74% in Slovenia 
(though 98% of those eligible for cost sharing) (Thomson, Foubister and Mossialos 2008). 
 
Following legislative reforms in 1999 in all CEE Member States permitting PHI markets, PHI 
remains relatively undeveloped in most countries and does not contribute significantly to 
healthcare expenditure despite some hopes that such coverage would develop as a 
supplementary source of revenue. This may in part be due to the widespread use of informal 
payments and the reluctance to pay a third party instead of the provider. One exception is 
Slovenia, where a sizeable proportion of funding derives from PHI; here PHI is complementary 
in covering user charges and is purchased by about three quarters of the population. In many 
countries - Romania, Poland, Latvia, Hungary, Croatia, Bulgaria, and Slovenia - tax incentives 
to purchase PHI are in place, though this has had little effect on the development of a private 
market (Thomson et al 2008).  
 
There are tax incentives to purchase PHI in some European countries, usually in the form of 
tax relief on the cost of premiums (Colombo and Tapay, 2004). Recently there have been 
efforts to reduce or remove tax incentives in some countries as they are argued to be 
expensive, regressive (i.e. benefits higher income earners disproportionately), and largely 
unsuccessful in stimulating demand for PHI. There are no tax incentives for individuals to 
purchase any kind of PHI in Denmark, Finland, Spain or England (since 1997), and there are 
no tax benefits for employers purchasing PHI for their employees in Finland, France, Germany, 
Greece, Italy, Luxembourg, the Netherlands, Sweden or the UK. In Austria, Ireland and 
Portugal, private health insurance is partly subsidised by the state using tax credits or tax 
relief. On the other hand, tax disincentives for PHI can be seen in some countries such as in 
England where all private medical insurance policies are subject to Insurance Premium Tax 
(Foubister et al 2006). The distributional impact of a tax subsidy on PHI contributions should 
be highlighted. Higher income earners are benefiting disproportionately more; as the tax 
bracket increases, the financial benefit also increases. 
 
 

Out-of-pocket payments 
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Out-of-pocket payments can come in broadly three forms: direct payments (‘pure private’ 
payments), cost sharing (individuals who are covered pay part of the costs of care received) 
and informal payments (unofficial payments for services that should be fully funded by the 
public system). Cost sharing exists to some extent in all European health systems. The three 
forms of direct cost sharing consist of: co-payment, where the user pays a fixed (flat) fee per 
item or service; co-insurance, which refers to the user paying a fixed proportion of the total 
cost; and deductible, wherein the user bears a fixed amount of the total costs.  
 
On the basis of traditional economic theory, it is argued that user charges discourage excess 
utilization of health services by creating price signals that deter individuals from consuming 
care (Pauly, 1968). It is assumed that rational consumers will first forego the use of services 
that are either harmful or of least benefit to them. Hence, cost sharing is expected to improve 
efficiency at a micro level while containing costs at macro level. In countries where public 
budgets are under pressure, cost sharing has also been argued to be one of the mechanisms 
for generating revenues. However, many argue against user charges because information 
asymmetries in healthcare present a major obstacle to achieving any gains in efficiency, since 
individuals are not always able to differentiate necessary from unnecessary services (Abel-
Smith, 1994; Kutzin, 1998). Furthermore, as healthcare spending is primarily driven by supply 
side factors, cost containment in the long-term is unlikely to result from a cost sharing 
arrangement. Finally, it is widely agreed that user charges have undesirable effects on equity 
in two ways: by shifting the financial burden onto the individual, and introducing barriers to 
access for individuals on low income. Moreover, the negative impact of user charges on health 
status lowers allocatable efficiency (Thomson et al, 2003). A review of the literature shows 
cost sharing for prescription drugs leads to worse health outcomes, therefore undermining any 
potential efficiency gains (Gemmill et al 2008).  
 
Out-of-pocket payments comprise a substantial proportion of total healthcare expenditure in 
many European countries and are the second most important source of finance in 18 Member 
States, exceeding 40% of total spending in Bulgaria, Cyprus, Greece and Latvia (Figure 
11.19). Unfortunately, available data sources do not allow the disaggregation of out-of-pocket 
payments into cost sharing, direct payments and, if recorded, informal payments. Since 1996 
out-of-pocket payments have become an increasing share of total expenditure in 15 countries, 
with a rise of more than 5 percentage points in Belgium, Bulgaria, Estonia, Greece, Hungary, 
Latvia, Lithuania and Slovakia (WHO 2007, cited in Thomson, Foubister and Mossialos 2008). 
This widespread increase in out-of-pocket payments may be due to an increase in cost sharing 
but may also reflect increases in direct and/or informal payments. On the contrary, Cyprus, 
Malta and Romania actually recorded a fall of over 5 percentage points in the share of out-of-
pocket payments (WHO 2007, cited in Thomson, Foubister and Mossialos 2008). 
 
All EU Member States have in place some cost sharing for services covered by the benefits 
package. In all countries, cost sharing is applied to pharmaceuticals and in all countries but 
Romania to dental care. About half of EU countries also require cost sharing for ambulatory 
physician services and inpatient care. Among the original 15 EU Member States, cost-sharing is 
applied to GP, specialist and hospital care only Austria, Belgium, Finland, France, Ireland 
(higher income or Category II patients), Luxembourg and Sweden. In Portugal, physician 
services are free at the point of use but cost sharing is applied to inpatient care (Thomson et 
al, 2003), and in Germany a co-payment was introduced for physician visits in 2004. 
Protection mechanisms for inpatient care user charges tend to be annual out-of-pocket 
maximums, ranging from about €100 in Sweden to about €600 in Finland (Jemiai et al, 2004). 
Exemptions can also be granted for very long hospital stays, for example inpatient stays longer 
than 14 days in Germany or 28 days in Austria. For inpatient care, cost sharing tends to be in 
the form of a co-payment per day ranging from about €5-10 in Austria, France, Germany and 
Luxembourg, to €26-65 in Finland, Ireland (Category II patients) and Belgium (Thomson et al, 
2003). Prescription drugs may have cost sharing in the form of a fixed co-payment as in 
Austria (€4.25) and the UK (€8.80), whereas a fixed deductible is combined with co-insurance 
in the remaining countries. In Sweden individuals must pay the full cost of prescription drugs 
up to an out-of-pocket maximum. Among the newer Member States, cost sharing for 
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ambulatory physicians and inpatient care is in place in Bulgaria, Cyprus, Estonia, Hungary, 
Latvia, Malta, and Slovakia. Some reforms have been introduced to limit cost sharing, e.g. in 
Estonia cost sharing for primary care was abolished in 2004 followed by Slovakia in 2006 
(Thomson, Foubister and Mossialos 2008). 
 
Although all European countries require cost sharing for at least some services, as noted 
above, certain population groups – e.g. those considered more vulnerable - are often exempt 
from user fees or face reduced rates for certain services or for all covered medical services. 
These special rates typically relate to one or more categories of individuals and are 
summarized in Table 11.13. Also in some countries, cost sharing arrangements were changed 
in order to encourage more cost-effective patterns of utilization, e.g. in Germany and France 
where co-payments are lower if a GP referral for specialist care is received than for those who 
visit a specialist directly with no referral (Thomson, Foubister and Mossialos 2008).  
 
Table 11.13. Examples for cost sharing exemptions 
 
 
Clinical condition Level of income Age Type of drug 
 
Pregnancy services: 

- Estonia 
- Finland 
- Italy 
- Latvia 
- Malta 
- Portugal 
- Slovenia 
- Switzerland 

 
Certain chronic 
conditions: 

- France 
- Germany 
- Ireland 
- Italy 
- Latvia 
- Norway 
- Slovenia 
- Spain 
- UK 

 
Certain low income 
persons: 

- Austria 
- Belgium 
- Cyprus 
- France 
- Germany 
- Greece 
- Hungary 
- Ireland 
- Italy 
- Latvia 
- Malta 
- Norway 
- Portugal 
- Slovenia 
- Spain 
- Sweden 
- Switzerland 
- UK 

 
Elderly:  

- Belgium 
- Cyprus 
- Estonia 
- Ireland 
- Latvia 
- Lithuania 
- Slovenia 
- Spain 
- UK 

 
Certain children: 

- Belgium 
- Estonia 
- Finland 
- France 
- Germany 
- Italy 
- Latvia 
- Lithuania 
- Norway 
- Portugal 
- Slovenia 
- Sweden 
- UK 

 
Certain infectious 
diseases: 

- Austria 
 
Certain chronic 
conditions and serious 
diseases: 

- Belgium 
- Finland 
- Greece 
- Malta 
- Portugal 
- UK 

 
Cheapest effective 
drug: 

- Czech Republic 
 
Related to specific 
diseases (e.g. diabetes, 
epilepsy, 
transplantation, 
leprosy, syphilis, 
cancerous diseases): 

- Estonia 
 
Considered essential: 

- Italy 
- Latvia 
- Lithuania 
- Norway 
- Poland 

 
 
 
Figure 11.19. Out-of-pocket payments (households) as a proportion of total health 
expenditure, 2004 
 

Informal payments  

 
In central and Eastern European countries there has been a shift away from guaranteeing 
healthcare free at the point of use for the entire population as provided during the socialist 
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era. At the same time, informal charges increased throughout the 1980s, with a significant 
increase in out-of-pocket payments in the 1990s (Preker et al, 2002). Data on out-of-pocket 
spending are likely underestimated in many countries due to the difficulty in collecting 
information on informal charges (e.g. Slovakia and Romania). By definition, informal payments 
are made without any record of the transaction and are often illegal, making both patients and 
providers reluctant to discuss them. Furthermore, interpretation of what constitutes an 
informal payment differs across regions and countries, making generalizations and cross-
country comparisons inappropriate. 
 
Despite difficulties in estimating their scale, recent surveys and qualitative studies indicate that 
informal payments have come to represent a large proportion of total health expenditure in 
CEE and CIS countries. Informal payments constitute about 30% of total health expenditure in 
Poland (Lewis, 2002). Survey data of the prevalence of informal payments among service 
users highlight the severity of the problem and identify substantial diversity across countries. 
Informal payments are mainly associated with in-patient care settings - especially for surgery - 
and several surveys have found that they tend to be more common in large towns and cities.  
 
A 1999 World Bank/USAID survey observed that 71% of GP visits and 59% of specialist visits 
involved payments in Slovakia (Vagac and Haulikova, 2003). In Latvia, the Transparency 
International Annual Report 2000 estimated that approximately 25% of patients made informal 
payments sometimes, while 5.7% made payments on almost every visit (Vagac and Haulikova, 
2003). In Bulgaria, informal payments are more common in Sofia, with 51% of survey 
respondents reporting paying without a receipt for a doctor or dentist (Balabanova 2002). In 
Romania, informal payments are prevalent and may account for 41% of total out-of-pocket 
expenditure (Belli 2003). A recent survey of public perceptions conducted by the Centre for 
Policies and Health Services revealed that 39% of people with high incomes paid unofficial fees 
or gifts for medical services in 2001, while 33% of people with below average income paid 
unofficial fees or gifts (Mihai, 2003).  
 
It appears that throughout the 1990s there was an increasing trend in some countries with 
respect to the proportion of health service visits incurring charges. Between 1993 and 1998, 
the number of patients in Slovakia who paid for hospital admissions grew by approximately 
10% (Vagac and Haulikova, 2003). In Bulgaria, out-of-pocket payments (including both formal 
and informal payments) increased from 9% of total expenditure in 1992 to 21% in 1997 
(Balabanova, 2002). And while there is little evidence on how informal payments affect 
utilization, patients who cannot afford the extra cost are unable to obtain treatment, cannot 
access the same quality of services, or have to wait longer for care. Moreover, one of the most 
important implications of informal payments is that they undermine governments’ efforts to 
improve accountability and contribute to the growth in corruption in many CEE and CIS 
countries. 
 

 

11.6.3. Progressiveness of funding  
 
The previous sections address how much money is being spent and how resources are 
collected. This section considers how the funding burden is distributed within the population. 
Payments are progressive if higher income groups pay disproportionately more than those on 
lower income (De Graeve and Van Ourti, 2003). The distribution of the financial burden and 
the degree of progressiveness and regressiveness differs across funding sources. . 
 
The extent to which a funding system will redistribute income from higher to the lower income 
groups depends on both the progressiveness of revenue collection and the incidence of public 
spending. In order to achieve the same redistributive effect as a progressive system, a 
proportional system must unequally distribute benefits (Ervik 1998). It could be argued that a 
less progressive system in which public spending benefits the lower income groups 
disproportionately may create a better situation for low-income people than in a more 
progressive system, but with less public spending for the poor. However, public spending on 
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healthcare may be difficult to separate from overall public spending which may also 
redistribute revenues. A longitudinal perspective is needed to understand the redistributive 
effect of a healthcare system in order to account for redistribution between periods of wealth 
and periods of poverty over a lifetime. While most redistribution studies focus on one point in 
time, the few longitudinal studies generally show a redistribution from ‘lifetime richest’ to 
‘lifetime poorest’, although the redistribution is relatively flat (Mossialos and Dixon, 2002). 
 
Among the different types of taxation, there are different degrees of progressiveness. One 
study of healthcare financing in OECD countries found the UK and Italy to be the most 
progressive (Wagstaff et al, 1999). The study also disaggregated the funding sources to 
examine their contribution to overall progressiveness. Direct taxes are progressive in all 
countries, while indirect taxes were regressive in all countries except Spain in 1980 (this may 
result from higher value-added taxes on luxury goods). Moreover, among the EU member 
States of the time, direct taxes are progressively distributed while indirect taxes are regressive 
according to Kakwani indices: indirect taxes constitute a larger proportion of income of poor 
people than wealthier people. The regressive effect of indirect taxes can be seen in the UK. 
Lower income households pay a greater proportion of their income on indirect taxes (32%) 
than higher income households (11.3%) (Glennerster, 1997). In examining the tax system as 
a whole, in 1998-1999 the UK tax system was found to be slightly regressive due to indirect 
taxes, with the lowest income quintile paying 40% of income in taxes, while the highest 
income quintile paid 36% of their income on taxes (Commission on Taxation and Citizenship, 
2000).  
 
There has been an increasing reliance on indirect taxation in many Member States since the 
mid-1980s. This not only increases income inequality but also reduces the progressiveness of 
healthcare finance. The share of value added tax as a proportion of total taxation increased 
from an average of 15.4% in 1980 in OECD countries to 19% in 2005, along with a slight 
decline in the share of direct (personal and corporate) income tax (OECD 2007, as cited in 
Thomson, Foubister and Mossiaos 2008). 
 
The extent of progressiveness of income taxation also depends on the number and rates of 
marginal tax bands, where fewer tax bands and low marginal tax rates will create a regressive 
system. Income tax in France, Germany, the Netherlands, Sweden and the UK appears to be 
progressive, with income being transferred from the highest income quintile to the rest of the 
population (Zandvakili, 1994). Progressive taxation also depends on the relative role of 
national and local tax collection. National taxation has been found to be a more progressive 
system of financing than local taxation. For example, in Finland, an increase in the average 
rate of local income taxes led to a decline in progressiveness in the early 1990s (Klavus and 
Hakkinen, 1998). Moreover, tax-funded systems are more progressive than countries relying 
more on social and private insurance like the Netherlands, Germany, Switzerland and the US 
(Wagstaff et al, 1999).  
 
Within social health insurance systems, the degree of fairness depends on whether or not the 
contributions are mandatory. It also depends on the existence of ceilings for contribution 
rates; payments are progressive up to a ceiling, and then regressive. In cases where 
individuals are either not allowed - as in the Netherlands up to 2006 - or are not obliged - as in 
Germany - to stay in the public system, the payments become regressive (De Graeve and Van 
Ourti, 2003). In Germany, about 21% of the population can choose to opt out. However, only 
7% choose to be fully covered with private insurance. As a result, the social health insurance 
systems in Germany and the Netherlands have been found to be regressive (Wagstaff et al, 
1999). Conversely, in France, with the recent extension of insurance coverage for the costs of 
user charges and expanded contribution basis to include total income of employees, there is a 
higher degree of risk pooling across the population, with a positive impact on equity. 
 
In terms of the redistributive effect of tax and benefit systems, there is considerable variation 
across countries. Comparing eight countries in the 1990s, the funding system in Sweden 
redistributed the most, reducing income inequality by 50%, followed by Denmark and 
Germany, reducing inequalities by more than 40% and the UK redistributed the least, with a 
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35% reduction in inequalities. However, it is likely that the observed redistribution resulted 
more from social transfers than from taxation (Ervik, 1998).  
 
The redistributive effect of social insurance funding has been studied in greater depth in 
Germany. Three types of interpersonal redistribution are seen in Germany: (1) due to varying 
health risks, there is considerable horizontal and vertical redistribution with the renunciation of 
experience rating; (2) dependents are insured, suggesting redistribution from single people 
and couples to people in large families. In addition, all insured people are equally entitled to 
healthcare services, regardless of previous contributions; (3) intergenerational redistribution 
between employed and retired people (Hinrichs, 1997). However, it is argued that 
redistribution is more effective in a tax-funded system due to limited income equalization 
through social health insurance and negative economic effects of linking insurance 
contributions to earnings (Lutz and Schneider, 1998).  
 
Contrary to taxation and social insurance where people contribute on the basis of their ability 
to pay, private funding increases inequity because it shifts the funding burden away from such 
population-based risk-pooling arrangements towards out-of-pocket payments by individuals 
and households with a pro-rich distributive impact (Evans and Barer, 1995; Creese, 1997). 
Furthermore, international comparisons of progressiveness in healthcare funding reveal that 
healthcare systems that are largely privately funded are more regressive than those in which 
funding is predominantly public (Wagstaff et al, 1999). Importantly, with private contribution 
mechanisms access to health care depends on the ability to pay and risk of ill-health as 
opposed to the need for healthcare, in contrast with public contributions.  
 
However, while private health insurance has been found to be regressive in France, Ireland 
and Spain, contributions appear to be proportional to income in Finland and even progressive 
in Denmark, Germany, Italy, the Netherlands, Portugal and the UK (Wagstaff et al, 1999). 
Some argue that by encouraging (or mandating) high income individuals to purchase private 
health insurance, this will make the financing system more progressive, since the rich will pay 
proportionately more than the poor. However, private health insurance may also skew the 
provision of services to favour the higher income groups.  
 
While studies to date remain cross-sectional, and no study has been conducted to measure the 
change in progressiveness of financing in the transition countries of central and Eastern 
Europe, it can be estimated that health financing in this region has become less equitable 
because of the increasing reliance on out-of-pocket expenditure, payroll taxes with a ceiling 
and direct consumption taxes. 
 
The WHO World Health Report 2000 devised an alternative measure of fairness of healthcare 
financing. This formula is based on the goal that healthcare payments should not be linked to 
consumption and that there should be a proportional relationship between the ability to pay 
and healthcare payments. Thus, a fair system of financing would be one where the ratio of 
total health contribution to total non-food spending is identical for all households, regardless of 
income, health status and utilization; the index would take a value of 1. This method was 
criticized for being insensitive and unreliable, along with the use of estimation rather than 
explicit calculation of the values for each country (Wagstaff, 2002) (De Graeve and Van Ourti, 
2003; Musgrove, 2003). According to data from the 1993-2000 period, the country with the 
fairest financing system appears to be Slovakia, followed by the UK, Sweden, and Denmark, 
with the most unfair in Latvia, followed by Portugal, Greece, Bulgaria, and Croatia. Similarly, 
when examining the proportion of households with catastrophic payments (defined as 
representing more than 40% of their total disposable income), countries faring particularly 
poorly are Latvia, Portugal, Greece and Bulgaria with between 3%-4% of households reporting 
catastrophic payments. Note that comparisons between the Wagstaff et al and WHO studies 
cannot be made because - among other aspects - they use different methodologies (the former 
is based on household income data, the latter on aggregated expenditures at country level) 
and measure different things (proportionality versus progressiveness).  
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11.6.4. Description of arrangements for pooling and 

purchasing, including benefit entitlement  
 
Fund pooling refers to the accumulation of prepaid healthcare revenues for a given population. 
There are cases where the collection and pooling of resources occurs within the same body, 
like when taxes are collected and also pooled at national or regional level. However, in order to 
spread the financial risk across the population, in cases where there are multiple collection 
agents as in some countries with social health insurance funds (Table 11.14), the resources 
generated by the funds may be pooled and then distributed to the funds. Pooling enhances 
efficiency because it reduces incentives for risk selection (in social health insurance systems) 
and may break historical patterns of politically driven resource allocation. It also increases 
equity and solidarity principles by sharing risks across a larger population. Generally, the 
extent of pooling will depend on how much of the revenues collected are pooled through a 
single fund or plan and whether different sources of funding are pooled or remain separated. 
In most countries, funds are pooled at a single, national body which has advantages of 
enhancing equity of access and administrative efficiency. Countries that do not pool resources 
at national level are those where taxes are collected locally or where individual health 
insurance funds are responsible for collecting their own insurance contributions (Thomson, 
Foubister and Mossialos 2008). In Austria and Germany (with 21 and about 290 insurance 
funds, respectively) 100% of funds are redistributed; the Czech Republic also aims at 
increasing the amount pooled from its current level of 60% to 100% by 2009 (Thomson, 
Foubister and Mossialos 2008).  
 
Purchasing refers to the transfer of pooled resource to service providers on behalf of the 
population for which the funds were pooled. Purchasing plays a key role in ensuring equity of 
access to healthcare and equality and efficiency in healthcare delivery. Matching healthcare 
resources to healthcare need is a key means of ensuring value for money (and therefore 
sustainability) in health systems. Thus, the role of purchasing is paramount. In some cases, 
the revenue collection agents are also the purchasers (e.g. social insurance funds), whereas in 
countries with tax-financed health systems (except Cyprus, Ireland and Malta), the purchasing 
agent does not deal with pooling and resource collection, e.g. local health authorities or special 
purchasing organizations such as primary care trusts in England (Thomson, Foubister and 
Mossialos 2008). In order to allocate resources to the purchasers, there are various 
mechanisms ranging from full retrospective reimbursement to prospective reimbursement with 
budgets. Passive and retrospective reimbursement of all provider costs has been identified as 
the weakest element in most health systems. Recent years have seen a slow, piecemeal 
improvement in the development of more strategic purchasing relying on an active (e.g. with 
explicit performance contracts) rather than passive approach (e.g. full retrospective 
reimbursement) (Robinson et al, 2005). See section 11.3.4. Technical efficiency for 
information on provider payment methods.  
 
 
Redistribution (or distribution) from pooling to purchasers is made more and more according to 
a resource allocation mechanism that is adjusted depending on the risk profile of the 
population covered by the pool. As people’s healthcare needs vary depending on personal and 
social characteristics, risk adjustment is needed to enable the cost of each plan or insurance 
fund member to reflect their relative healthcare expenditure needs. Increasingly, in Europe the 
method used to determine the budgets of the purchasers is capitation (i.e. the amount is 
determined based on the number of individuals in the region/fund) with some type of risk 
adjustment. However, many health systems continue to allocate resources on the basis of 
political negotiation or historical precedents.  
 
Resource allocation based on risk adjusted capitation aims at re-allocating resources according 
to population needs, as well as consumer preferences and priorities. The broad goals of risk 
adjustment relate to equity (equal distribution of resources of funds, ensuring equal access for 
equal need) and efficiency (to minimize the possibility of sickness funds engaging in risk 
selection and to shift the financial risk onto the providers). While there is some overlap 
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between these two aims, the former is associated more with tax-funded health systems to 
minimize regional inequity, and the latter with social health insurance systems, in particular 
where there is competition between funds (as in Belgium, the Czech Republic, Slovakia, 
Germany and the Netherlands). For example, redistribution of resources from relatively 
resource-rich regions to resource-poor regions in England is based on the risk adjustment 
formula that aims at: a) ensuring all health plans have a fair resource base with which to 
purchase health services for their population; and b) adjusting the resource base of the health 
plans according to variations in the need profile of the population.  
 
One of the challenges with risk adjustment is that regional governments and health insurance 
funds are often reluctant to surrender revenues they have collected for redistribution to other 
regions. Moreover, risk adjustment mechanisms implemented to prevent risk selection 
amongst competing sickness funds in social insurance systems, such as Germany and the 
Netherlands, and in systems with regional health plans that may have different revenue bases 
and population risk profiles to ‘level the playing field’, require significant information at 
individual level to measure: a) the relative sickness of their insured population; and b) the size 
of their revenue base (incomes of the insured). Risk adjustment therefore incurs high 
transaction costs.  
 
The potential for health insurance funds to identify and preferentially select the ‘good risks’ 
(healthier individuals) increases when budget allocations are established based on crude 
weightings of age and sex. More sophisticated formulae generate significant costs and require 
technical capacity for their implementation. For example, public health expertise to assess 
population health needs and outcomes, along with evaluation abilities to assess evidence of 
the cost-effectiveness of health interventions, can be critical. In many countries this 
information and expertise is limited or non-existent, in particular in countries of central and 
Eastern Europe (Thomson et al 2004). Even in the countries with the greatest experience in 
developing risk adjustment formulae, such as the social insurance systems listed above and 
England (where risk adjusted capitation has been used since the 1970s), there are doubts as 
to whether these are operating as intended (Rice and Smith 2002). An analysis of the risk 
adjustment schemes in place in five countries (Belgium, Germany, Israel, the Netherlands and 
Switzerland) in 2000 showed that relatively poor predictors of future healthcare consumption 
were used to adjust for risk. Thus, funds still have strong financial incentives towards risk 
select, while there is some evidence of risk selection activities (van de Ven et al, 2003). Even if 
the risk-adjustment mechanisms improved in the above five countries during the 2000-2005 
period,  there was also increased evidence of risk selection therefore undermining some of the 
potential advantages of competition among insurance funds (van de Ven et al 2007).  
 
Table 11.14. Collection and allocation of funds, and description of the resource allocation 
schemes 
 
 
 
 Collection agent Allocation agent  Purchaser  Capitation – factors 

included 
Austria 22 social security 

institutions 
Each fund allocates 22 funds No risk pooling across 

funds. No capitation.  
Belgium National Social Security 

Department (RSZ/ONSS). 
The National Institute for 
Sickness and Disability 
Insurance (RIZIV/INAMI) 
for contributions of self-
employed. 

The National Institute 
for Sickness and 
Disability Insurance 
(RIZIV/INAMI) 

100 competitive 
sickness funds 

Age, sex, unemployment, 
disability, mortality, 
urbanization, income 

Bulgaria National Revenue Agency National Revenue 
Agency (central taxes) 
National Health 
Insurance Fund 
(insurance premiums) 

Ministry of Health 
(tax revenue), 
Municipalities (tax 
revenue) 
28 Regional Health 
Insurance Funds 
(insurance 
revenue). 

Insurance revenue: Age, 
historical allocations, 
and estimates of future 
health-related needs 
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Croatia State treasury State treasury   
Cyprus Ministry of Finance  Ministry of Health  MOH None 
Czech 
Republic 

General fund + 7 
sector/enterprise funds* 

Each fund allocates *  

Denmark 14 counties and the State  Each county allocates. 
State allocates to 
counties. 

14 regional 
councils 

Age, children of single 
parents (and local tax 
base) 

England HM Revenue and Customs 
(HMRC) 

Department of Health 152 Primary care 
trusts (regional 
health plans)  

Age, mortality, 
morbidity, 
unemployment, elderly 
living alone, ethnic 
origin, socioeconomic 
status (and cost 
variation) 

Estonia Taxation Agency  Estonian Health 
Insurance Fund with 7 
regional departments 

Regional branches 
of EHIF 

Capitated allocation only 
for primary care: Age  

Finland State, municipalities, and 
National Health Insurance  

Each municipality 
allocates. State 
allocates to 
municipalities. Social 
Insurance institution 
allocates 

452 municipalities Age, disability, 
archipelago, remoteness 
(and local tax base)  

France Union de Recouvrement 
des Cotisations de Sécurité 
et d’Allocations Familiales 
at local level 

Agence Centrale des 
Organismes de 
Sécurité Sociale  

25 regions age 

Germany 355 sickness funds Federal Insurance 
Office 

355 competitive 
sickness funds 

Age, sex (and fund’s 
income base) 

Greece 30 social health insurance 
funds. Ministry of Finance. 
Ministry of Health.  

Each fund allocates. 
Ministry of Finance 
allocates to NHS and 
insurance funds to 
cover deficits. 

30 sickness funds 
(employment 
based) 

No capitation. Allocation 
based on historical 
precedent and political 
choice 

Hungary National fund + network of 
19 county offices  

Each county office 
allocates  

  

Iceland     
Ireland Department of Finance Department of Health 8 health boards No capitation. Services 

funded based on DRGs 
Italy Ministry of Finance and 

Regions  
Ministry of Health and 
Regions 

21 regional 
governments  

Age, sex, mortality  (one 
third based on historical 
spend) 

Latvia State  SCHIA allocates funds 
to 8 regional funds 

 Size and age structure 

Lithuania State Social Insurance 
Council  

State Sickness Fund    

Luxembourg Union of Sickness Funds Union of Sickness 
Funds 

9 sickness funds 
(employment 
based) 

No capitation. Full risk 
pooling 

Malta Ministry of Finance  Ministry of Health    
Netherlands Ministry of Finance. 

Sickness Fund Scheme 
Ministry of Health. 
Sickness Fund Scheme 

26 competitive 
sickness funds 

Age, sex, welfare or 
disability status, 
urbanization (and fund’s 
income base) 

Northern 
Ireland 

HM Revenue and Customs 
(HMRC) 

Department of Health 4 health boards 
(geographically 
based) 

Mortality, elderly living 
alone, welfare status, low 
birthweight (and rural 
cost adjustment) 

Norway Norwegian Tax 
Administration in Ministry 
of Finance (comprises the 
Directorate of Taxes, 19 
county tax offices, 18 tax 
collectors’ offices, 431 
municipality tax offices.  

Ministry of Finance 
General Purpose Grant 
Scheme 

19 county 
governments  
(geographically 
based) 

Mortality, elderly living 
alone, marital status 
(and local tax base) 
(50% of funding based 
on DRGs) 

Poland 16 regional funds + 1 
trade fund  

Each fund allocates   Equalization fund – age, 
average income  

Portugal Ministry of Finance Ministry of Health  5 regional health 
authorities 

Age, relative burden of 
illness: diabetes, 
hypertension, TB, AIDS 
(84.5% based on 
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historical spend) 
Romania 42 District health 

insurance funds and 2 
national funds 
administered by Ministries 
of Transportation and 
national security; and 
Ministry of Health (taxes) 

National Insurance 
Fund and Ministry of 
Health  

42 insurance funds 
and 2 national 
funds 

mix of population risks 

Scotland HM Revenue and Customs 
(HMRC) 

Department of Health 15 regional health 
boards 

Age, sex, mortality (and 
rural costs) 

Slovakia 5 health insurance 
companies  

Each fund allocates   Age, sex 

Slovenia National Health Insurance 
Institute  

Each fund allocates    

Spain Central Ministry of Health  Central Ministry of 
Health  

7 autonomous 
communities 

Cross-boundary flows, 
declining population 
adjustment 

Sweden National government; 
Swedish Social Insurance 
Agency; 21 county 
councils; 290 
municipalities  

National government; 
county councils and 
municipalities.  

9 health care 
authorities 
(geographically 
based) 

Age, living alone, 
employment status, 
housing tenure, previous 
inpatient diagnosis 

Switzerland 93 sickness funds Joint Organization of 
Insurers (known as 
Foundation 18) 

Competitive 
sickness funds 

Age, sex, region (and 
fund’s income base) 

Turkey Ministry of Finance; Social 
insurance funds (SSK; 
GERF; Bag-Kur) 

Ministry of Health; 
Social insurance funds 

Ministry of Health; 
Social insurance 
funds 

none 

Wales HM Revenue and Customs 
(HMRC) 

Department of Health 5 health 
authorities 
(geographically 
based) 

Age, sex, mortality (cost 
adjustment for sparse 
population) 

Sources: Rice and Smith 2002; HiTs; Thomson et al 2004  
* As communicated by the Czech partner, since 2007 8 funds are present in Czech Republic; these funds are also 
purchasers of health care services.  
 

Defining benefits and beneficiaries 

 
In recent decades there has been a trend towards extending coverage to health services to the 
whole population. Indeed, all OECD countries cover 100% or almost 100% of the population to 
statutory health insurance. In some countries with systems funded by social health insurance, 
the attainment of universal coverage is fairly recent and represents a shift from coverage 
being defined on the basis of payment of contributions to coverage based on residence: 
Belgium in 1998, France in 2000 and the Netherlands in 2006 (Thomson, Foubister, and 
Mossialos 2008). At the same time, there has been an increase in user charges in some 
countries, which has eroded coverage to some extent. Note that data on universal coverage 
may be misleading, in particular in the case of Germany. The situation is complex because of 
the public-private mix, such that privately insured individuals are not counted as insured by 
statutory insurance although the numbers of uninsured is very low. In CEE countries, while 
universal coverage of the population has been maintained in theory, inadequate financing and 
informal payments have led to the exclusion of some groups. Moreover, evidence suggests 
that public spending on health and social assistance programmes may not be meeting those in 
need, and tends to benefit the non-poor disproportionately (Thomson et al, 2004). There are 
also significant differences in the level of resources allocated between capital cities and other 
cities, and between urban and rural areas; these geographical inequalities may have even 
increased over the 1990s (Thomson et al, 2004).  
 
Historically, the scope of benefits has been relatively comprehensive in European countries, 
although pressures from having to fund many and expensive health services are increasing. 
Defining a package of benefits (limiting what is covered) has been seen as one option to cope 
with the discrepancy between available (public) resources and existing (perceived) demands. 
Coverage of a population for health services has been characterized in three dimensions: 
breadth – the extent of the covered population; depth – the number of character of the 
covered services; and height – the level of cost-sharing (Schreyögg et al, 2005). With regards 
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to height, it is important to notice the clear link between the benefits package and the level of 
cost sharing in the system; where services are not fully reimbursed the patient must pay the 
remainder out of his/her own pocket (see Sections on out-of-pocket payments and informal 
payments). Benefits packages or catalogues can be established in many ways, including 
legislation passed by central or regional governments, decrees by central or regional 
governments, directives by self-governing bodies or national/local authorities, and ‘quasi-laws’ 
or guidelines (Schreyögg et al, 2005).  
 
In many countries, there is a legal basis for entitlement to healthcare services. Benefits 
packages are an essential part of social health insurance systems. Not only they clarify the 
entitlements to healthcare for citizens, they also facilitate reimbursement for providers and 
control the diffusion of new technologies. Less explicit definition of benefits is seen in the tax-
funded NHS-style systems. The vaguest definition of benefits can be seen in England, where all 
services should be required as considered reasonable by the Secretary of State for Health 
(Schreyögg et a.. 2005).  
 
In recent years, factors such as the rising demand by patients coupled with supplier-induced 
demand, the ‘medicalization’ of society and rising healthcare costs have put pressure on 
decision-makers to place limits on the broad frame of social health insurance systems (Gibis et 
al, 2004). While there is growing discussion about the possibility of restricting the benefits 
packages in social health insurance countries to only the core basic and medically necessary 
services, so far no country has been able to do so. Countries have responded by making use of 
two types of regulations that may be implicit, such as negative lists, or explicit, such as 
positive lists to define benefits packages.  
 
Most countries rely on a combination of positive lists (e.g. benefits catalogues) and negative 
lists for the different sectors. For instance, in ambulatory care, many countries make use of 
explicit regulation i.e. a benefits catalogue or positive list (in the case of Austria, the list is not 
closed, rather additional benefits are possible on an individual basis) with the exception of the 
Netherlands (which uses a negative list for specialist care) and Switzerland (no regulation). For 
inpatient care, Austria, Belgium and Luxembourg rely on explicit regulation of the benefits 
package; in the Netherlands they also use negative list, while there is no regulation in France, 
Germany and Switzerland (Gibis et al, 2004). All countries explicitly regulate medical devices, 
and all but Germany (implicit) do so for pharmaceuticals. Decisions regarding benefit 
catalogues can only be formally challenged in some countries, such as for pharmaceuticals in 
Austria and Switzerland, and for other services in ‘social courts’ in Austria and Germany, or 
civil courts in Belgium and the Netherlands (Gibis et al, 2004). Unlike social health insurance 
and private health insurance systems, coverage through many national health service-type 
systems is not based on a defined list of benefits. For instance, in the UK, under the National 
Health Service Act, the Secretary of State for Health has a duty to provide a health service ‘to 
such an extent as he considers necessary to meet all reasonable requirements’. Nevertheless, 
the use of HTA (NICE) is highly developed and used to define services negatively or positively. 
 
In CEE countries, the shift from a general tax funded system towards social health insurance 
was believed to be a possible means of generating revenue and containing costs through 
reductions in the benefits package. There were attempts to define a more concise or ‘basic’ 
benefits package to be financed from the social health insurance contributions in the hope that 
health insurance funds could collect additional revenue by offering the excluded benefits as 
‘supplements’. However, in most cases, benefit changes occurred incrementally or not at all, 
and attempts to develop a systematic basic package often failed. Moreover, attempts to 
implement a basic benefits package were met with technical and political obstacles. On the one 
hand, information regarding the cost-effectiveness of interventions is either not available or 
extremely costly to obtain, whilst entitlements generally focus on individualized curative 
interventions rather than on wider population interventions and public health initiatives. On the 
other hand, citizens and politicians in this region see comprehensive and free healthcare as a 
right, and are not ready to accept cuts in benefits. Opposition also comes from providers, who 
would see a reduction in income, being defined by benefit levels (Thomson et al, 2004).  
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Health technology assessment (HTA) has assumed an increasing role in national priority-
setting. The general objective of HTA is to evaluate the effects of technology on health, use of 
resources and other aspects of the health system (e.g., health care budgets, national 
economy). Moreover, HTA is also concerned with the societal, organization, legal and ethical 
consequences of implementing health technologies or interventions into the health system. 
HTA provides a range of stakeholders with accessible and evidence-based information, typically 
in the form of assessment reports, to support various decisions surrounding a given health 
technology or intervention. In many countries, programmes for HTA have been established 
either through the provision of new agencies or institutes, in academic units or governmental 
and non-governmental entities. While many countries have established bodies that are 
dedicated to HTA (e.g. National Institute for Sickness and Invalidity Insurance in Belgium, the 
Pharmaceuticals Pricing Boards in Finland, Norway, and Sweden, and the Pricing and 
Reimbursement Committee of the Medicines Agency in Italy), often the roles and 
responsibilities are unclear with duplication of resource use. For example, the groups involved 
in reimbursement and pricing decisions often differ from those engaged in the independent 
assessments.  
 
Most review bodies can be categorized as serving either an advisory or regulatory role in the 
decision-making process, depending on the intent and type of assessment required (Zentner et 
al, 2005). For example, some countries, such as the Netherlands and Denmark, require the 
use of economic evaluations in reimbursement decision-making, while others (e.g. France) 
employ the assessments primarily to inform budgetary planning or guide clinical practice 
(Hutton et al, 2006). The heterogeneity of HTA bodies reflects the differentiated environments 
of European healthcare and political systems, with variations in mandates, funding 
mechanisms and roles in policy formulation.  
 
While HTA programmes have generally enhanced transparency in decision-making processes 
through mechanisms such as independent systematic reviews, stakeholder involvement and 
the production of guidance (Sorenson et al, 2007), an explicitly-defined and cost-effective 
benefits package has not yet been achieved in any country. Barriers to a more effective use of 
HTA to ensure value for money include a lack of resources and technical expertise, lack of 
transparency in the criteria for inclusion or exclusion of interventions and – last but not least - 
a lack of political will to enforce the decisions based on HTA. The trend however appears to be 
towards a greater reliance on HTA to review existing and new services which will lead to an 
enhanced sustainability of the system in the future.  
 

THE EUPHORIC PROJECT 
 

In recent years, health systems have moved towards changing the way in which they manage public health, focusing 
on performance and efficiency. In fact, much emphasis has been placed on evaluating the process and the 
accessibility to health services and on management costs, rather than assessing outcomes. However, Decision no. 
1350/2007 of 23/10/2007, which regards the program “Public health: programme of Community action in the field of 
health, 2007-2013” states that “Best practice is important because health promotion and prevention should be 
measured on the basis of efficiency and effectiveness, and not purely in economic terms. Best practice and latest 
treatment methods for diseases and injuries should be promoted in order to prevent further deterioration of health, 
and European reference networks for specific conditions should be developed”. Of interest is that outcome research is 
the “research on measures of changes in patient outcomes, that is, patient health status and satisfaction, resulting 
from specific medical and health interventions. Attributing changes in outcomes to medical care requires 
distinguishing the effects of care from the effects of many other factors that influence patients’ health and 
satisfaction” (Kane, 1997). 

Indeed, the outcome of a specific procedure is not purely the result of medical care, but is also influenced by other 
factors such as the severity of cases and differences in clinical practice among populations, geographic areas or 
healthcare providers, and specific characteristics of the population being considered (e.g., socio-economic level, 
income) in, for example, a given geographic area or environment as opposed to another area or environment..  

Through outcome research it is possible to measure the quality of the healthcare provided. According to many 
studies, hospital discharge records are a good source of data that are useful for implementing probabilistic models for 
assessing performance in terms of both epidemiological and economic aspects. Moreover, in order to compare the 
performances of different providers or specific populations, it is important to identify which factors affect the 
measures of the outcome (that is, “a factor that modifies the effect of the exposure on the outcome of interest. In 
case of a dichotomous effect modifier, the relationship between the exposure and the outcome will be different in the 
absence, or presence, of this factor” (Rothman and Greenland, 1998) ). Furthermore, to compare hospitals or 
populations, it is necessary to define indicators, i.e. measures that can be used to describe a situation that exists and 
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to measure changes or trends over a period of time. Most health indicators are quantitative in nature but some are 
more qualitative) (Vaughan and Morrow, 1989). In some cases, outcome indicators could be expressed as 
measurements of survival or waiting time (e.g. in case of hip fracture, the time elapsed between the fracture and the 
surgical procedure). Finally, it is possible to assess the influence of the confounding factors (e.g. the specific 
characteristics of the examined population and/or the healthcare providers) and to define the benchmark (i.e. the 
pool of hospitals or reference populations who showed significantly better performance) by using specific statistical 
analyses known as risk adjustment methods. 

The European Public Health Outcome Research and Indicators Collection (EUPHORIC) is a multidisciplinary project 
funded by the EC and aimed at defining a common set of outcome indicators in a few clinically relevant areas and 
validating them among the participating European countries. It represents a pilot exercise for the establishment of a 
system for benchmarking health outcomes. The first phase of the project was aimed at identifying the tools and the 
operational conditions that will be used in the implementation of the second phase of the project. By analysing 
international literature, websites and materials regarding validated indicators, nine disease areas (orthopaedics, 
transplantation, emergency, neonatal/maternal, miscellanea) and a list of 54 outcome indicators adopted in European 
and Extra-European countries was defined. From the 10 participating institutions, established in 10 countries, 
information was collected on healthcare systems and sources of health data available to compute the selected 
outcome indicators, the type of data source and period covered, linkage with other archives (e.g. hospital discharges, 
mortality records), the basic unit of analysis and the variables available for stratified analysis. This information was 
organised in a database accessible to the public (www.euphoric-project.eu). The analysis of collected data showed 
that there is a high variability among the participating countries in terms of the availability of data and the type of 
data sources. Hospital discharge records are available for most of the selected diseases, whereas clinical records and 
registers are available only for some diseases. Automatic linkage between different databases on a national basis is 
available only in Scandinavian countries. The implementation of risk adjustment models is possible only for very few 
diseases and in few countries, given that most of the collected data are not sufficiently detailed.  

To implement the pilot phase, orthopaedics and cardiovascular disease and surgery were taken into consideration 
because of their high clinical and public health importance and because all of the participants were able to provide 
information.  

The cardiovascular pilot defined a simple set of factors that determine quality of healthcare outcome in myocardial 
infarction patients who underwent CABG, coronary angiography or percutaneous revascularization. The orthopaedic 
pilot findings describe how to develop outcome indicators for arthroplasty, based on existing national projects, in 
accordance with the requirements of ongoing European Commission projects. 

The results of the analysis will be published on the EUPHORIC website as soon as they will be available. 
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12. INSTITUTIONAL AND POLICY 

DEVELOPMENTS AT EU AND MEMBER STATE 
LEVEL  

 

 
Acronyms 

CDC  Center for Disease Control  
DALYs  Disability Adjusted Life Years  
EACH  European Association for Children in Hospital  
EBD  Environmental burden of disease estimates  
EFTA  European free trade Association  
EPSCO  Health and Consumer Affairs Council  
ERDF  European Regional Development Fund  
ESF  European Social Fund  
EUPHIN  European Public Health Information Network  
FCTC  Framework Convention on Tobacco Control  
FDA  Food and Drug Administration  
GNP  Gross National Product  
ICH  International Conference for Harmonization  
IGC  Inter-governmental conference  
IHR  Revision of the International Health Regulations  
OECD  Organisation for Economic Co-operation and Development  
QALYs  Quality Adjusted Life Years  
SFs  Structural Funds  
WHO  World Health Organisation  
 
 

 

 
12.1. Introduction 

 
A number of institutional and policy developments have taken place at EU and Member States level which 
make it nowadays possible to cope better with the growing challenges to health. The European 
integration process started its life in 1950 as a direct response to shortage in coal and steel that led 
Robert Schuman, the French Foreign Minister, to propose that French and German coal and steel 
production should be “pooled”. Europe has come a long way since that initial start in 1950, moving from 
a coal and steel initiative through a purely economic Community to become a European Union with 
economic, social and political dimension. The 50th Anniversary of the Treaty of Rome, signed on 25 
March 1957, has been recently celebrated with the Berlin Declaration.  
 
The single market for goods, persons, services and capitals is one of the European Union’s undoubted 
successes. Over the past two decades, the single market for goods has been a major driver of economic 
growth and competitiveness frontiers. This has created employment and prosperity, expanded consumer 
choice and helped EU manufacturers face up to globalisation. Despite these achievements, there are still 
some obstacles and many companies, especially small and medium-sized enterprises, are not fully 
benefiting from the opportunities on offer. Too many companies still face barriers when trying to sell their 
goods elsewhere in the European Union. Local rules on the size, shape and performance of products are 
often applied in an arbitrary or heavy handed manner. The practice undermines one of the European 
Union’s basic principles: the free movement of goods. Not surprisingly, this can make companies, 
especially small and medium-sized firms, reluctant to look for sales beyond their domestic market. A new 
proposal tabled by the Commission is intended to compel public authorities to explain why they will not 
let a product lawfully marketed in other Member States into their market. The changes will ensure 
greater transparency and give companies a more effective right of redress.  
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Health protection is a traditional core function of each Member State of the European Union and this is 
still largely the case today. From the start, the Treaties of the European Community have recognised the 
right for Member States to derogate from the principles of single market for reasons of public order or to 
protect the health of their citizens. For more than 40 years, public health was not formally part of 
mainstream European policies. During the 70’s, there were exceptions in a few areas, such as health and 
safety at work, or the free movement of pharmaceuticals and the recognition of the qualifications of 
health professionals. Nevertheless, certain pilot schemes such as “Europe against cancer” and “Europe 
against AIDS” demonstrated the willingness of the single market health Ministers to cooperate and to 
become associated with Commission initiatives in the field (Table 12.1). Even today, public health 
remains mainly a Member State competence. 
 
Table 12.1. Health – related precursor programmes at European Community level. 
 

Health promotion 
The aim was to improve the general standard of health by improving knowledge about risk 
factors, and encouraging people to adopt healthy lifestyles and behaviours. 
Health monitoring 
The aim was to produce comparable information on health and health-related of the 
population, on diseases and health systems based on European-wide common agreed 
indicators. 
Communicable diseases 
The objectives of the programme were to help contain the spread of AIDS and reduce 
mortality and morbidity due to communicable diseases. 
Cancer 
The Community action plan against cancer contained 22 measure, covering the fields of 
data collection, public information, education, cancer training for health-care workers, early 
detection and systematic screening, quality of care, and research. 
Rare diseases 
The aim of the programme was to develop work on rare diseases. Specific attention was 
given to improving knowledge and to facilitating access to information about these 
diseases. 
Injury prevention 
The aim was to contribute to public health activities which seek to reduce the incidence of 
home and leisure injuries 
Pollution-related diseases 
The aim was to contribute to help to develop policies and strategies in the field of health 
and the environment, focusing on the prevention of pollution-related diseases, including 
the improvement of knowledge and understanding of health risks associated with them.   
Drug prevention 
The aim was to help in combating drug dependence, in particular by encouraging 
cooperation between the Members States, supporting their action and promoting 
coordination between their policies and programmes. 

 
 
 
Public health is a relatively new-comer on the European scene arriving only in 1992 when the Maastricht 
Treaty included an article on “encouraging cooperation between Member states" and “if necessary, 
lending support to their actions” in public health. This legal competence was strengthened in 1997 with 
the Amsterdam Treaty when the EU was mandated to ensure “a high level of human protection” in the 
“definition and implementation of all union policies and activities” and to work with Member States to 
improve public health, prevent illness and “obviate sources of danger to human health” (Article 152(1)) 
(Table 12.2). Whilst the Amsterdam amendment extended the scope of public health related policy, it 
maintained the “subsidiarity principle” for health which provides that harmonisation of Member States 
“Public Health legislation is prohibited and that the Union shall continue to respect fully the Member 
States” responsibilities for the organisation and delivery of their own health services and medical care 
(Article 152 (4.5). 
 
Even when a “public health competence “was first established in the Maastricht Treaty, protecting health 
was listed as one of many “activities” in Articles 3, where the E.U., is to make “a contribution to the 
attainment of a high level of health protection” (art.3p) in pursuing E.U. priority objectives and policies. 
Therefore, the large and persisting fragmentation of health issues in several sections on the Treaty other 
than Article 152 that specifically concerns health is not surprising (Table 12.2). 
 
Table 12.2. EU Treaty Articles concerning health 
 

Art. 43-48: right of establishment, which includes among others, physicians and other health professionals; 
 
Art. 49 and 50 (services, including medical and sanitary services) 
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Art. 95 (3), (6) and (8) concerning health in relation to the internal market 
 
Art. 133(6) concerning common commercial policy, stating that health services 
“…shall fall within the shared competence of the Community and its Member States…”. 
 
Art. 137 (1) (a) “The community shall support and complement the activities of the Member States in the 
following fields: a) improvement in particular of the working environment to protect workers’ health and  
safety” 
 
Art. 149 (Vocational and teacher training, including health field exchanges) 
 
Art. 152 .  
1. A high level of human health protection shall be ensured in the definition and implementation of all 
Community policies and activities.  
Community action, which shall complement national policies, shall be directed towards improving public health, 
preventing human illness and diseases, and obviating sources of danger to human health. Such action shall 
cover the fight against the major health scourges, by promoting research into their causes, their transmission 
and their prevention, as well as health information and education.  
The Community shall complement the Member States' action in reducing drugs-related health damage, 
including information and prevention.  
2. The Community shall encourage cooperation between the Member States in the areas referred to in this 
Article and, if necessary, lend support to their action.  
Member States shall, in liaison with the Commission, coordinate among themselves their policies and 
programmes in the areas referred to in paragraph 1. The Commission may, in close contact with the Member 
States, take any useful initiative to promote such coordination.  
3. The Community and the Member States shall foster cooperation with third countries and the competent 
international organisations in the sphere of public health.  
4. The Council, acting in accordance with the procedure referred to in Article 251 and after consulting the 
Economic and Social Committee and the Committee of the Regions, shall contribute to the achievement of the 
objectives referred to in this Article through adopting:  
(a) measures setting high standards of quality and safety of organs and substances of human origin, blood and 
blood derivatives; these measures shall not prevent any Member State from maintaining or introducing more 
stringent protective measures;  
(b) by way of derogation from Article 37, measures in the veterinary and phytosanitary fields which have as 
their direct objective the protection of public health;  
(c) incentive measures designed to protect and improve human health, excluding any harmonisation of the laws 
and regulations of the Member States.  
The Council, acting by a qualified majority on a proposal from the Commission, may also adopt 
recommendations for the purposes set out in this Article.  
5. Community action in the field of public health shall fully respect the responsibilities of the Member States for 
the organisation and delivery of health services and medical care. In particular, measures referred to in 
paragraph 4(a) shall not affect national provisions on the donation or medical use of organs and blood. 
 
Art. 153 “The Community shall contribute to protecting the health, safety and economic interests of 
consumers”. 
 
Art. 158-161 (Economic and social cohesion: for example, structural and cohesion funds that, among others, 
also support health projects); 
 
Art. 163 concerning the objective to promote all the research activities deemed necessary by virtue of other 
chapters of this Treaty 
 
Art. 174 (1) “Community policy on the environment shall contribute to pursuit of the following objectives: (…) – 
protecting human health”. 
 
Art. 177 on development cooperation includes a requirement to ‘contribute to the general objective 
of…respecting human right and fundamental freedoms’. 
 
Art. 300-302 (Closing of agreements with Third Countries and with International Organizations, also on heath 
and health-related issues). 
 

 
The value of health has become more prominent in many policies of the European Union, now enlarged to 
27 countries and half a billion citizens (Table 12.3). Prevention has the potential to reduce costs that 
would otherwise have gone on treatment and burdened the economy. Nevertheless, preventive strategies 
have to be adjusted to different situations and conditions prevailing in each of its Member States. In 
addition, in each country there is a balance to be struck between individual choices and voluntary 
behaviour changes on the one hand and regulatory measures on the other hand (for example, nutrition 
and obesity). Moreover, what is cost-effective in one country of the EU is not necessarily cost-effective in 
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another one, depending on the prevalence of different diseases, medical culture, demography and public 
expectations.  
 
Table 12.3. Some examples highlighting the broad impact of other EU policies on health, health service 
and health systems. 
 
Directorate 
General 

 
Policy area 

Initiative or 
legislation 

Potential impact 
on health 

Employment and social 
affairs 
 

Social security Regulation 1408/71 
(creating forms E111, E112 
etc, co-ordinating 
social security for 
workers & tourists 
moving across 
internal borders 

Providing for the payment 
health service received in 
another Member State, 
with or without prior 
authorisation, depending 
on the nature of the health 
service obtained 

Employment and social 
affairs 
 

Labour law and 
work organisation  

Directive 2003/88/EC 
on the organisation of 
Working Time 

Requiring changes in 
organisation of hospital 
staff time schedules  
 

Internal Market Free movement 
workers 

Directive 2001/19/EC 
on the general system 
for recognition of 
profession al qualifications 
(note there are separate 
directives -for doctors, 
nurses, midwives, dentists 
and pharmacists) 

Setting minimum 
standards for education & 
training. Promoting cross 
border employment, 
creating the potential 
competition between 
'employers of choice' 
 

Internal Market 
and Services 

Freedom to 
provide and 
consume services 

Directive on Services common internal 
ma r ke t  r u l e s  
 

Agriculture  Food safety Many Directives  Hygienic rules and a 
standards for traditional 
food products   

Enterprise and 
Industry 

Pharmaceuticals 
and Medical 
Devices 
 
 
Food industry 
 

Several Directives 
 
 
 
Several Directives 

Promoting Good Clinical 
Practice. Setting 
Standards for clinical 
trials, marketing, & 
advertising and the 
protection of orphan 
medicinal products 

Information 
Society 

Audio visual 
policy 

Television Without 
Frontiers 

Controlling tobacco 
advertising. 

Information 
Society 

E-Health Europe Action plan 
on e-health  

Setting common 
 standards, moving 
towards the European 
electronic health record. 

Research &  
Technological  
Development 

Bio-medical and 
Social research 

Frame work 
Program me 6 

Providing EU co-funding 
for large projects in 
biomedical science, 
information technology 
and policy related research. 

 
Environment  Environmental 

policy 
European Environment 
and Health Action Plan 
2004-2010 
 

Reduce the adverse health 
impacts of certain 
environmental factors. 

Freedom, 
Security Justice  
  
 

Protection of Data 
and Privacy 

Directive 95/ 46/EC on data 
protection 

Setting common standards 
for the protection of data 
p r i v a c y  i n  o r d e r  t o  
facilitate data sharing – 

 
 
Important aspects of health protection have been incorporated in Community law on the basis of, or in 
combination with, other provisions of the Treaty (see Table 12.3), related to the movement of industrial 
goods (health products, tobacco) or to the Common Agricultural Policy (food safety, animal and plant 
health). In some cases, legislative measures and capacity building reinforced this co-operation, in 
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particular through the creation of European agencies. This mix of legislation and cooperation may vary 
according to the subject, as illustrated in pandemics or tobacco control. A more complete legislative 
framework, consisting of a wide range of integrated regulatory decisions about good clinical practice and 
good manufacturing practices, market authorization, pricing, and reimbursement, was established for 
pharmaceuticals and other health products, with many difficult ethical aspects in the case of therapeutic 
substances of human origin. While at EU level there has been a harmonization of market authorization via 
the European Medicines Agency (EMEA), pricing and reimbursement policies vary across EU Member 
States. 
 
Co-operation between the European Commission and National Health Ministries has greatly improved. 
The results are discussed during the two yearly meetings of the EPSCO Council and during the two 
additional informal meetings of Health Ministers. This allows the next Presidencies and the Commission to 
discuss and better synchronise new health initiatives at European and national level.  
 
The public health “acquis” – albeit limited – is growing. The European Convention considered 
strengthening the public health powers in the Treaty. These orientations were endorsed in Article III-278 
of the Constitutional Treaty. However, the negative outcomes of the popular referenda in France and the 
Netherlands put on hold any discussion on extended health competences in a foreseeable future. In June 
2007, EU leaders agreed on the mandate for the 2007 Inter-governmental conference (IGC), to draft the 
reform Treaty after the “Constitutional Treaty” of 2004 was rejected. On 19 October 2007, the 27 
Member states reached agreement on the text of the Reform Treaty, formally adopted on 13 December 
2007 in Lisbon, Portugal, and currently waiting for ratification. Only minor amendments have been 
introduced in art. 152. 
  

 
12.2. The European strategy for health 

 
This Report has highlighted a number of health determinants and their impacts on health. Over the last 7 
years, EU public health activities, also aimed at controlling their impacts on health, have significantly 
expanded. In 2000, the Commission adopted a first communication on the health strategy of the 
European Community, followed by a second one in April 2005, developed on the basis of the 
competences listed in Article 152 of the Amsterdam Treaty and supported by the European Public Health 
Programme. 
 
Following a consultation launched in December 2006 on “Health in Europe: A Strategic Approach-
Discussion Document for a Health Strategy”, on 23 October 2007 the European Commission adopted a 
new Health Strategy, “Together for Health: A Strategic Approach for the EU 2008-2013”. Building on 
current work, this Strategy aims at providing, for the first time, an overarching strategic framework 
spanning over core issues in health as well as health in all policies (see also Chapter 11.5) and global 
health issues. The target of this Strategy is to set clear objectives to guide future work on health at 
European level, and to put in place an implementation mechanism to achieve these objectives, working in 
partnership with Member States. 
 
The strategy focuses on four principles and three strategic themes for improving health in the EU. The 
principles include taking a value-driven approach, recognising the links between health and economic 
prosperity, integrating health in all policies and strengthening the EU’s voice in global health. The 
strategic themes include Fostering Good Health in an Ageing Europe, Protecting Citizens from Health 
Threats, and Dynamic Health Systems and New Technologies. 
 
The European Commission will work to further strengthen the involvement of key stakeholders in 
contributing to the development and implementation of actions to protect and improve the health of 
European citizens. Building on the progress made through structures such as the EC Platform on diet, 
physical activity and health, the European Alcohol and Health Forum, the e-Health stakeholders' group 
and the Health Policy Forum, the European Commission will work closely with stakeholder groups, and 
with regional and local level bodies with a view to optimising their contribution to the implementation of 
the Strategy.  
 
In implementing the Strategy, the Commission intends to work across sectors in accordance with the 
“Health in All Policies” principle (see Section 12.7.), and is likely to make use of a full range of 
instruments: legislation, communications, recommendations, guidelines and networks as well policy 
instruments such as strategies on tobacco, nutrition and physical activity, safety and health at work, 
emerging technologies, alcohol and mental health.  
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Regular overviews and reports on health issues in the EU and of the progress in tackling them will be 
undertaken to ensure the visibility of the Strategy and enable its progress to be followed. The White 
Paper sets out the first stage of the Strategy to 2013, when a review will take place to support the 
definition of further work towards the Strategy's objectives. A cooperation mechanism between the 
Member States and the Commission to ensure strategic cooperation for the implementation of the 
Strategy has been prepared, including a Council Working Group to identify priorities, define indicators, 
produce guidelines and recommendations, foster exchange of good practice and develop projects. The 
Commission will also ensure consistency with the work of its other existing bodies which deal with health-
related issues, including streamlining and rationalising these bodies in terms of assessing what is needed 
and what is most effective to avoid any duplication of work. 
 
This report provides deep consideration to policy and control tools devised so far particularly at EU, 
Intergovernmental and International level. To this end, each chapter dealing with a specific disease or 
health determinant includes a section describing the current status in the development of control tools 
and policies. For some examples, see Tables 12.4 and 12.5. 
 
Table 12.4. Policies and control tools for selected diseases 
Cardiovascular diseases (CVD) 
 
Blood lipid and blood pressure control are the milestones of CVD prevention. An established concept in 
CVD prevention is that individual risk factors (such as hypertension and hypercholesterolemia) must be 
treated with increasing intensity as the CVD risk increases; treatment targets for LDL cholesterol and 
blood pressure in individuals with different risk profiles have been set in the most recent international 
guidelines. The preferential use of fats with favourable effects on the lipid profile (mono-and 
polyunsaturated, of vegetal or marine origin), a reduced intake of foods rich in preformed cholesterol, a 
moderate intake of salt and of salty foods, an increased intake of fruits, vegetables and fibre rich foods 
are the first step of the nutritional control of these risk factors; the hypolipidemic effect of such an 
healthy nutrition can be enhanced through a regular use of foods supplemented in phytosterols, soy 
protein, fibers. In high risk subjects, if these interventions fail to bring the patient’s blood lipids or blood 
pressure to the appropriate target, a life-long pharmacological treatment with drugs must be considered. 
 
Finland provides one of the best-documented examples of community intervention. In 1972, Finland had 
the world’s highest CVD mortality rate. Planners examined the policy and environmental factors 
contributing to CVD and sought appropriate changes, such as increased availability of low-fat dairy 
products, antismoking legislation and improved school meals. They used the media, schools, worksites, 
sports, education and agricultural to educate residents. After five years, significant improvements were 
documented in smoking, cholesterol and blood pressure. By 1992, CVD mortality rates for men aged 35-
64 years had dropped by 57%. The program was so successful that it was expanded to include other 
lifestyle-related disease. Twenty years later, major reductions in CVD risk factor levels, morbidity and 
mortality were attributed to the Project. 
 
In 2002, the Spanish Presidency issued a Presidency note on promoting cardiovascular health in the 
Health Council conclusions. 
 
The European Union Council Conclusions, adopted under the Irish Presidency, called upon the European 
Commission as well as the Member States to ensure that appropriate action is taken  on promoting 
cardiovascular health, emphasize the importance of acting both at a population and an individual level, 
notably by identifying individuals at high-risk in a multi-sectoral cooperation and action. 
 
The Luxembourg Declaration (Luxembourg Declaration – 29 June 2005), adopted under the Luxembourg 
Presidency, established an agreement among representatives of National Ministries of Health, European 
and National representatives of Cardiac Societies and Heart Foundations, present at the Luxembourg 
meeting, to pursue vigorously the initiation or strengthening of comprehensive CVD prevention plans 
and to ensure that effective measures, policies and interventions are in place in all European countries. 
 
Several WHO resolutions and charters (EUR/RC56/R2; WHA53.17; EUR/RC52/R12; EUR/RC55/R1; 
EUR/RC54/R3; EUR/RC55/R6) have been adopted with a view to combat CVD and other major non-
communicable diseases. 
 
In 2006, a large conference organised by the European Society of Cardiology and the European Heart 
Network, with a special focus on “Women and CVD” was held in Brussels under the auspices of the 
Austrian Presidency. 
 
The purpose to protect health and improve the quality of life in the European population by reducing the 
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impact of CVD is registered fully in the EU Treaty (Article 152 of the EU Treaty) and in the objectives of 
the EU’s Lisbon Agenda and the prospects of the integration oh health in all policies expressed by the 
conclusions of the European Council of the 30 November 2006 under the Finnish Presidency. (276th 
Employment, Social Policy, Health and Consumer Affairs Council Meeting - Brussels – 30 November and 
1 December 2006) 
 
With the support of the European Commission, the World Health Organization (WHO-Europe), the 
European Heart Network and the European Society of Cardiology, the European Heart Health Charter 
was developed. 
 
The European Heart Health Charter has been officially launched on 12 June 2007 at the European 
Parliament in Brussels. Experience in CVD control, spelt out in the European Heart Health Charter and its 
working programme, suggests that these strategic approaches are likely to include disease management 
programmes, population-based registers and screening programmes. These approaches will foster 
disease (including CVD) control and will help reduce inequalities in health and in accessing healthcare. 
The existence of a strategic framework will help to identify best practices in Europe and to ensure 
solidarity among EU Member States. 
 
Cancer 
 
A European Parliament Written Declaration adopted in October 2007 calls on the Council and 
Commission to formulate a comprehensive strategy addressing six basic cancer control factors: 
prevention, early detection, diagnosis, treatment and follow-up, and palliative care. The Parliament’s 
health committee has recently called on the Commission to set up an EU Cancer Task Force to provide 
leadership for improved prevention, screening and treatment of the disease in Europe. 
 
For the primary prevention  of cancer,  factors related to lifestyles (mainly smoking, diet and physical 
activity and alcohol) or the environment (carcinogenic chemicals). A new primary prevention approach 
has become recently available thanks to the development of a vaccine against the Human Papilloma 
Virus infection (HPV), which is a risk factor for cervical cancer. 
For  the secondary prevention of cancer, the  organised population-based screening should be promoted 
for the following malignancies: mammography for female breast cancer, pap smear for cervical cancer 
and faecal occult blood for colorectal cancer. In 2003 the European Council published recommendations 
to European Member States for the implementation of organised screening programmes (European 
Council, 2003). Recommendations referred women between 20-30 for the screening of cervical pre-
cancer lesions (with 3 or 5 years of interval); women aged 50 to 69 for breast cancer screening (with 2 
or 3 years of interval) and men and women aged 50 to 74 for the screening of colorectal cancer (with 1 
or 2 years of interval). The ultimate purpose of cancer screening is to reduce cancer mortality, and to 
reduce the incidence of disease that is too advanced for curative treatment, thus improving the quality 
of life. The basic approach is early detection of disease that is not clinically detectable yet  
 
International differences and trends in cancer survival within Europe are larger than can reasonably be 
accepted. The geographical patterns and trends in survival are often broadly consistent with 
geographical differences or trends in the type of cancer, diagnostic investigations or overall investment 
in health care. There is increasing evidence that international survival differences are at least partly 
attributable to factors that are susceptible to intervention, such as differences in stage at diagnosis, 
access to optimal treatment and investment in health care. For this reason it is fundamental to support 
the spread of best practice among European countries and pressure to raise consistently poor standards.  
 
The cancer burden of a given population is influenced by interventions of different kinds, from primary 
prevention of risk factors (also know as health determinants) mainly associated with unhealthy lifestyles, 
environmental exposures to carcinogenic chemicals or other determinants to early diagnosis, adequate 
treatment and end of life care. It is an extremely complex social undertaking to organize and deliver 
public health programmes that are designed both to reduce and monitor cancer incidence with 
preventive and epidemiological services, and to improve cancer outcomes with clinical services. It 
involves a wide range of professional expertise and input from organisations at all levels within the 
health system. Cancer control plans (NCPs) are very important tools through which competent 
Authorities in most European countries define, mainly at national level and in some countries also at 
regional level, priorities and main objectives of cancer control for a given timeframe as well as key tools 
(i.e. regulations and activity programmes) in terms of primary and secondary preventions and 
healthcare to achieve the adopted objectives. Obviously, such planning approach needs to be considered 
together with available financial and other resources available to implement the plan, thus putting the 
plan into a concrete feasibility dimension. 
 
Cancer research in Europe is of a high standard, but fragmentation and lack of sustainability remain the 
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largest barriers in implementing innovation into cancer care. In January 2006, the European Commission 
launched a specific support action, Eurocan+Plus, to identify barriers to collaboration in research and 
recommend methods of overcoming these hurdles to improve cancer research in Europe. Achieving this 
goal will bring about real progress in cancer control and allow Europe to move beyond what is currently 
possible within our current knowledge situation. It will also have positive effects on the efficient use of 
resources, quality of cancer research, quality of patient care, the attractiveness of Europe for the 
biomedical industry and the organization of education for doctors and researchers. 
 
About one hundred cancer registries operate in Europe today, playing a key role in public health. Yet in 
several EU Member States, severe constraints on registry operation have been imposed by statute law or 
professional regulations. These constraints were intended to improve patient confidentiality, but in some 
cases they failed to take account of the public health impact. Such constraints caused the closure of 
several cancer registries in several countries  and very nearly did so in other. Constraints have also 
prevented some registries from linking death certificates with cancer records.  The specific problem in 
some countries is the budget and the support of cancer registration.   
 
Diabetes 
 
Long term complications, observed in both forms of the disease, can  be reduced or even prevented if 
the appropriate near normo-glycaemia is obtained through intensive treatment from diagnosis onwards. 
For type 2 diabetes primary intervention (prevention of obesity and overweight) as well as secondary 
intervention (early intensive treatment) can modify the progression. Early diagnosis and/or active 
detection of previously not diagnosed T2DM may contribute considerably to complication reduction. This 
becomes even more important  as some countries report percentages as high as 50 % of non-diagnosed 
patients (prior to complications) with the diagnosis made when the first complications are already 
present.  
 
The case for screening for undiagnosed diabetes has probably become somewhat stronger than it was in 
the past, because of the greater options for reduction of CVD and because of the rising prevalence of 
obesity and hence type 2 diabetes   investigated patients with acute myocardial infarction (AMI) and 
confirmed  the high frequency of previously undiagnosed DM and IGT in patients with AMI. The 
importance of OGTT in the diagnostic work up of this vulnerable high-risk group cannot be over-
emphasised. The rationale of screening is to detect a disease or a high risk state in an early stage, in 
order to reduce morbidity and mortality by timely initiation of adequate treatment. The WHO 2003 
report defines screening as the process of identifying those individuals who are at sufficiently high risk of 
a specific disorder to warrant further investigation or direct action. 
 
Main relevant factors for primary prevention are those overweight and obesity and those high blood 
pressure and high cholesterol.  Because of the increase of obesity (the so called pandemic), the dither 
prevalence of type 2 diabetes is rising and  has become a public health issue. We  can curtail the 
“diabesity” (diabetes & obesity) epidemic only when we take overweight and obesity seriously. 
 
In 2005, only 12 of the 25 (IDF Europe/FEND Diabetes Policy Puzzle, 2005) EU Member States had 
established national diabetes plans and/or guidelines. There is currently no benchmark for assessing the 
level of implementation of national plans/guidelines in Member States. Existing national plans and 
guidelines differ significantly among Member States, particularly in implementation. This causes 
inequalities in life expectancy, health status and access to high-quality health services for people living 
with diabetes across Europe. In the process of learning to live with diabetes, the person with diabetes 
should be assisted to learn to live with diabetes. Behaviour is based upon knowledge, attitude and skills. 
 
The establishment of a strategy on diabetes at EU-level would: 
- Create a framework for exchange and cooperation between Member States; 
- Help to increase the coherence of actions in different policy sectors; 
- Open up a platform for involving stakeholders including patient and civil society organisations finding 
solutions. 
 
Recently there have been a number of documents that have underlined a resurgence of interest in the 
disease across the European Union and at an international level: 
- the EU Health Council in 2004, under the Irish Presidency, stressed the importance of developing a 
coordinated  European strategy for diabetes; 
- the Otocec Declaration (2004) European Diabetes week, Nov 2004 was signed by more than 80 
representatives of 35 EU and national diabetes associations;  
- Austria made Type 2 diabetes a key healt h priority during its Presidency in 2006; 
- the European Parliament in April 2006 urged the European Commission and the European Council to 
make care and prevention of diabetes a priority and to develop a European wide strategy to tackle the 
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disease; 
- the recommendations of the  EU Conference on Prevention of Type 2 Diabetes, organized in Vienna in 
February 2006,  were   adopted by the formal Health Council  in June 2006 in the form of Diabetes EU 
policy; 
- the International Diabetes Federation – European Region (IDF Europe) and the Federation of European 
Nurses in Diabetes (FEND) presented the paper “Diabetes: EU Policy Recommendations” as on input to 
the future work of the European Commission on one of Europe’s most critical public health issues, 
diabetes.   
- the United Nations signed the Resolution on Diabetes, recognised its global threat to health worldwide 
in December 2006. (UN resolution A/Res/ 61/225). 
 
November 14th , the current IDF World Diabetes Day, was declared a United Nations Day to be observed 
every year starting in 2007.    
 
 
 
 
Table 12.5. Policies and control tools as applied to selected health determinants 
 
1. Tobacco 
 
1.1. Individual interventions 
 
An individual approach to smoking cessation includes pharmacotherapy and behavioral therapy. Only 3% 
of smokers manage to quit smoking using will power alone. Success depends to a great extent on 
motivation, but a combination of pharmacotherapy and behavioral therapy probably yields best results. 
Nicotine replacement therapy (NRT) in form of patches, chewing gum, lozenges, inhalers and nasal 
sprays helps relieve the withdrawal symptoms that prevent many smokers from quitting. It contains 
nicotine, but does not contain thousands of other harmful substances found in cigarettes and snuff. 
 
The non-nicotine pharmacotherapy includes several drugs from different categories. Two of the most 
promising are bupropion and varenicline. They are both prescription drugs approved by national 
authorities of some countries to help patients stop smoking. Bupropion is an antidepressant drug that 
reduces withdrawal symptoms and lessens the urge to smoke. Varenicline, recently approved both in 
Europe and USA, is a partial nicotine agonist that prevents the nicotine-withdrawal symptoms, and 
eliminates the reward from smoking. 
 
Certain moods, times of the day, or activities may present strong triggers for craving a cigarette. 
Pharmacotherapy is not a cure for these smoking triggers. Furthermore, the motivation to quit smoking 
determines the success rate of smoking cessation to a large extent. Some studies found that the 
integration of behavioral therapy can increase the quitting rate by another 50-100%. Psychosocial 
interventions are helpful at all phases of tobacco addiction treatment, not only as a first-line 
intervention. There is a wide range of psychosocial treatment options, including counseling via internet 
and telephone, as well as individual and group counseling.  
 
1.2. Collective interventions – tobacco control in the EU 

 
Collective interventions geared towards the reduction of tobacco related harm can be categorized as 
follows: 
• measures to reduce the demand for tobacco products (price, taxation);  
• measures to reduce exposure to environmental tobacco smoke (smoking bans in public places); 
• measures to limit tobacco industry advertising, promotion and sponsorship; and 
• measures to raise awareness about the addictive nature and health hazards of tobacco use 
Curbing tobacco use is a longstanding EU health priority. The EU has been actively contributing to the 
reduction of tobacco consumption for more than twenty years. This contribution has evolved from 
prevention, training and research within the scope of the fight against cancer, to a broad strategic 
tobacco control approach. The current EU-wide efforts are based on four mutually reinforcing pillars: 
• legislative measures, based on the Community Treaties as well as more specific, secondary 
legislation; 
• support for Europe-wide and cross-national smoking prevention and cessation activities, financed 
via action programmes and the Community Tobacco Fund; 
• mainstreaming of tobacco control into a range of other Community policies; and 
• ensuring the Community’s achievements also have an impact outside the EU region, by fostering 
international co-operation and taking on a major role in tobacco control at a global level. 
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EU action focuses on supporting prevention, collaboration between Member States, and research. The 
quest for a smoke free EU also forms part of the Environment and Health Action Plan, through which 
passive smoking is now more actively tackled. 
Legally, these efforts are firmly grounded in the Community Treaties and supported further by a range of 
specific regulations. The legal competencies of the EU enable it to make some unique contributions to 
tobacco control in Europe, and indeed globally. The WHO Framework Convention on Tobacco Control 
(FCTC), which all Member States and the Community have signed, has been a significant factor in the 
further advancement of tobacco control at EU and Member State level. Within the Treaties of the 
Community, articles 152 and 95 EC provide the legal base for EU policy and action in the area of tobacco 
control. These articles are concerned respectively with public health and internal market issues. Through 
the application of these two articles, a range of more specific measures and agreements have been 
developed to support the EU’s efforts in the area of tobacco control. 
The provisions in the Treaty have been given force through a range of secondary legal measures to 
support tobacco control. Together, they underpin and complement the Community’s action, including a 
range of smoking prevention and cessation activities. Binding legal measures include Directives on: 
• the advertising and sponsorship of tobacco products; 
• the structure and rates of excise duty applied on manufactured tobacco;  
• the manufacture, presentation and sale of tobacco products; 
• television broadcasting, banning the advertising of tobacco products; and 
• minimum safety and health requirements for the workplace. 
Non-binding legal measures include: 
1) a Council Recommendation on the prevention of smoking and on initiatives to improve tobacco 
control. This recommendation pays particular attention to measures restricting youth access to tobacco; 
and 
2) a Resolution on banning smoking in public places. Since the adoption of the resolution in 1989, 
Member States’ governments have developed their own specific action to implement this resolution, and 
have done so at their own pace. 
 
 International organisations 
 
The WHO Framework Convention on Tobacco Control (FCTC) is the first-ever global health treaty 
providing a comprehensive tobacco control framework (WHO, 2005). The FCTC objective is 'to protect 
present and future generations from the devastating health, social, environmental and economic 
consequences of tobacco consumption and exposure to tobacco smoke.' The EU Council approved the 
FCTC in June 2004, and subsequently ratified it on 30 June 2005.  
 
Significant measures to reduce the demand for tobacco, that are supported by the FCTC include: 
price and tax measures; 
protection from exposure to tobacco smoke, particularly in workplaces, public transport and indoor 
public places; 
regulation of the contents of tobacco products; 
regulation of tobacco product disclosures; 
packaging and labeling of tobacco products, requiring large health warning labels and prohibiting the use 
of deceptive labels such as "light", "low tar", and "mild"; 
education, communication, training and public awareness; 
tobacco advertising, promotion and sponsorship. Countries are to undertake a comprehensive ban on 
tobacco advertising, promotion and sponsorship within five years of ratifying the treaty if their 
constitutions allow this. If there are constitutional constraints, countries are required to put restrictions 
in place; and 
demand reduction measures concerning tobacco dependence and cessation. 
The FCTC also supports measures to reduce the supply of tobacco. These include: 
1. illicit trade in tobacco products (smuggling); 
2. sales to and by minors, and  
3. provision of support for economically viable alternative activities. 
By signing the Treaty, countries also commit themselves to take supportive measures at national level. 
Key examples of these measures are: 
the establishment of a national coordinating mechanism or focal point for tobacco control; 
the inclusion of tobacco cessation services in national health programmes, and 
promoting the participation of NGOs in the development of national tobacco control programmes. 
 
Under the UN Charter, identifying solutions to international social and health problems falls within the 
remit of the Economic and Social Council (ECOSOC). Their Resolution 2004/62 on Tobacco Control 
supports the WHO Framework Convention on Tobacco Control. It urges UN Member States to strengthen 
tobacco control measures and programmes. 
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On 7 February 2008 WHO released a new Report on “Global Tobacco Epidemic” showing that while 
progress has been made, not a single country fully implements all key tobacco control measures, and 
outlined an approach that governments can adopt to prevent tens of millions of premature deaths by the 
middle of this century. In this new report which presents the first comprehensive analysis of global 
tobacco use and control efforts, WHO finds that only 5% of the world’s population live in countries that 
fully protect their population with any one of the key measures that reduce smoking rates. The report 
also reveals that governments around the world collect 500 times more money in tobacco taxes each 
year than they spend on anti-tobacco efforts. It finds that tobacco taxes, the single most effective 
strategy, could be significantly increased in nearly all countries, providing a source of sustainable 
funding to implement and enforce the recommended approach, a package of six policies called MPOWER. 
The six MPOWER strategies are: 
Monitor tobacco use and prevention policies 
Protect people from tobacco smoke 
Offer help to quit tobacco use 
Warn about the dangers of tobacco 
Enforce bans on tobacco advertising, promotion and sponsorship 
Raise taxes on tobacco. 
The report also documents the epidemic's shift to the developing world, where 80% of the more than 
eight million annual tobacco-related deaths projected by 2030 are expected to occur. The global 
analysis, compiled by WHO with information provided by 179 Member States, gives governments and 
other groups a baseline from which to monitor efforts to stop the epidemic in the years ahead. The 
MPOWER package provides countries with a roadmap to help them meet their commitments to the 
widely embraced global tobacco treaty known as the WHO Framework Convention on Tobacco Control, 
which came into force in 2005. Other key findings in the report include: 
 
Only 5% of the global population is protected by comprehensive national smoke-free legislation and 
40% of countries still allow smoking in hospitals and schools; 
Only 5% of the world’s population lives in countries with comprehensive national bans on tobacco 
advertising and promotion; 
Just 15 countries, representing 6% of the global population, mandate pictorial warnings on tobacco 
packaging; 
Services to treat tobacco dependence are fully available in only nine countries, covering 5% of the 
world’s people; 
Tobacco tax revenues are more than 4000 times greater than spending on tobacco control in middle-
income countries and more than 9000 times greater in lower-income countries. High-income countries 
collect about 340 times more money in tobacco taxes than they spend on tobacco control. 
  
2. Alcohol  
 
Risk reduction strategies include a set of measures in a jurisdiction or society aimed at minimizing the 
health and social harms that result from alcohol consumption. They are implemented by alcohol policies, 
which include authoritative decisions that are made by governments through laws, rules and regulations, 
coming from the legitimate purview of legislators and other public interest group officials, and not from 
private industry or related advocacy groups. In the context of public health the central purpose of 
alcohol policies is to serve the interests of public health and social well-being through their impact on 
health and social determinants, such as drinking patterns, the drinking environment, and the health 
services available to treat problem drinkers. 
 
Alcohol is a major economic commodity that is associated with substantial governmental tax receipt and 
Europe can be considered the centre of the global alcohol industry, acting as both the largest market 
and the major producer of alcoholic drinks. Therefore, it may be appropriate to recall that the trade in 
alcohol in the whole European Union accounts for 1.3% of all exports and 0.3% of all imports, thereby 
contributing €8.9 bn to the goods account balance, with such trade not necessarily affected by European 
and domestic policy to reduce the harm done by alcohol.   
 
Maintaining the relative price of alcohol 
 
When other factors are held constant, the more affordable alcohol is, the more it is consumed; and the 
less affordable it is, the less it is consumed. The way drinkers respond to and compensate for price 
changes is complex, because of the possibilities for substitution. Drinkers tend to shift to more 
expensive beverages if relative prices decrease, either within the same beverage category or across 
beverage categories.  If prices are raised, they both reduce overall consumption but also shift to cheaper 
beverages.  Heavy drinkers tend to buy the cheaper products within their preferred beverage category. 
The impact of an increase in alcohol price is stronger in the longer term than it is in its immediate 
effects.  From a public policy perspective, it is the long term effects, taking into account alcohol’s 
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dependence producing properties that are more important.  Young people are particularly sensitive to 
price. Policies that increase alcohol prices have been shown to reduce the proportion of young people 
who are heavy drinkers, to reduce underage drinking, and to reduce per occasion binge drinking. Higher 
prices also delay intentions among younger teenagers to start drinking and slow progression towards 
drinking larger amounts. Heavy drinkers are also sensitive to price, with higher alcohol taxes or prices 
leading to reductions in deaths from liver cirrhosis, fatality rates from traffic crashes, and reduced rates 
of crime, including assault, violence related injury, homicide, family violence, and child abuse and other 
violence towards children.  
 
While it may be predicted that the revenues from tax on alcohol depends on the total amount of alcohol 
drunk in a country, the evidence suggests that this is not the case. There is no apparent correlation 
between the revenue from alcohol-specific taxes (as a % of government revenue or % of GDP) and per 
capita consumption.  The best predictors of the importance of alcohol-specific taxes are unsurprisingly 
the average alcohol tax rates, which relate very closely to the income from alcohol taxes. 
 
Managing the sale of alcohol 
 
The smaller the number of outlets for alcoholic beverages, the greater the difficulty in obtaining alcohol, 
a situation that is likely to deter alcohol use and problems. A number of studies have indicated that 
although changing either hours or days of alcohol sale can redistribute the times at which many alcohol 
related crashes and violent events related to alcohol take place, it does so at the cost of an overall 
increase in problems. Around-the-clock opening in Reykjavik, for instance, produced net increases in 
police work, in emergency room admissions and in drink-driving cases.   
 

There is also evidence that restricting days and hours of sale reduces problems. In the 1980s Sweden 
re-instituted Saturday closing for spirits and wine off-premise sales after studies showed that Saturday 
sales were associated with increased rates of domestic violence and public drunkenness . Some 20 years 
later, when Saturday opening of government alcohol stores was re-instituted, there was a 3.6% increase 
in alcohol sales.  
 
Almost all countries legally restrict alcohol sales to minors. There is very strong evidence that changes in 
minimum drinking age laws can substantially effect youth drinking and alcohol-related harm, particularly 
road traffic accidents; however, the full benefits of a higher drinking age are only realized if the law is 
enforced.  
 
Advertising controls 
 
Eight US-based well designed longitudinal studies and one Belgian well designed longitudinal study show 
that the volume of advertisements and media exposure increase the likelihood of young people starting 
to drink, the amount they drink, and the amount they drink on any one occasion. There have been no 
published longitudinal studies that do not find such an effect. These findings are similar to the impact of 
advertising on smoking and eating behaviour. It is difficult to study the relationship between expenditure 
on commercial communications, or whether or not there are bans on alcohol advertisements in a 
jurisdiction and drinking by young people. Where this has been done, some studies have found that 
increased expenditure on advertising is associated with increased alcohol-related harm amongst young 
people, and that total bans have reduced alcohol-related harm, whereas others have not.  In general, 
later studies seem to have found more of an effect of commercial communications. The evidence would 
thus show that there is a need to specify the extent to which alcohol advertising in certain categories of 
media and publications is allowed, and it would suggest that, as is the case with tobacco, consideration 
should be given to the prohibition of advertising of alcohol products on television and radio and in 
specified certain print media.  There are good examples of regulations on alcohol marketing in some 
countries. France’s Loi Evin is one such model which bans most advertising and sponsorship and restricts 
permitted advertising to description of the product without any of the messages which make advertising 
particularly attractive to younger people. When the Loi Evin was challenged in the European Court of 
Justice, it was upheld, noting that it is in fact undeniable that advertising acts as an encouragement to 
consumption; the French rules on TV advertising are appropriate to ensure their aim of protecting public 
health; and they do not go beyond what is necessary to achieve such an objective . 
 
Setting and controlling blood alcohol levels. 
 
Establishing a maximum blood-alcohol level (BAL) for driving is a well-established and widely diffused 
drinking-driving countermeasure.  Over the years, the level specified as maximum has been lowered in a 
number of countries, and is as low as zero or 0.2g/l in a number of countries, and 0.5g/l or lower in 
most countries in Europe.  Both establishing a BAL and lowering it are effective in reducing drinking-
driving casualties (Anderson and Baumberg 2006). There is also convincing evidence that both intensive 
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random breath testing, where police regularly stop drivers on a random basis to check their BAL, and 
sobriety checkpoints, where all cars are stopped and drivers suspected of drinking driving are breath-
tested, reduce alcohol-related injuries and fatalities. 
 
Setting lower BALs (including a zero level) for young or novice drivers; administrative driver's license 
suspension for a driver caught with a positive BAL particularly in legal systems in which a criminal 
drinking-driver case may be delayed or successfully fought by a defence lawyer; and the use of an 
ignition interlock, a mechanical device which does not allow a car to be driven by a driver with a BAL 
above a low level, for reducing repeat infractions by convicted drinking drivers are all effective in 
reducing drink driving casualties.   
 
Finally, there are a number of measures that have shown to be not effective in reducing drinking and 
driving (Anderson and Baumberg 2006). These include designated drivers and ride services, such as the 
BOB campaign. No study has evaluated whether the use of designated drivers actually decreases 
alcohol-related motor vehicle-related injuries (Ditter et al, 2005). However, although the BALs of 
designated drivers are generally lower than those of their passengers they are still often higher than the 
legal limit for drinking and driving. Further, an increase in passenger alcohol consumption is often found 
when a designated driver is available. 
 
Educational programmes and information campaigns 
 
Whilst the provision of information and persuasion to reduce alcohol related harm might seem appealing, 
particularly in relation to younger people, it is unlikely to achieve sustained behavioural change in an 
environment in which many competing messages are received in the form of marketing and social norms 
supporting drinking, and in which alcohol is readily available. Many careful systematic reviews have 
evaluated school based education which aimed to reduce alcohol related harm, and found that classroom 
based education is not an effective intervention to reduce alcohol related harm; although there is 
evidence of positive effects on increased knowledge about alcohol and in improved attitudes, there is no 
evidence for a sustained effect on behaviour.   
 
In general, public information campaigns are also an ineffective antidote to the high quality, pro-drinking 
messages that appear far more frequently in the media. Further, counter advertising (a variant of public 
information campaigns which provides information about a product, its effects and the industry that 
promotes it in order to decrease its appeal and use) has inconclusive effects. Whilst drinking guidelines 
have been used in a number of countries, there have been no evaluations that find an impact of these 
guidelines on alcohol related harm . The United Kingdom’s ‘sensible drinking guidelines’ when relied 
upon as a key prevention strategy in a liberalizing policy environment failed to deter increases in alcohol 
consumption. The exception to this evidence of inefficacy is the evidence for the impact of mass media 
campaigns to reduce drinking and driving, particularly in jurisdictions with strong policies in place 
concerning drinking and driving.    
 
Drinking context 
 
Licensed drinking environments are associated with drunkenness, drink-driving and problem behaviours 
such as aggression and violence, with some licensed premises being associated with a disproportionate 
amount of harm. Nearly all evaluations in training bar staff in responsible beverage service when backed 
up with enforcement have demonstrated improved knowledge and attitudes among participants, 
although this wears off over time. These studies have also shown some effects on serving practices, but 
not always. Whilst servers are usually willing to intervene with customers who are visibly intoxicated, 
they generally will not intervene with individuals solely on the basis of the customer’s estimated blood 
alcohol concentration (BAC) or number of drinks consumed. In terms of the effects on customer 
intoxication, several studies have found that server training results in lower BAC levels of customers 
generally and fewer customers with high BAC levels. Studies of the impact of adhering to bar policies for 
avoiding intoxication have also found modest effects in reducing heavy consumption and high risk 
drinking, but were not as successful as originally expected. The impact of responsible beverage service is 
greatly enhanced when there is active, but ongoing enforcement of laws prohibiting sale of alcohol to 
intoxicated customers.     
 
Community based prevention programmes can be effective in reducing drinking and driving, alcohol 
related traffic fatalities and assault injuries. Community mobilization has been used to raise awareness 
of problems associated with on-premise drinking, develop specific solutions to problems, and pressure 
bar owners to recognize that they have a responsibility to the community in terms of such bar-related 
issues as noise level and customer behaviour. Evaluation results from community mobilization 
approaches as well as documentation from grassroots projects suggest that community mobilization can 
be successful at reducing aggression and other problems related to drinking in licensed premises. 



 793

 
Advice and treatment 
 
Healthcare-based interventions for hazardous and harmful alcohol consumption reduce alcohol 
consumption, as well as demonstrating reductions in alcohol related problems and alcohol-related 
mortality. The community based Malmö study, undertaken during the 1970s, demonstrated that under 
the right conditions, the effects can be dramatic. An intervention for heavy drinkers resulted in half the 
deaths that occurred in the control group without the intervention at six year follow-up. There is 
extensive evidence that shows the effectiveness and cost-effectiveness of opportunistic screening and 
brief interventions for persons with hazardous and harmful alcohol use in the absence of severe 
dependence.  If these programs were widely adopted in health care systems, the population impact on 
excessive drinking could be significant.   For people with more severe alcohol dependence and related 
problems, a wide variety of specialized treatment approaches have been evaluated, including 
behavioural, psychosocial, and pharmacological interventions of varying intensities in both community 
and residential settings (Miller and Wilbourne 2002). The evidence shows that individuals exposed to 
these treatments, especially when delivered in a timely manner, achieve better outcomes than those not 
receiving treatment. Further, for the average person, the effectiveness of these treatments tends to be 
comparable regardless of intensity, modality or setting.   
 

Relevant alcohol policy  documents 

 
• Television Without Frontiers Directive 
http://europa.eu.int/eur-lex/en/consleg/pdf/1989/en_1989L0552_do_001.pdf 
• Commission Recommendation on maximum permitted blood alcohol content, 2001 
http://europa.eu.int/eur-lex/lex/LexUriServ/LexUriServ.do?uri=CELEX:32001H0115:EN:HTML 
• Council Recommendation on the drinking of alcohol by young people, in particular children and 
adolescents, 2001 
http://europa.eu/scadplus/leg/en/cha/c11564.htm 
• European Commission Road Safety Action Programme 2003-2010 
http://europa.eu/scadplus/leg/en/lvb/l24257.htm 
• European Commission Communication on EU alcohol strategy, 2006 
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/documents/alcohol_com_625_en.pdf 
• European alcohol and health forum, 2007  
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/alcohol_charter_en.htm 
 
Projects funded under the Public Health Programme 2003-2008 
• PHEPA: Primary Health Care European Project 
http://www.phepa.net 
• EUROCARE – Alcohol Policy Network in the Context of a Larger Europe: Bridging the Gap 
http://ec.europa.eu/health/ph_projects/2003/action3/action3_2003_02_en.htm 
• ELSA – Enforcement of national Laws and Self-regulation on advertising and marketing of 
Alcohol 
http://ec.europa.eu/health/ph_projects/2004/action3/action3_2004_16_en.htm 
 
Research projects on alcohol 
• Genomics, mechanism and treatment of addiction 
http://cordis.europa.eu/ 
• European Prospective Investigation into Cancer, Chronic Diseases, Nutrition and Lifestyle 
http://cordis.europa.eu/fetch/ 
• DRUID: Driving under influence of drugs, alcohol and medicine 
http://cordis.europa.eu/eoi/dsp_details.cfm?ID=2638 
• DG SANCO pages on Alcohol 
http://ec.europa.eu/health/ph_determinants/life_style/alcohol_en.htm 
 
 
For more information see: 
http://ec.europa.eu/health/ph_overview/strategy/health_strategy_en.htm 
 

 
12.3. The reviewed European social agenda 

 
Social Europe has achieved a lot so far including more and better jobs, the possibility of working abroad, 
an easy access to medical treatment when travelling, social security coverage abroad, more equal 
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treatment of women and men, fight against discrimination, social partnership improving working 
conditions, tackling poverty together and healthier workplaces. On 2nd July 2008, the EC adopted a 
reviewed social agenda aimed in particular at fighting discrimination, property and differences among 
European regions. Initiatives foreseen by the new social agenda fall into 7 priority sectors: 

• Infancy and youth; 
• investment in human resources; 
• mobility; 
• longer life and better quality of life; 
• fight against poverty and social exclusion; 
• fight against discrimination and promotion and promotion of gender equality 
• opportunity, access and solidarity on the global scene 

 
To this end, the European Commission intends to make use of different tools including: 

• new legislation; 
• social dialogue; 
• cooperation with Member States 
• community financial resources (e.g. structural funds and the PROGRESS fund);and  
• communication tools 

 
The main initiatives are: 

• social inclusion including a proposal of a new legislative text non –discrimination for a variety of 
reasons (e.g. religion, handicap, age and improvement of Roma inclusion); 

• social dialogue including a legislative proposal to improve the role of European works Councils 
(EWCs) currently operating in 820 mayor companies across the EU and covering some 14.5 
million employees; 

• public health including European cooperation of health systems and patient rights in cross-border 
health care. A draft directive on patient’s rights in cross-border health care was adopted on 2 July 
2008; 

• education and youth including council’s recommendation on volunteers mobility, school 
cooperation and educational systems and a green paper on immigration and instruction; 

• e-health initiatives to improve safety and quality of patients such as the Recommendation on 
cross-border interoperability of electronic clinical files and the “ Smart Open Services” project. 

 
Moreover, the European Commission has recently issued a communication on “ A renewed commitment 
to Social Europe: Reinforcing the open Method of Coordination for social protection and Social inclusion”. 
Member States have freely chosen to coordinate their efforts to ensure social inclusion and social 
protection of their citizens. This is called the “open method of coordination”, because it respects the 
Member States diversity and social preferences, but helps them to “learn from each other” and to address 
together the problems they are increasingly sharing. Through the open method of coordination, Member 
States have defined common objectives and common indicators and have undertaken to report regularly 
on their policies and achievements. However, much more can be done. This is why the Commission has 
proposed to reinforce the open method of coordination in the social field. 
The Commission has proposed to boost cooperation among Member States with a view to making their 
social protection and social inclusion policies more effective and more responsive to the needs of society. 
This proposal seeks to have a fourfold impact: 

• greater political commitment and visibility: 
The commitments made and the process for delivering should become better known to citizens 
and to the institutions (including the European Parliament). The objectives should be linked to 
quantitative targets whenever possible. 

 
• better interaction with other European policies:  

Many policies have an impact on social cohesion. Therefore, the social objectives should not be 
confined to social policies but should be duly taken into account during policy formulation. 

 
• more in-depth knowledge of the issues at stake: 

Evidence-based policies are the most effective policies. Accordingly, the Commission intends to 
expand data collection and enhance capacity on social issues. 

 
• greater ownership to boost implementation: 

The success of the open method of coordination depends very much on the commitment of 
Member States and on the active involvement of all relevant actors. New tools for improving 
involvement, exchanges and mutual learning will add to the benefits of coordination and 
consolidate the commitment of Member States. The improvements proposed should create a new 
dynamism in promoting and implementing reforms, aimed at developing modern, sustainable and 
equitable welfare systems. Over time, they should reinforce the capacity of Members States to 
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develop and implement the policies necessary to avoid social exclusion in achieving adequate and 
sustainable healthcare and long-term care. The Social Open Method of Coordination is an 
instrument for all those with a stake in policies intended to address poverty or to promote 
sustainable and socially adequate social protection systems. 

 
 

 
12.4. Co-ordination mechanisms for EU health 

activities 
 
There are several health links with European Commission general directorates other than D.G. SANCO 
(Table 12.6). 
 
Table 12.6. Health across the European Commission 
 
Directorate 
General 

Key Health Links 

AGRI 
 

Nutritional aspects in promotional campaigns for EU agricultural products, 
information campaigns on smoking (funded up to 2008) 

AIDCO External aid for health 
BEPA Investing in youth 

COMP Competition rules in health markets 
 

DEV Health in EC and EU development policy, ACP country and regional 
programmes, and thematic programmes for all regions 

EAC Education on healthy lifestyles; Lifelong learning; Young people and health, 
Promotion of sport 

ECFIN Economic projections re: demographic change, healthcare spending 

ECHO Humanitarian aid operations. Access to healthcare in crisis situations and 
rapid response to life-threatening epidemics and other health hazards. 
 

ELARG Assisting EU accession countries to put in place the health acquis 
 

EMPL Safety and Health at work; coordination of Social security schemes including 
the EHIC card; access of people with disabilities to social and health services; 
European Social Fund; Open Method of Coordination on Healthcare and 
Long Term Care 

ENTR Pharmaceuticals; Medical Devices; Biotechnology; Safety of Cosmetics; 
Chemicals; Innovation 

ENV Environmental health e.g. air quality, water quality, noise; 'European Environment and Health 
Strategy', COM(2003)338, and 'European Environment and Health Action Plan 2004-2010', 
COM(2004)416 

EUROSTAT Data collection in field of health and safety 

INFSO Development and deployment of e-Health tools and services. 

JLS Illegal Drugs; Immigration policy and integration, protection of personal data 
concerning health 

JRC Scientific and Technical Support in areas which may have an impact on health directly or indirectly 
(chemicals, air pollution, deteriorated water quality, food, genetically-modified organisms, 
nanotechnology, consumer products. 

MARKT Benefits of Internal market to patients and healthcare providers; recognition of professional 
qualifications; Intellectual property rights and access to medicines; legal framework for public 
private partnership. 

OLAF trade in tobacco products 
REGIO Regional Policy actions to support health policy, including through 'Regions 

for Economic Change' 
RELEX Relations with third countries, including European Neighbourhood countries 

on health 
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RTD RTD Research framework programmes FP6, FP7 
 

SANCO Public health, consumer policy, food safety, animal health 
 

SG Coordination policy on Biotech and sustainable development 
 

TAXUD Policy on enforcement to combat introduction of products with a health risk 

TRADE Trade negotiations re: Health and social services and services of health 
Professionals 

TREN Road safety, Energy, Ionising radiation, Working and Driving Hours 

 
Source: European Commission 
http://ec.europa.eu/information_society/activities/health/index_en.htm 
Last Access: 20.02.08 
 
In the early nineties, the European Commission had established the High Level Committee on Health to 
enable key representatives from health Ministries to exchange views and provide strategic advice to 
Commission services. Following the mad cow crisis, a portfolio was created for the first European 
Commissioner in charge of Health: David Byrne in 1999, succeeded by Markos Kyprianou in 2004 and 
Androulla Vassiliou in 2008. Most health activities were then regrouped in a new Health and Consumer 
Protection Directorate General of the Commission (DG SANCO), to cover in particular public health, 
animal health and food safety. Other Commission departments continue to deal with certain aspects of 
health policies such as: 
 

• pharmaceuticals and health products (DG ENTR)  
• e-Health and Telematics (DG INFSO) 
• health care for migrant workers, health insurance (DG EMPL) 
• health research (DG RTD) 
• health aspects of development aid (DG DEV) 

 
In parallel, the presence and authority of Health Ministers in Council was reinforced, with the creation of 
a special Council formation (EPSCO) in charge of all health related decisions. Similarly, the work of the 
European Parliament Committee on Environment and Health became more focused on health issues. 
Several committees were progressively set up by DG SANCO to deal with health security and bio 
terrorism, the health programme or to help implement the new Community legislative measures. 
 
In April 2004, the Commission set out its response to the report of the reflection process in two 
communications, making proposals for European co-operation and extending the open method of 
coordination on healthcare and long-term care. These activities have been taken forward through the new 
High Level Group on Health Services and Medical Care established in July 2004, with regular reports to 
Council, in several areas: 
 

• cross-border healthcare purchasing and provision, and patients’ rights and responsibilities; 
• health professionals (continuing development and migration within the EU); 
• centres of reference, that could pool resources, for example on tackling rare diseases; 
• health technology assessment, with a network supported by the public health programme; 
• e-health and information strategies for health services; 
• hospital performances (waiting time and nosocomial diseases); and 
• patient safety. 

 
 
Independent scientific advice plays an important role in the EU decision-making process. Three Scientific 
Committees have been established by DG SANCO to provide scientific advice on non-food related risks to 
consumer products, health and the environment, emerging and newly identified health risks. These 
Committees have adopted a wide range of opinions covering possible cancer risks from certain hair dyes, 
the safety of tooth whitening agents, the assessments of possible risks from nanotechnologies; several 
key opinions were finalised after a wide consultation on the Internet. 
 
In many sectors where health and safety of patients, consumers or workers is at stake, EU agencies were 
created to advise European Institutions and Member States on health related measures, or to collect and 
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disseminate relevant information for health policy makers (Table 12.7). Working as technical secretariats rather than big centralised bodies, these agencies 
are generally able to mobilise a significant number of scientists across Europe.  
 
In addition, there is a growing interest in collaboration among member states and between these and the European bodies for what concerms independent 
scientific advise on border-crossing health issues. In this context, for example, the Science Advice Network for Health (EuSANH) was established in 2006. 
 
Table 12.7. Community agencies directly relevant to health 
 
Abbreviation 
 

Agency 
 

Mission/Role 
 

EAHC Executive Agency for Health and Consumer 
(Luxembourg city, Luxembourg) – Established 
in 2005 
http://ec.europa.eu/eahc  

Formerly PHEA, Public Health Executive Agency. The Agency provides professional service in performing the tasks 
entrusted to it by the European Commission, and it works closely with Directorate General for Health and 
Consumers. The EAHC manages relations with some 2200 beneficiaries involved in more than 200 projects in the 
field of health; it has about 40 staff members based in Luxembourg. 

ECDC 
 

European Centre for Disease Prevention and 
Control (Stockholm, Sweden) – Established in 
2005 
http://www.ecdc.europa.eu  

To identify, assess and communicate current and emerging threats to human health posed by infectious diseases. 
 

ECHA 
 

European Chemicals Agency (Helsinki, 
Finland) – Established in 2007 
http://echa.europa.eu/  

To manage and carry out technical, scientific and administrative aspects of REACH (an EC regulation on the safe 
use of chemicals, No 1907/2006) and to ensure consistency at Community level in relation to these aspects To 
provide the Member States and the institutions of the Community with the best possible scientific and technical 
advice on questions relating to chemicals which fall under REACH 
To manage IT based guidance documents, tools and data bases To support national helpdesk and run a helpdesk 
for registrants To make information on chemicals publicly accessible 

EEA 
 

European Environment Agency (Copenhagen, 
Denmark) - Established in 1990 
http://www.eea.europa.eu  

To support sustainable development and to help achieve significant and measurable improvement in Europe's 
environment through the provision of timely, targeted, relevant and reliable information to policy making agents 
and the public. 

EFSA 
 

European Food Safety Authority (Parma, 
Italy) - Established in 2002 
http://www.efsa.europa.eu  

To provide objective scientific advice on all matters with a direct or indirect impact on food and feed safety, 
contribute to a high level of protection of human life and health through taking account of animal health and 
welfare, plant health and the environment, in the context of the operation of the internal market. 

EMCDDA 
 

European Monitoring Centre for Drugs and 
Drug Addiction (Lisbon, Portugal) - 
Established in 1993 
http://www.emcdda.europa.eu  

To provide the Community and its Member States with objective, reliable and comparable information at European 
level concerning drugs and drug addiction and their consequences. 
 

EMEA 
 

European Medicines Agency (London, UK) - 
Established in 1995 
http://www.emea.europa.eu  

To foster scientific excellence in the evaluation and supervision of medicines, for the benefit of public and animal 
health. 
 

ESA 
 

European Space Agency (Paris - France) – 
Established in 1975 
http://www.esa.int  

To ensure that investment in space continues to deliver benefits to the citizens of Europe and the world, including 
satellite technology which can help to provide the information needed to manage the environment, understand 
and mitigate the effects of climate change, and ensure civil security for Europe.  

EUROFOUND 
 

European Foundation for the Improvement of 
Living and Working Conditions (Dublin, 
Ireland) – Established in 1975 
http://www.eurofound.europa.eu  

To provide information, advice and expertise – on living and working conditions, industrial relations and managing 
change in Europe – for key actors in the field of EC social policy on the basis of comparative information, research 
and analysis.  

EU-OSHA 
 

European Agency for Safety and Health at 
Work (Bilbao, Spain) - Established in 1993 
http://www.osha.europa.eu  

To make Europe's workplaces safer, healthier and more productive by bringing together and sharing knowledge 
and information, and by promoting a culture of risk prevention. 
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FRA 
 

European Union Agency for Fundamental 
Rights (Vienna, Austria) – Established in 1975 
http://www.fra.europa.eu  

To collect information and data, provide advice to the European Union and its Member States, and promote 
dialogue with civil society to raise public awareness of fundamental rights. Article 35 of the Charter of 
Fundamental Rights enshrines the right to healthcare. 

 
 
The “health in other policies” objective is achieved through quarterly meetings of the Commission Inter-service Group on Health, chaired by the director for 
public health, and very well attended by many other Commission departments. Several subgroups were created to deal with international affairs, nutrition, 
health and environment, pandemic threats. 
 
Specific and constant links have been made by DG SANCO with Health Research activities, with a budget of € 6 billion under the 7th Framework Programme 
(2007/2013), with DG Employment on health insurance and health care issues and With DG information Society on e-Health and the reliability of health 
information on the Web. Pharmaceuticals is another area of close involvement with DG Enterprise and the European Medicines Agency (EMEA) on the 
development of vaccines, anti-virals and on antimicrobial resistance, on the evaluation of new medicines and the launch in 2006 of the Pharmaceutical 
Forum to better combine competitiveness and health objectives. 
A list of financial community instruments relevant for health is provided in Table 12.8. 
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Table 12.8. Financial community instruments relevant for health 
 
DG Financial instrument 
AGRI Nutrition aspects of promotion campaigns under CAP; Tobacco Fund information campaigns 

(ending 2008) 

DEV Development cooperation instrument, European development fund 

EAC Lifelong Learning Programme (2007-2013) 
Youth programme 

ECHO Humanitarian aid operations 

ELARG Instrument for Pre-accession Assistance – IPA 
Technical Assistance and Information Exchange Instrument – TAIEX 

EMPL European Social Fund (2007-2013), projects/actions under the Safety and Health at Work 
Strategy 2007-2012 

ENTR Competitiveness and Innovation Framework Programme (CIP) (2007-13) 
ENV  LIFE - supporting environmental and nature conservation projects 
EUROSTAT Statistical Programme 
INFSO eTEN Programme (http://ec.europa.eu/information_society/activities/eten/index_en.htm); 

Competitiveness and Innovation Programme, Ambient Assisted Living Programme 
(http://ec.europa.eu/information_society/activities/einclusion/research/aal/index_en.htm) 

JLS Programme Security and Safeguarding Liberties 
Framework programme on Solidarity and the management of migration flows 
Drugs Prevention and Information Programme (Council Common position July 2007) 
Daphne III (combating violence against women, young people and children) 

OLAF Hercules programme 

REGIO Regional Policy programmes co-financed with the European Regional Development Fund (2007-
2013) 
 

RELEX European Neighbourhood and Partnership Instrument including 

RTD Research Framework Programmes FP6, FP7 ( research on health and treatment including public 
health and health systems, food safety, eHealth, Innovative Medicines Initiative, actions related 
to global health, road safety) 

SANCO Programme of Community Action in the field of Public Health (2003-2008) 
Programme for Community Action in the field of Health (2008-2013) 
Programme of Community action in the field of consumer policy (2007-2013) 
Council Decision of 26 June 1990 on expenditure in the veterinary field 
(90/424/EEC) 

TAIEX Development and Cooperation Instrument (DCI), Stability Instrument (SI), Humanitarian 
Assistance Instrument, and other thematic instruments including 'Investing in People', 
'Cooperation with Non-State Actors', etc. 

TREN Intelligent Energy Europe, actions under the EURATOM Framework Programmes (radiation 
protection) 
 

 
 

 
12.5. The European Public Health Programme 

 
In 2002, the Council and Parliament adopted the first integrated public health programme as the key 
enabling mechanism for the Community’s public health policy under Article 152 of the Treaty (European 
Council, 2002). A description of the main activities and all reports from the programme can be found on 
the Internet at http://ec.europa.eu/health/index_en.htm and in several recent publications. In 2003, the 
Programme started to cover health information, health threats and health determinants, with a budget 
allocation of € 365 million from 2003 to 2008.  
  
In May 2006 the Commission adopted a proposal for a European Parliament and Council Decision creating 
the Second Programme for Community Action in the field of Health. This proposal replaced the earlier 
proposal of April 2005 for a Community Programme for Health and Consumer Protection. This was done 
following the European Parliament’s first reading of the 2005 proposal and in the light of the final inter-
institutional agreement on the general EU budgetary perspectives for 2008 to 2013. The Health Ministers 
Council adopted a “common position” in early 2007, and the Programme went through the European 
Parliament in second reading on 23 October 2007. The Programme sets the framework for the 
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Commission's funding of projects relating to health until 2013, with a budget of € 321.5 million. The new 
Programme’s objectives are built on multiple lines (Table 12.9). 
 
Table 12.9. Actions referred to in the Second Public Health Programme. 
 
1. Improve citizens' health security. 
1.1. Protect citizens against health threats.  
 
1.1.1. Develop strategies and mechanisms for preventing, exchanging information on and responding to health 
threats from communicable and non-communicable diseases and health threats from physical, chemical or 
biological sources, including deliberate release acts; take action to ensure high-quality-diagnostic cooperation 
between Member States' laboratories; support the work of existing laboratories carrying out work with relevance to 
the Community; work on the setting up of a network of Community reference laboratories. 
 
1.1.2. Support the development of prevention, vaccination and immunisation policies; improve partnerships, 
networks, tools and reporting systems for immunisation status and adverse events monitoring. 
 
1.1.3. Develop risk management capacity and procedures; improve preparedness and planning for health 
emergencies, including preparing for coordinated EU and international responses to health emergencies; develop 
risk communication and consultation procedures on counter-measures. 
 
1.1.4. Promote the cooperation and improvement of existing response capacity and assets, including protective 
equipment, isolation facilities and mobile laboratories to deploy rapidly in emergencies. 
 
1.1.5. Develop strategies and procedures for drawing up, improving surge capacity of, conducting exercises and 
tests of, evaluating and revising general contingency and specific health emergency plans and their inter-operability 
between Member States. 
1.2. Improve citizens' safety 
 
1.2.1. Support and enhance scientific advice and risk assessment by promoting the early identification of risks; 
analyse their potential impact; exchange information on hazards and exposure; foster integrated and harmonised 
approaches. 
 
1.2.2. Help to enhance the safety and quality of organs and substances of human origin, blood, and blood 
derivatives; promote their availability, traceability and accessibility for medical use while respecting Member States' 
responsibilities as set out in Article 152(5) of the Treaty. 
 
1.2.3. Promote measures to improve patient safety through high-quality and safe healthcare, including in relation to 
antibiotic resistance and nosocomial infections. 
2. Promote health 
2.1. Foster healthier ways of life and the reduction of health inequalities 
 
2.1.1. Promote initiatives to increase healthy life years and promote healthy ageing; support measures to promote 
and explore the impact of health on productivity and labour participation as a contribution to meeting the Lisbon 
goals; support measures to study the impact on health of other policies. 
 
2.1.2. Support initiatives to identify the causes of, address and reduce health inequalities within and between 
Member States, including those related to gender differences, in order to contribute to prosperity and cohesion; 
promote investment in health in cooperation with other Community policies and funds; improve solidarity between 
national health systems by supporting cooperation on issues of cross-border care and patient and health 
professional mobility. 
2.2. Promote healthier ways of life and reduce major diseases and injuries by tackling health determinants 
 
2.2.1. Address health determinants to promote and improve physical and mental health, creating supportive 
environments for healthy lifestyles and preventing disease; take action on key factors such as nutrition and physical 
activity and sexual health, and on addiction-related determinants such as tobacco, alcohol, illegal drugs and 
pharmaceuticals used improperly, focusing on key settings such as education and the workplace, and across the life 
cycle. 

3. Collect, analyse and disseminate health information 
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3.1. Develop further a sustainable health monitoring system with mechanisms for collection of comparable data and 
information, with appropriate indicators; ensure appropriate coordination of and follow-up to Community initiatives 
regarding registries on cancer, based, inter alia, on the data collected when implementing the Council 
Recommendation of 2 December 2003 on cancer screening1; collect data on health status and policies; develop, 
with the Community Statistical Programme, the statistical element of this system. 
 
3.2. Develop mechanisms for analysis and dissemination, including Community health reports, the Health Portal 
and conferences; provide information to citizens, stakeholders and policy makers, develop consultation mechanisms 
and participatory processes; establish regular reports on health status in the European Union based on all data and 
indicators and including a qualitative and quantitative analysis. 
 
3.3. Provide analysis and technical assistance in support of the development or implementation of policies or 
legislation related to the scope of the Programme. 

 
 
The health information and knowledge strand provides the technical platform for the collection, analysis 
and dissemination of data and information related to health status, health determinants and health 
systems. Several working parties have been set up to take forward activities on indicators, data and 
diffusion in a number of priority areas (health indicators, health and environment, lifestyles, mortality 
and morbidity, injuries and accidents, mental health and health services). A Network of Competent 
Authorities provides the necessary link to the Member State authorities and to relevant international 
organisations (WHO, OECD) in cooperation with EUROSTAT. A European Health Portal 
(http://ec.europa.eu/health-eu/index_en.htm) has become the main entry point to search for health-
related information, with a short list of European health indicators, including the “Healthy Life Years” 
structural indicator, submitted every year to the Spring European Council. The telematic implication of 
the system is the European Public Health Information Network (EUPHIN) (see also the EUPHIN 
newsletter). Among others, the European Commission aims at producing comparable information on 
health and health-related behaviour of the population, and on diseases and health systems, based on 
European-wide common agreed indicators with regard to their definition, their collection and use (see 
Annex 12.1). 
  
 
Annex 12.1. System of European Community Health Indicators 
 
Several EU co-funded projects have investigated the information needs in important areas of public health and health 
care and have proposed specific instruments for their determination. Via a system of consultative groups, set-up under 
the Community Public Health Programme, a System of European Community Health Indicators (ECHI) was defined, 
which consist of a brief shortlist and a comprehensive long list. Both lists are designed to cover all aspects of public 
health issues and current efforts are focusing on the development of common instruments and measures to implement 
these indicators in the EU-member states. 
In the following a brief description of the ECHI-System is given. To obtain comprehensive information on the ECHI-list 
and its implementation process we recommend visiting the internet site of the ECHIM-project 
(http://www.echim.org). 
The ECHI lists are organised in a structural framework that covers all relevant sectors of public health, health care and 
health policy. Due to its fundamental approach the structural framework creates the possibility to classify the large 
number of indicators that have been developed in the scope of the projects in the Community Public Health 
Programme. This provides the user with the possibility to retrieve specific information for a large scope of themes out 
of a simple conceptual structure. 
  
The structural framework for the European Community Health Indicators (ECHI-Hierarchy) is as follows: 

 
Demography and socio-economic situation 

Population 
Socio-economic factors 

Health status 
Mortality 
Mortality Cause-specific 
Morbidity Disease-specific 
Perceived and functional health 
Composite measures of health status 

Determinants of health 
Personal and biological factors 
Health behaviours 
Living and working conditions 

Health systems 
Prevention, health protection and promotion 
Health care resources 
Health care utilisation 
Health expenditure and financing 
Health care quality/performance 
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A comprehensive overview of the ECHI indicators and other health indicators presented by the different international 
organisations is available at the website of the International Compendium of Health Indicators (ICHI, 
www.healthindicators.org). The ongoing developments concerning the ECHI-Indicators are available at the internet 
site of the ECHIM-project http://www.echim.org.  
 
In spite of the development of a rational and EU-wide system of indicators, the production and utilisation of data from 
all sectors of public health and the health care sector has to be seen before the background of the national context.  
In this context a fragmentation of the public health and the health care sector lead to the situation, that information 
systems for specific sectors were usually set up, before comprehensive and integrative systems have been developed. 
Important issues in this respect have been the surveillance of infectious diseases which has been one of the basic 
elements of national public health surveillance for a long time.  
 
Typically national Health Information Systems are provided with data from several data sources. Such data sources, 
normally based on national data gathering routines, are  

- Population statistics (Mortality and Birth Statistics, Population data) 
- Disease registers (e. g. cancer, myocardial infarction, stroke) 
- Sentinel Networks (e. g. diseases not under mandatory surveillance) 
- Active Surveillance Measures(e. g. Notifiable Infectious diseases) 
- Administrative data (e. g. health insurance data, data on health care staff) 
- Process data (e. g. data on health care supply in hospitals and medical practice) 
- Data from Epidemiological studies 
- Data from Surveys (e. g. population representative health surveys, health surveys in special 

population subgroups) 
 
 

Feasibility study for the adoption of the Healthy Life Years (HLY) as European Structural Indicator   

 
Prior to acceptance as EU Structural Indicator, HLY underwent a rigorous process of evaluation coordinated by Eurostat 
and carried out by EHEMU, conforming to a set of criteria concerning historical and future data methodology and 
accuracy and harmonization both within the EU and wider. Specifically Structural Indicators should cover all the EU 
Member States plus Iceland, Norway, the United States of America and Japan and data sets should cover a 10-year 
period, beginning in the 1990s, up to the year for which the most recent data is available.  
The feasibility study for HLY used the European Community Household Panel survey (ECHP), the then current data 
source for disability-free life expectancy (DFLE) calculation (Robine, Jagger and Cambois, 2002 ; Robine, Jagger and 
Romieu, 2001). This survey, conducted from 1994 to 2001 on the 15 first Member States, allowed EHEMU to 
demonstrate both the wide range of variability in DFLE across EU Member States and the differing trends over time 
(Jagger and EHEMU 2005). 
 
There is no obvious single trend of compression or morbidity between all countries for men and women. If we consider 
a gain of 5% between 1995 and 2001 to signify compression and a loss of 5% to signify expansion then for men 
Austria, Belgium, Finland, Germany and Italy appeared to experience a compression of disability, and Denmark, the 
Netherlands, Sweden and the United Kingdom an expansion. For women at age 65 Belgium, Italy and Sweden 
appeared to experience a compression of disability whilst Germany, Ireland, the Netherlands and Portugal experienced 
an expansion. Although there is some consistency between the genders with Italy and Belgium showing compression 
for men and women and the Netherlands and Portugal showing expansion for both, there is considerable heterogeneity 
between the genders. These gender differences may be a result of differential reporting of disability or the omission of 
the institutionalized population (which will adversely affect older women more than older men).  However if real, they 
may reflect different stages of health transitions as populations age as suggested by Robine and Michel (2004).  
In the first assessment to be a Structural Indicator, HLY was awarded a grade B. The two main issues were 
shortcomings with regard to comparability between Member States/Candidate Countries/US and Japan (including the 
lack of data), and a break in the series which hampers comparison over time. Indeed the ECHP ended in 2001 and no 
European data was available for 2002 or 2003. However a new survey, the Statistics of Income and Living Conditions 
(SILC) began in 2004 in several Member States and from 2005 in the EU25 and 2006 in the EU27 (Robine and Jagger, 
in press). 
  
Figure 12.A1.1a Trend in the proportion of life spent disability-free at age 65 years for selected EU 
Member States - men.  
 
Figure 12.A1.1b Trend in the proportion of life spent disability-free at age 65 years for selected EU 
Member States - women.  
 
These data sources regularly produce a large amount of data that is usually distributed over a number of agencies and 
institutes. The processing and analyses is performed in diverse organisational structures, usually under the 
responsibility of different authorities. The integration of this fragmented information and the underlying distributed 
data sources are one of the important issues that have to be solved in the development of a national health 
information system. 
 
The added value of a comprehensive system of data gathering, interpretation and reporting has been reconfirmed by 
the parliamentary decision (34/2001/EC, adopted by the Council on 31.July 2001). In this decision the European Union 
defines the tasks for the establishment of a sustainable health information and knowledge system in the following 
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way: “There is a particular need to ensure, relying on competent and relevant expertise, appropriate sustainable co-
ordination, in the area of health information, of activities in relation to the following: definition of information needs, 
development of indicators, collection of data and information, comparability issues, exchange of data and information 
with and between member states, continuing development of databases, analyses and wider dissemination of 
information.” These needs have been taken up by several projects co-funded by the European Commission. Especially 
in the field of indicator development an important result could be achieved, leading to the establishment of the 
European Community Health Indicators (ECHI). Current activities focus at the implementation of these indicators in 
the EU member states. This ongoing work is performed in a number of working groups established under the Public 
Health Action Programme of DG Sanco (e.g. ECHIM and the Working Party Health Indicators) and the European Health 
Survey System under the responsibility of DG Eurostat. 
 
A significant step towards a comprehensive health information and knowledge system has been the official launch of 
the EU Health Portal in 2006 (http://ec.europa.eu/health-eu/). The portal is an initiative of the Community 
Public Health Programme 2003-2008 intended to permit greater involvement of individuals, institutions, 
associations, organisations and bodies in the health sector by facilitating consultation and participation. In this 
framework, attention is given to the right of the EU population to receive simple, clear and scientifically sound 
information about measures to protect health and prevent diseases. One of the main aims of the portal is to convey 
that citizens share responsibility for improving their health. The objective is to continue the work on specific indicators 
in order to complete the European Community Health Indicators list that will serve Part II - Health policies and action 
programmes of the European Union as a basis for the European health information and knowledge system including 
their operational definitions. As in the past, the programme will support the elaboration of regular European health 
status reports. 
 
The European Commission has also launched public health reporting projects under the guidance of the panel on 
Health Information and Knowledge. The reports deal with topical public health issues that provide material for further 
policy developments. As they are launched annually it is the objective to have a steady flow of solid reports finalised 
every year during the new public health programme. The launching of reports aims at bringing together top European 
scientists from all EU countries and thus contributing to the creation of the European Research Area. The reports are 
made in close cooperation with the Working Parties on health indicators and data collection. Reports will be published 
both electronically – the European Public Health Report Series and in a high quality printed format. 
 
The first project in this framework is the present EUGLOREH project. 
 

 
12.6. The Public Health Forum 

 
Another major activity undertaken by the European Commission is the Public Health Forum. The 
Commission is committed to maximize the impact and effectiveness of the Forum, and will therefore aim 
at involving the Forum already at an early stage of the policy process. It also intends to report back to 
the Forum about the follow-up given to its positions and will seek to give it an opportunity to review 
issues as appropriate. The European Public Health Forum has a three-tier structure: 
 

• a health policy forum, with a membership defined by invitation. It discusses key policy areas and 
is, together with the Commission services, in charge of the preparation of the Open Forum; 

• an open forum, which focuses on one or two main topics for discussion and where all interested 
parties can attend; and 

• a virtual forum, which uses information technology to enable the exchange of information and to 
foster discussions among citizens and the public health community at large. 

 
The Commission involves the following key groups of organizations in the Policy Forum: (i) non-
governmental organizations in the public health field, and patients’ organizations; (ii) organizations 
representing health professionals and trade unions; (iii) health service providers and health insurance; 
and (iv) industry with a particular health interest. 
Representation between the key groups of stakeholders is properly balanced. Participation is normally 
restricted, however, to European organizations and to bodies that have members in at least half of the 
EU Member States. 
 

 
12.7. Health in all policies 

 
Policies outside the health sector are also central for improving the health of the population and reducing 
the existing gaps in healthcare provision. A considerable amount of work has been devoted to the 
development of a consensus on the approaches to assess the impact of policies and specific interventions 
on health. The European Observatory on Health System and Policies in Brussels produced ad hoc 
publications in 2002 and 2007. The Finnish EU presidency in the latter part of 2006 identified this subject 
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as a priority health theme. The council conclusions in that effect were made in the Council that convened 
on December 1, 2006. At the end of October, 2007, the Commission issued its White Paper Together for 
Health: a Strategic Approach for the EU 2008-2013 as the Commission’s contribution for the health 
strategy of the European Union: The Paper includes health in all policies as one of its four fundamental 
principles. Moreover, conclusions on “Health in All Policies” were adopted in Rome on 18 December 2008 
by the Ministerial Delegation of all the EU Member States at the end of a special Conference on this 
approach. The “Health in all Policies” strategy, while recognizing that health can be influenced by 
decisions made in sectors other than health, calls for the assessment of the health impact of such 
decisions, so that health is systematically taken into consideration in all policies. Yet, we have to see this 
principle implemented, before really declaring success. 
 
Annex 12.2. Declaration on Health in all Policies 
 

Health systems impact assessment 

An ad hoc Working Group of the Commission’s High Level Group on healthcare and long term care has 
been developing a methodology for estimating the impact of new policies on health systems, as opposed 
to the impact on population health status. In 2006 the working group completed: a web-based 
assessment tool incorporating a manual for desk officers and the “health system impact assessment 
cube”; a policy assessment of the Community policy on social Policy, Education, Vocational Training and 
Youth; and established a network of experts in the Member States who can give advice on their national 
health system during the development of the policy assessments. The next steps will be to pilot the web-
based assessment tool, preferably linked to the European Commission’s Integrated Impact Assessment 
guidance and materials. A conference during the PT Presidency on 5-6 November 2007 launched the Tool 
publicly. The Tool will continue to be developed in the coming years. 

 

 
12.8. International initiatives 

 
The role of the European Union on the international health scene has become more visible in recent 
years, as a consequence of the development of the EU health competences. With the exception of 
communicable diseases and development aid, the primary focus of EU health policy is the protection and 
promotion of the health of citizens living within the European Union. Article 152 of the treaty provides 
that 'the Community and the Member States shall foster co-operation with third countries and the 
competent international organisations in the sphere of public health’.  
 
Given the complex scientific and technical issues to be addressed, international health initiatives can only 
succeed if based on concrete health activities within the EU. Furthermore, such initiatives must respect 
the limited competences given to the European Union in the public health field. Since many aspects 
remain a national or even a regional competence, the EU negotiations with Third Parties or international 
organizations must combine national prerogatives with those stemming from Community law. At the 
same time, individual Member States can no longer enter international agreements without respecting 
the common discipline of EU prerogatives.  
 
The chief international negotiator is always the Commission, but it is for the Council to conclude new 
international agreements, in consultation with Parliament. Once such an agreement is reached, the 
Commission is in charge of implementation and co-ordination with the countries and international 
organizations concerned, involving where relevant the expertise of EU agencies. There are numerous 
bilateral contacts between the Commission, EU agencies and health authorities around the world, for 
example the US Food and Drug Administration (FDA) and the US Center for Disease Control (CDC) or 
their counterparts in Canada and other countries. 
  

The enlargement process 

 
Also the latest enlargements of the EU from 15 to 27 member States (Table 12.10) started in the health 
sector as an international exercise, followed by a progressive integration of representatives and experts 
from the candidate countries in the European mechanisms, meetings and conferences. Special missions 
were organised in each country as well as visitor programmes using specific EU external programmes 
(TACIS and TAIEX) and also the Public Health programme when it started in 2003. This integration was 
facilitated by an excellent level of collaboration between the Commission services, EFTA countries, the 
Council of Europe and the WHO Regional Office for Europe. Croatia and Turkey started negotiations in 
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2005. The Former Yugoslav Republic of Macedonia was granted status as a candidate country in December 2005. 
 
 
Table 12.10. The 27 European Union Member States and accession date. 
 
 
Belgium (1957) France (1957) Austria (1995) 

Bulgaria (2007) Italy (1957) Poland (2004) 

Czeck Republic (2004) Cyprus (2004) Portugal (1986) 

Denmark (1973) Latvia (2004) Romania (2007) 

Germany (1957) Lithuania (2004) Slovenia (2004) 

Estonia (2004) Luxemb0urg (1957) Finland (1995) 

Ireland (1973) Hungary (2004) Slovakia (2004) 

Greece (1981) Malta (2004) Sweden (1995) 
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Spain (1986) Netherlands (1957) United Kingdom (1973) 

 
The Treaty of Rome, establishing the Economic European Community, was approved in the year 1957. 
 
 
Enlargement in the health sector has been a challenging process for all those involved – the Member States, the Commission, and, most of all, the countries 
themselves that had to undertake enormous efforts to fulfil all the requirements that a future member state has to meet. The enlargement has brought 
together a diverse group of countries with considerable variations in the health status measured in terms of the basic health indicators, such as life 
expectancy and infant mortality. It also meant taking on board a significant body of legislation which has a direct impact on health in areas such as 
qualifications for health professionals, free movement of health-related goods and services, and the environment. 
 
The Commission took a number of initiatives to help candidate countries meet the accession-related health requirements over the past years. Owing to the 
nature of the accession process and the Community competence on health, much of the work had to focus on helping the candidates to take on the public 
health “acquis”.



 807

 
 
Even before accession, all candidate countries were directly associated to the Public Health Programme 
through specific memoranda of understanding, so that specific actions on health in the applicant 
countries could be launched, including assessing the impact of the enlargement process on health. Turkey 
and Croatia are directly associated to the EU Public Health Programme. 
 
The existing Public Health Programme has limited means, less than 60 million euro per year but the new 
Member States can use the EU Structural Funds for regional health investment in a broad sense. This 
opens wide opportunities for health improvement. 
 

The European Economic Area 

 
Since 1992, the European Community has had a special co-operation with Iceland, Norway and 
Liechtenstein, who, together with the European Community Member States form the so-called European 
Economic Area. Protocol 31 to this EEA Agreement describes the co-operation in a number of fields. 
Article 16 of that Protocol deals with co-operation in the field of Public Health. This enabled these 
countries to participate in the eight public health Community action programmes that ran until the end of 
2002. All countries fully accept to take on board EU legislation on health and pharmaceuticals.  
 
In practice, all parties are closely involved and provide their expertise during the preparation of all EU 
measures. They are furthermore able to participate in the Network for the epidemiological surveillance 
and control of communicable diseases in the Community Their experts and representatives take part and 
play an important role in the EU agencies, such as the European medicines Agency in London and the 
European Centre for disease prevention and control in Stockholm. 
 
Representatives from the 3 EFTA countries and from the European Commission services meet regularly to 
agree on joint policies and actions in the health sector. EFTA countries participate fully in the current 
European Community Public Health Programme and in all decision-making by the programme committee. 
EFTA countries participated in close to one third of all projects selected in 2005. The EEA and Norway’s 
Financial Mechanism plays a complementary role in supporting health investment in particular in the 
Eastern European countries. The EU Structural Funds, together with the EEA and the Norwegian Financial 
mechanisms, can help bridge the health gap across Europe. 
 

 
12.9. The cooperation with intergovernmental and 

International Organizations 
 
There is a long-standing tradition of co-operation with the Council of Europe, especially with the 
European Pharmacopoeia. This has facilitated the relations between the European Union and candidate 
countries, the European free trade Association (EFTA) and other neighbours from “wider Europe”.  
 
Co-operation with International Organisations has been established through specific arrangements for co-
operation such as those with the World Health Organisation (WHO) and the Council of Europe in the form 
of official exchanges of letters and accession to specific treaties. Moreover, work is underway with the 
Organisation for Economic Co-operation and Development (OECD) for the collection of data on health 
care. Strengthening partnerships with international organisations such as the WHO is a key element in 
the implementation of the Public Health Programme and is important to ensure synergy of activities and 
avoid overlapping when pursuing common goals. 
 
The variety of international EU initiatives in recent years can be illustrated with several examples: 
 

• supporting health in developing countries; 
• the Framework Convention on Tobacco Control (FCTC); 
• revision of the International Health Regulations (IHR); 
• development of aid activities related to poverty diseases; 

international Conference for the Harmonization (ICH) of pharmaceuticals. 
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12.10. Policy developments in Member States 
 
Remarkable developments have taken place not only at European level during the last decades, but also at national level. It can be said that while Member 
States institutions and policies have been deeply affected by changes at European level, also the contrary is true as, through their successive presidencies of 
the Council and the “Troika” mechanism, Member States have had essential roles in promoting new visions and important developments also at European 
level (see Annex 12.3). Through their priorities and many initiatives, Member States have deeply influenced policies and developments at Community level 
(see Annex 12.3). 
 
Annex 12.3 Priorities and initiatives of the EU Council Presidencies since 2000 
 
While it is obviously impossible in this Report to address all the developments that have taken place in Member States, the interested reader is invited to 
consult the many national reports and ad hoc documents available on the European Commission Public Health web site. Policy documents adopted by 
selected Member States is given in Annex 12.4. 
 
Annex 12.4. Initiatives adopted at national or local level on major health determinants and on other areas of community relevance 

 
 
 
COUNTRY: Belgium 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants 
 

Determinants 
Level of Priority for 
Public Health 
Interventions 

Main regulations adopted  Main programmes on citizen empowerment  

Smoking and 
tobacco snuff use 

High  National/Regional Yes 

Alcohol consumption High  National/Regional  Yes 

Food choices and 
nutrition 

High  National/Regional  Yes 

Physical activity High  Regional  Yes 

Drugs and 
substance abuse 

High  National/Regional  Yes 
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Sexual behaviour High Regional  Yes 

Personal hygiene Intermediate National/Regional  

Safety awareness High  National/Regional Yes 

Air pollution High  National/Regional  Yes 

Drinking and 
recreational water 

Intermediate for Flanders 
 
High for Wallonia 

Regional  Yes 

Soil contamination 
and waste disposal 

High Regional  Yes 

Selected chemical 
contaminants 

High  National/Regional  

Use of pesticides Intermediate National/Regional  Yes 

Food safety High National  Yes 

Physical stressors Low Regional   

Human settlements Intermediate Regional   

Transportation 
including road 
safety  

High National/Regional  Yes 

Extreme weather 
events and health  

High National/Regional  Yes 

Poverty High National/Regional  Yes 

Gender issues High  National/Regional  Yes 

Work-related health 
issues 

High National/Regional  Yes 

Deprivation factors Intermediate National/Regional  Yes 

Psychosocial health 
determinants 

Intermediate National/Regional  Yes 

Obesity High  National/Regional  Yes 

Genomics and public 
health 

Intermediate Regional   
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Hypertension High  National/Regional   

Interactions 
amongst 
determinants 

Intermediate National/Regional   

 
 
B) Actions adopted in relation with EU initiatives to improve public health 
 

EU Initiative 
Level of initiative 
(National or Local) Main regulations adopted  

Main programmes on citizen 
empowerment  

European strategy 
for health 

Intermediate National/Regional Yes 

European public 
health programme 

Intermediate National/Regional Yes 

Health information 
High National + Regional Yes 

European 
cooperation on 
health services 

High National/Regional Yes 

European Union 
directive proposal 
on “safe, high-
quality and efficient 
cross-border health 
care” 

High National -- 

Public health forum 
Low -- -- 

Human therapeutic 
substances: quality, 
safety and ethics 

High National Yes 

Pharmaceuticals 
High National Yes 

International 
pharmaceutical 
harmonisation 

High National Yes 
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Framework 
programme 
priorities of 
relevance to health 
and public health 
(Life science and 
biotechnology) 

High National/Regional Yes 

Environment and 
health 

High National/Regional Yes 
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COUNTRY: DENMARK 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determin
ants 

Level of 
Priority for 
Public Health 
Interventions  

Main regulations adopted  MMain 
programmes on citizen empowerment  

Health-
related 
behaviours 

 high The Danish Health Act, No. 546 of 24. 
June 2005 
The Health Act gathers and carries on 
the provisions of a number of acts 
within the healthcare sector. 
See more: 
http://www.dkma.dk/1024/visUKLSArti
kel.asp?artikelID=11548  

 2002-2010: Healthy throughout Life 
– the targets and strategies for public health policy of the Government of 
Denmark, 2002–2010 
http://www.folkesundhed.dk/media/healthythroughoutlife.pdf  
 
The Danish government has set up a commission for health promotion and 
disease prevention, which will publish its recommendation in the beginning of 
2009. The commission’s recommendations will act as input to a national white-
paper expected in 2009/10. 
 
The Danish government will work on increasing our knowledge about which 
specific practical interventions that actually makes a difference.  
 
The Danish government will develop tools for continues monitoring of the field of 
health promotion and disease prevention in terms of demand, activity and effect. 

Smoking 
and 
tobacco 
snuff use 

 high Act No. 512 of 6 June 2007 
Smoke-free Environments Act  
http://sum.dk/artikler_sum_uk/Files/Fil
1/4203.pdf  
The purpose of the Act is to promote 
smoke-free environments with the aim 
of preventing harmful health effects of 
environmental tobacco smoke and to 
prevent involuntary exposure to 
environmental tobacco smoke. 
 
As an exception the Smoke-free 
Environments Act permits smoking 
indoor at small hospitality 
establishments (pubs) if a number of 
criteria have been met. Moreover in a 
number of cases The Smoke-free 

 
2006 Campaign: FA C T S A N D A D V I C E 
about smoking and stopping 
http://www.sst.dk/publ/Publ2006/CFF/Rygestop_etn/Rygestop_eng.pdf  
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Environments Act permits a smoking 
booth or alike.   
 
Act No 213 of 31 March 2004 
Act on prohibition of sale af tobacco 
and alcohol to people under the age of 
16. 
https://www.retsinformation.dk/Forms/
R0710.aspx?id=9878  
 
Statutory Order No. 817 of 2 October 
2003 on limit values, measurement 
methods, labelling, product 
descriptions etc. for tobacco products 
http://www.sum.dk/artikler_sum_dk/Fi
les/Fil1/3533.pdf  

Alcohol 
consumptio
n 
 

 high Act No 213 of 31 March 2004 
Act on prohibition of sale af tobacco 
and alcohol to people under the age of 
16. 
https://www.retsinformation.dk/Forms/
R0710.aspx?id=9878 

1990-: Week 40 campaigns. 
Since 1990 provided by the Danish National Board of Health yearly campaign in 
week 40 has been held 
www.altomalkohol.dk (danish only) 
Numerous campaigns and information every year provided by the Danish 
National Board of Health  
in order to prevent hazardous alcohol consumption amongst young people as 
well as older people. 
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1. 2007 was named “The year of physical activity” by the Danish Minister of 
Health. As part of this initiative two large national campaigns aimed at 
increasing physical activity was carried through in 2007. 
 
Approximately € 2.5 mill. was in 2007 allocated to local  
projects aimed at reducing and preventing obesity. 
 
As part of a large general reorganization of the Danish public sector the main 
responsibility for health promotion and disease prevention was in 2007 given to 
the municipalities. This has increased the possibility of integration with local 
projects in other areas – for examples sports and leisure and the social area.  
1. A new initiative in Denmark has been launced in January 2008 that focuses on 
motivating families in Denmark with children between 1-6 years of age to adopt 
a healthier lifestyle. The message is that it is easy, fun and obtainable to live a 
healthy life. The materials, that are designed for helping lower socioeconomic 
groups, are distributed through amongst other GP nurses.  
 

2. An initiative focused on municipalities is being developed in during 2007 and 
2008. In Denmark municipalities have the primary responsibility for obesity 
prevention and promotion of healthy lifestyles. This initiative is concentrated 
towards schools and daycare centers. The objective if the initiative is through 
advice and materials to encourage municipalities to formulate food and psychical 
activity policies. 
 

Food 
choices  
and 
nutrition 
 
 

 high  Act no 526 of 24 June 2005 Act of 
foodstuff 
https://www.retsinformation.dk/Forms/
R0710.aspx?id=31493#K4  
(Danish only) – among others – 
specified on foodchoices and healthy 
diet. 

 
3. A recently established partnership on wholegrain will result in information 
activities and a product development effort from industry in order to increase the 
amount of wholegrain in especially white bread and also development of new 
bread and flour varieties. Furthermore, it will focus on making the healthy choice 
the easy choice by increasing the availability of whole grain products in canteens 
etc. 
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 A. The largest national initiative is called “Alt om kost “ (Everything about 
diet) run by The Veterinary and Food Administration. The project collects 
information on healthy eating and makes it widely available through the Internet 
and through counseling patrols. The projects main focus is on children in schools 
and daycare institutions – for instance by providing information and counseling 
in establishing healthy lunches. As of 2008 general counseling on physical 
activity is included.  

 
B. "6 a day" consists of an information initiative and a development project 
which works to test and document initiatives that make it easier for Danes to eat 
more fruit and vegetables, preferably 600 g/d for adults and children (>10 years 
of age) and 400 g/d for children (4-10 years of age). This includes fruit and 
vegetable subscription schemes in schools, surveys of consumers' attitudes to 
frozen and processed fruit and vegetables and attempts to introduce more fruit 
and vegetables at workplaces and at meetings.  

C. “GetMoving” is an annual campaign managed by the National Board of 
Health to inspire children and youth to be more physically active. 
2003: ACTION PLAN AGAINST OBESITY 
http://www.sst.dk/publ/publ2003/National_action_plan.pdf  

Drugs and 
substance 
abuse 

 high   2007:  Narkoen ud af byen 
http://www.sst.dk/Forebyggelse/Alkohol_narkotika_og_tobak/Narkotika/Kampag
ner_og_projekter/Narkoen_ud_af_byen.aspx?lang=da  

Sexual 
behaviour 

 High    Numerous campaigns to prevent HIV/AIDS, save sex, etc. provided by the 
Danish National Board of Health. 
2005: Campaign with young people aged 15 to 19 regarding Clamydia. Website: 
www.klamydia,.dk  provided by the Danish National Board of Health. 

Personal 
hygiene 

   

Safety 
awareness 

   

Environme
ntal 
determinan
ts and 
settings 

 high   

Air  High   

 The Danish Government, 2003  
Environment and Health are Closely Related 
Strategy and Action Plan to Protect Public Health against Environemntal Factors 
http://www2.mst.dk/Udgiv/publications/2003/87-7972-931-2/pdf/87-7972-932-
0.pdf  
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pollution 
Drinking 
and 
recreationa
l water 

 High   

Soil 
contaminat
ion and 
waste 
disposal 

 High   

Selected 
chemical 
contaminan
ts 

 High   

Use of 
pesticides 

 High   

 The first Danish overall strategy for the relation between environmental factors 
and health, presenting the Danish Government's outline of the importance of 
environmental factors for public health, and goals and initiatives for the coming 
years. The strategy provides a common framework for strengthened cooperation 
between authorities involved in the future efforts.  

Food safety  High  Act no 526 of 24 June 2005 Act of 
foodstuff 
https://www.retsinformation.dk/Forms/
R0710.aspx?id=31493#K4  
(Danish only) – among others – 
specified on foodchoices and healthy 
diet and food safety 
See more: 
http://www.uk.foedevarestyrelsen.dk/F
ood+Safety/forside.htm  

 

Physical 
stressors 

 High   

Human 
settlement
s 

 High   

  The Danish Government, 2003  
Environment and Health are Closely Related 
Strategy and Action Plan to Protect Public Health against Environemntal Factors 
http://www2.mst.dk/Udgiv/publications/2003/87-7972-931-2/pdf/87-7972-932-
0.pdfely Related 
The first Danish overall strategy for the relation between environmental factors 
and health, presenting the Danish Government's outline of the importance of 
environmental factors for public health, and goals and initiatives for the coming 
years. The strategy provides a common framework for strengthened cooperation 
between authorities involved in the future efforts. 

Transportat
ion 
including 
road safety  

     

Extreme 
weather 
events and 
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health  
Socio-
economic 
determinan
ts  

 high     2002-2010: Healthy throughout Life 
– the targets and strategies for public health policy of the Government of 
Denmark, 2002–2010 
http://www.folkesundhed.dk/media/healthythroughoutlife.pdf 

Poverty       
Gender 
issues 

    2004: Young and pretty: National campaign fostered by the department of 
gender equality on young people and health issues 

Work-
related 
health 
issues 

High Consolidated Danish Working 
Environment Act No. 268 of 18 March 
2005 and 
 
Act No. 300 of 19 April 2006 on 
Amendment of the Danish Working 
Environment Act which became 
effective on 28 April 2006, and 
 
Act No. 175 of 27 February 2007 on Act 
on Amendment of the Danish Working 
Environment Act (Adjustment of 
screening visits, consultancy services 
and the Smiley scheme, mental health, 
preventionbody of 40 million euro  
(40.000.000)etc.) 
http://at.dk/sw12436.asp  
 
   
Arbejdsmiljøcertifikat (2001): 
Virksomheder, der ønsker et 
arbejdsmiljøcertifikat efter bekg. 923 
samt 924 skal have truffet beslutning 
om, hvordan de vil arbejde med 
sundhedsfremme. 
 

 

Deprivation 
factors 

      

Others       
Psychosoci
al health 
determinan
ts 

 High     2002-2010: Healthy throughout Life 
– the targets and strategies for public health policy of the Government of 
Denmark, 2002–2010 
http://www.folkesundhed.dk/media/healthythroughoutlife.pdf 

Personal 
determinan

 High     2002-2010: Healthy throughout Life 
– the targets and strategies for public health policy of the Government of 



 818

ts Denmark, 2002–2010 
http://www.folkesundhed.dk/media/healthythroughoutlife.pdf 

Genomics 
and public 
health 

      

Hypertensi
on 

      

        
Interaction
s amongst 
determinan
ts 

      

 
 
COUNTRY: Germany 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen 
empowerment  

Health-related behaviours  

Smoking and 
tobacco snuff 
use 

High priority as 
reducing tobacco 
consumption is one 
out of six national 
health targets (Forum 
Gesundheitsziele 
Deutschland, 
www.gesundheitsziele
.de). National (and in 
some cases federal) 
laws e. g. against 
smoking at public 
places and work sites, 
tobacco advertising 
and selling tobacco 

Increases in tobacco taxes (5 steps between 2002 and 2005). 

National non-smoker protection act (smoking ban at public institutions, 
public transportation etc. and prohibition of selling tobacco products to 
under age youth) came into effect in 2007. Most federal states passed 
laws banning smoking at schools, bars and restaurants (coming into 
force between 2006 and 2008). Employees have the right to a smoke 
free working environment (§ 5 Health and Safety at work act 
(Arbeitsstättenschutzverodnung) from 2002). 

Ban of tobacco advertising (implementation of EU guideline 
2003/33/EG) in 2006. 

Monitoring of population attributable smoking rates by several national 
surveys: National health surveys, Telephone health surveys and Health 
Interview and Examination Survey for Children and Adolescents 

  List of ingredients of tobacco 
products (Tabakzusatzstoffliste) 
released by German Ministry of food, 
agriculture and consumer protection 
(see www.bmelv.de). 

Federal Centre for Health Education 
(BZgA, www.bzga.de) is providing, 
coordinating and/or supporting many 
non-smoking activities such as web-
sites and internet-platforms for adults 
and children/adolescents (see e. g. 
www.rauchfrei-info.de, www.rauch-
frei.info) including quit-lines 
(telephone or internet based), written 
and other materials for different 
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products to under age 
youth. While the 
focus of activities is 
on smoking, other 
forms of tobacco use 
like snuff or 
shisha/waterpipe are 
also addressed. 

(KIGGS) conducted by Robert Koch-Institute (see www.rki.de); Drug 
Affinity among Young People (since 1973, young people aged 12 to 25 
years) and Promoting non-smoking among youth (adolescents aged 12 
to 19), both conducted/coordinated by Federal Centre for Health 
Education, see www.bzga.de). Socio-Economic Panel Study (SOEP, 
representative longitudinal study of private households, see 
www.diw.de/english/soep/soepoverview/27908.html) and Census Data 
provided by Federal Statistical Office (see www.destatis.de) are other 
information sources used for Public Health Reporting (see www.rki.de). 

target-groups, school-based anti-
smoking programs like the European 
smoke-free class competition (called 
“Be smart – don’t start” (see www.ift-
nord.de/ift/be), smoke-stop 
competitions for general population 
(WHO-initiative “Quit & Win”, see 
www.rauchfrei2008.de), basic life 
skills training for children (“Kinder 
stark machen” see 
www.kinderstarkmachen.de), school-
based health education programs with 
broad focus (Class2000, 
www.klasse2000.de) etc.  

Other anti-smoking initiatives and 
information resources (examples): 

www.ift-nord.de/ift/jbsf - “Just be 
smokefree” – information source and 
quit-aid for adolescents 

www.tabakkontrolle.de – German 
WHO collaborating centre for tobacco 
control, based at German Cancer 
Research Centre (DKFZ, see 
www.dkfz.de) 

www.krebshilfe.de/rauchen-und-
krebs.html - German Cancer Aid 
(Deutsche Krebshilfe) 

www.dhs.de - German Centre for 
Addiction Issues (Deutsche 
Hauptstelle für Suchtfragen e.V.) 

www.rauchfreie-krankenhaeuser.de – 
German network for smoke-free 
Hospitals (member of European 
network for smoke-free hospitals) 

www.nichtraucherschutz.de – German 
non-smokers initiative  

www.aktionsbuendnis-nichtrauchen.de 
– “Task force non-smoking”, working 
group of 9 non-governmental 
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organisations (e. g. German Medical 
Association/Bundesärztekammer, 
German Cancer Aid/Deutsche 
Krebshilfe, German Cancer Research 
Centre/DKFZ) 

 

Alcohol 
consumption 

High priority, policy 
mix approach 
according to 
European guidelines. 

Legal requirements aimed at prevention of alcohol abuse among young 
people: Prohibition of selling alcohol to underage and youth drinking 
alcohol in public (§ 9 Law for protection of the 
youth/Jugendschutzgesetz), young drivers (under age 21 or during 
qualifying period) are forbidden to drink any alcohol (Prohibition for 
novice driver act), taxes on alcopops are increased in 2004 (Act on 
alcopop taxes). In general, blood alcohol concentration limits on drunk 
driving are 0,03 % (possible legal consequences) and 0,05 % (lower 
limit for infringement of the regulations). Alcohol advertising is banned 
in cinemas (Law for the protection of youth). Additional voluntary rules 
drawn up by the German Advertising Standards Authority exist. 

National level of alcohol consumption as well as drinking behaviour of 
subgroups is monitored by several surveys: National health surveys, 
Telephone health surveys and Health Interview and Examination 
Survey for Children and Adolescents (KIGGS) conducted by Robert 
Koch-Institute (see www.rki.de) and Drug Affinity among Young People 
(since 1973, young people aged 12 to 25 years) conducted/coordinated 
by Federal Centre for Health Education (see www.bzga.de). 

 Alcohol prevention is one of the most 
important tasks of Federal Drug 
Coordinator 
(Bundesdrogenbeauftragte, see 
www.bmg.bund.de), Federal Centre 
for Health Education (BzGA, see 
www.bzga.de) and German Center on 
Addiction Issues (Deutsche 
Hauptstelle für Suchtfragen, see 
www.dhs.de). Several information 
tools, hotlines and interventions are 
provided by these authorities (in co-
operation with other organisations like 
sickness funds, sports clubs, 
automobile associations, self-help 
organizations, communities etc.): 

www.bist-du-staerker-als-alkohol.de – 
internet platform targeted at youth 

www.kinderstarkmachen.de – 
comprehensive program to strengthen 
children’s ability to say “no’” to drugs 
including alcohol 

Project “HaLT – Hart am limit” (“Stop - 
Close to the limit”): Communal 
strategies for preventing heavy or 
risky alcohol consumption amongst 
children and adolescents, aided by 
Federal Ministry of Health. 

Employer’s liability insurance 
associations (Berufsgenossenschaften) 
and Statutory accident insurance 
(Gesetzliche Unfallversicherung), 
respectively offer information and 
advice to employers and employees 
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concerning alcohol (see 
www.hvbg.de). 

Detoxification, long term therapy and 
rehabilitative measures are services of 
the German social insurance system 
(Statutory Sickness Funds, Accident 
Insurance and Pension Insurance 
working together). Alcohol (and drug 
addiction in general) prevention 
projects may be supported by grants 
according to § 20 Abs. 1 SGB V (Social 
Code Book V, Prevention and health 
promotion), for a list of projects see 
www.gesundheitliche-
chancengleichheit.de. 

 

Food choices 
and nutrition 

High priority as 
promotion of healthy 
food choices and 
nutrition is sub-goal 
of national health 
targets (Forum 
Gesundheitsziele 
Deutschland, 
www.gesundheitsziele
.de), Federal 
Government is 
working on a 
“National Action Plan 
for prevention of 
malnutrition, physical 
inactivity, obesity, 
and their health 
consequences” and 
several national acts 
are at least indirectly 
related. 

§ 20 Abs. 1 SGB V (Social Code Book V, Prevention and health 
promotion): for a list of projects concerning food and nutrition that 
meet the law’s criteria see www.gesundheitliche-chancengleichheit.de 

National action platform Diabetes mellitus (Nationales Aktionsforum 
Diabetes Mellitus, NAFDM, www.nafdm.de, since 2004): targets e. g. 
prevention of diabetes onset by healthy life style interventions.  

§ 21 SGB V (prevention of dental diseases): nutritional advice is part of 
national dental health group programs for children 

Statutory health insurances offer many programs to members (benefit 
either according to national laws or insurance statute). 

Nutritional assessment is part of national public health monitoring: 
German Health Interview and Examination Survey for Children and 
Adolescents (KIGGS conducted by Robert Koch-Institute, www.rki.de) 
included a nutrition module (EsKiMo; dietary records and personal 
interviews, respectively; see 
http://www.kiggs.de/service/english/index.html). Dietary habits of 
adults are evaluated as part of National Health Surveys (see 
www.rki.de). 

  

Nutritional advice is part of many 
rehabilitation/secondary prevention 
programs as well (legal basis: § 43 
SGB V and SGB IX). 

National health target “Growing up 
healthy” is supported by activities like 
“Healthy kindergarten and schools”, 
“Health promoting full-time schools”, 
mass media campaigns and 
information materials provided by 
Federal Centre for Health Education 
(BZgA, see www.bzga.de, 
www.gutdrauf.net, www.bzga-
kinderuebergewicht.de, 
www.kinderliedertour.de, www.tut-
mir-gut.net), Nationaler Aktionsplan 
"Für ein kindergerechtes Deutschland 
2005-2010" (NAP, national action plan 
“Germany fit for children”), 
masterminded by Federal Ministry of 
Family, Seniors, Women and 
Adolescents (see 
www.bmfsfj.de/Politikbereiche/kinder-
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und-jugend,did=31372.html). 

Further resources and campaigns (for 
children): 

“easy-peasy” (“Kinderleicht”, see 
www.kinder-leicht.net) – supported by 
Federal Ministry of of Food, Agriculture 
and Consumer Protection). 

“FIT KID” (see www.fitkid-aktion.de) – 
healthy food at day-care institutions. 

While most programs targeting 
prevention of obesity, BzGA provides a 
web-site focusing on eating disorders 
(www.bzga-essstoerungen.de) and 
three Federal Ministries (departments 
of Health; Family, Seniors, Women 
and Adolescents; Education and 
Research) initiated a campaign against 
the slimming craze (“Life has weight”, 
see www.bmg.bund.de), self-help 
projects are supported by financial 
grants as well as research on primary 
prevention and therapy of eating 
disorders (see www.ednet-
essstoerungen.de – “Research 
association eating disorders” as 
example). 

 

Physical activity High priority as 
promotion of physical 
activity is sub-goal of 
national health 
targets (Forum 
Gesundheitsziele 
Deutschland, 
www.gesundheitsziele
.de), Federal 
Government is 
working on a 
“National Action Plan 
for prevention of 

Promotion of adequate physical activity is part of any recommendation 
or program concerning healthy life styles, weight reduction, and 
prevention of obesity or diabetes mellitus (see above). 

National governmental and federal state institution, communal 
authorities, sickness funds, private organizations, sports clubs and 
many others co-operate in this field. Physical activity is target of 
prevention programs according to § 20 SGB V (see above) and of 
different types of workplace health promotion. According to § 65 SGB V 
Statutory Sickness Funds can grant (financial) incentives to their 
members for taking part in exercise programs. 

Monitoring the level of physical activity of the German population (with 
special interest in subgroups like children, see www.kiggs.de) is part of 

 Selected activities: 

National campaign “Exercise and 
health” (“Bewegung und Gesundheit”, 
see www.die-praevention.de) – 
promotes “3000 footsteps extra a day” 
as a starting point for elevating the 
level of regular physical activity, 
program supported by Federal Ministry 
of Health; website provides also links 
to other projects located at day-care 
centres for children, schools, 
residential homes for the elderly, 
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malnutrition, physical 
inactivity, obesity, 
and their health 
consequences” 

national health reporting (see www.rki.de). workplaces or sports clubs. 

“Germany is moving” (Deutschland 
bewegt sich, see www.barmer.de) – 
cooperation of a Health insurer, a 
newspaper and a TV station. 

Most of the programs with respect to 
healthy food choices cited above 
comprise physical activity modules, 
too. 

Additional support comes from Federal 
Ministry of Transport, Building and 
Urban Affairs (Bundesministerium für 
ür Verkehr, Bau und Stadtentwicklung, 
BMVBS), Federal Ministry of the 
Interior (Bundesministerium des 
Inneren, BMI), federal states and 
communities as improved local 
infrastructure (e. g. cycle paths, public 
gyms and pools) makes it easier to 
live a physical active life. Examples: 
“National Cycling Plan 2002 to 2012” 
(Nationaler Radverkehrsplan”, see 
www.bmvbs.de or www.nationaler-
radverkehrsplan.de), “Support 
program sports facilities” 
(Sportstättenbauförderung, see 
www.bmi.bund.de). 
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Drugs and 
substance abuse 

High priority, a 
National Anti-Drug 
and Addiction Action 
Plan (2003) specifies 
policy targets and 
measures, many 
activities at national, 
federal state and 
communal level. 

At national level, legal framework in reference to drugs and substance 
abuse consists of Narcotics Law (Betäubungsmittelgesetz), Criminal 
Code (Strafgesetzbuch), Penal Law (Strafvollzugsgesetz) and laws 
concerning Social Security. Legislation and drug policy are as well part 
of federal state’s tasks. National Anti-Drugs and Addiction Action Plan 
(Aktionsplan Drogen und Sucht, see www.bmg.bund.de) serves as 
guideline specifying targets and measures. 

As in case of alcohol dependants a (regional operating) network of 
Social Insurance Institutions exists for illegal drug dependants 
(Suchtkrankenhilfe). Many measures are operated at local level in close 
co-operation of communal authorities, private and self-help 
organizations (e. g. drug counselling centres). 

 

 Prevention of drug and substance 
abuse is one of the most important 
tasks of Federal Drug Coordinator 
(Bundesdrogenbeauftragte, see 
www.bmg.bund.de), Federal Centre 
for Health Education (BzGA, see 
www.bzga.de) and German Center on 
Addiction Issues (Deutsche 
Hauptstelle für Suchtfragen, see 
www.dhs.de). Several information 
tools, hotlines and interventions are 
provided by these authorities: 

www.drugcom.de – Internet platform 
offering information and help targeted 
at young people concerning different 
sorts of drugs (e. g. “Quit the shit”-
program for Cannabis addictive youth) 
(side provided by BzGA) 

“Early Intervention Of First Time 
Noticed Drug Users: FreD” – aimed to 
discourage further drug abuse among 
young people (under 25 years) who 
have been arrested due to the 
consumption of illegal drugs (Project 
supported by Federal Ministry of 
Health and 8 federal states, see 
http://eddra.emcdda.europa.eu). 

“JES – junkies, ex-user and people 
receiving drug substitution” – 
networking platform of (ex-)users of 
illegal drugs in co-operation with 
German AIDS Support Federation, see 
www.jes.aidshilfe.de. 

For further information see “Drugs and 
Addiction Report” of Federal Drug 
Coordinator (annually release, see 
www.bmg.bund.de) and 
http://eddra.emcdda.europa.eu/ 
(European data-bank for drug related 
programs and interventions). 
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Sexual 
behaviour 

High priority   Federal Centre for Health Education 
(BZgA), (see www.bzga.de) aims to 
prevent health risks and to support 
health-promoting life-styles. Its main 
targets are  AIDS prevention, sex 
education and family planning. It 
offers the following websites: 
www.sexualaufklaerung.de: Website 
which provides information about sex 
education and family planning for 
disseminators, 
www.gib-aids-keine-chance.de: 
Central website of the ‘Dont give AIDS 
a Chance’ campaign, campaign started 
in 1987 

Personal 
hygiene 

Intermediate 

 

§ 21 SGB V prevention of dental diseases: prophylaxis for groups in 
nursery school and primary schools carried out by dentists, 

§ 22 SGB V prevention of dental diseases: prophylaxis for individuals; 
health screening is free of charge, regularly, consultation service and 
expert advice in oral health for children until 12 years is given, includes 
prophylactic fluoridating 

www.die-praevention.de:Website 
hosted by the Ministry of Health, 
Special topic ‘fit durch den Winter’ 
(Being fit in winter) offers practical 
advices how to strengthen the 
immune system (Stand: Dezember 
2006) 

 

Safety 
awareness 

High priority given 
the many laws, 
institutions, and 
activities concerning 
safety/risk. 

Safety/risk awareness at the provider level of health related services or 
products is addressed by provider’s (organizations) themselves as well 
as by Governmental actions. Risk awareness/management and quality 
of health care are closely interrelated. Quality of health care was 
addressed by almost every law with relevance for German health 
system and prevention that came into action during the last 10 years 
(see www.bmg.bund.de, www.bmj.bund.de). 

Institutions and measures with regard to patient safety (examples): 

Federal Ministry of Health set up an Action Plan to optimize drug safety 
(Aktionsplan 2008/2009 zur Verbesserung der 
Arzneimitteltherapiesicherheit, see www.bmg.bund.de).  

Federal Institute for Drugs and Medical Devices (Bundesinstitut für 
Arzneimittel und Medizinprodukte, BfArM, see www.bfarm.de) is 
working on safety of medicinal products and risk monitoring of medical 
devices.  

The Drug Commission of the German Medical Association 

Enhancing safety (or rather: risk!) 
awareness at the individual level is 
part of most measures with focus on 
health behaviour (e. g. information 
concerning health consequences of 
smoking on cigarette packages, signs 
at motorways indicating potential 
dangers of drunk or fast driving). 

German Coalition for Patient Safety 
(Aktionsbündnis Patientensicherheit)– 
non-profit association, launched in 
2005 by health care professionals, 
institutions, manufactures, insurance 
funds, and patient organizations to 
improve patient safety, see 
www.aktionsbuendnis-
patientensicherheit.de 
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(Arzneimittelkommission der deutschen Ärzteschaft, see 
www.akdae.de) is an independent institution collecting and providing 
information and guidelines on drug safety. 

Critical incident reporting – voluntary online-reporting of critical events, 
see www.cirsmedical.de and www.jeder-fehler-zaehlt.de 

Institutions and measures with regard to consumer safety in general 
(examples): 

Federal Ministry of Food, Agriculture and Consumer Protection 
(Bundesministerium für Ernährung, Landwirtschaft und 
Verbraucherschutz, BMELV, see www.bmelv.bund.de) 

Federal Office of Consumer Protection and Food Safety (Bundesamt für 
Verbraucherschutz und Lebensmittelsicherheit, BVL, see 
www.bvl.bund.de) – responsible for safe food, animal feed and 
veterinary drugs, tobacco products, plant protection products and 
genetic engering. 

Federal Institute for Risk Assessment (Bundesinstitut für 
Risikobewertung, BfR, see www.bfr.bund.de) - agency under public law 
to strengthen consumer health protection. 

Federation of German Consumer Organisations (Verbraucherzentrale 
Bundesverband, VZBV, see www.vzbv.de) - umbrella organization for 
41 German consumer associations 

Foundation for comparative product testing (Stiftung Warentest, see 
www.test.de) – independent foundation under civil law supported by 
Governmental grants 

Concerning aspects of environmental, traffic, and working safety see 
homepages of Federal Ministries with corresponding fields of 
responsibilities: www.bmu.de, www.bmvbs.de, www.bmas.de, 
www.bmi.bund.de 

„Forum Patient safety“ – provided by 
German Medical Association 
(Bundesärztekammer, BÄK), National 
Association of Statutory Health 
Insurance Physicians (Kassenärztliche 
Bundesvereinigung, KBV) and Agency 
for Quality in Medicine (Ärztliches 
Zentrum für Qualität in der Medizin, 
ÄZQ), see www.forum-
patientensicherheit.de 

 

Environmental 
determinants 
and settings  

 

 The protection of the population regarding environmental health 
hazards is under the competence of different Federal and Federal State 
Ministries and Agencies. The Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety is responsible for the 
implementation of Federal law concerning air quality, soil protection, 
physical stressors (like ionising radiation) or noise and waste disposal. 
The German national environment and health action plan 
(Aktionsprogramm Umwelt und Gesundheit, APUG, www.apug.de) 
performed jointly by Federal authorities from different sectors is one of 
the central means towards an integrated approach to tackle 
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environmental health issues. 

Air pollution High priority Policies to improve outdoor and indoor air quality have a long tradition 
in Germany. Several laws and acts support the attempts to achieve 
good indoor as well as ambient air quality. Some emissions of 
construction materials are regulated. However the emissions of many 
products are not restricted up to now. Some emissions of industrial 
plants are regulated by the Federal Immission Protection Law. The 
Chemicals Act will now be replaced by REACH. 

Outdoor air quality is regulated according to European Directives which 
have been implemented in national legislation. Current efforts to 
further improve outdoor air quality mainly affect emissions of 
particulate matter and nitrogen oxides.   

  

Drinking and 
recreational 
water 

High priority  European Regulations concerning drinking and bathing water have 
been transposed in national legislation ensuring a high level of water 
quality in the respective areas. Drinking water is considered one of the 
central foodstuffs which has to comply to high standards regarding 
biological and chemical contaminants. While the safeguarding of water 
quality is under the responsibility of the water suppliers, monitoring 
and control is under the competence of local authorities which run 
nationwide harmonised monitoring programs (Federal Ordinance on 
Drinking Water). The process of implementation of the European 
Bathing water directive and the Water Framework Directive is ongoing. 

  

Soil 
contamination 
and waste 
disposal 

High priority The Federal Government has the competency to set legislation in the 
field of soil conservation. This was fulfilled by decreeing the Federal 
Soil Protection Act (BbodSchG) 1998 and the Federal Soil Protection 
and Contamination Ordinance (BbodSchV) 1999. The Länder are 
responsible for the enforcement of the BBodSchG and the BBodSchV 
and can add complementary procedural rules. 

Product responsibility is regarded as the key to waste management 
policy in Germany. Through this the conditions for an effective and 
environmentally sound waste avoidance and recovery will already be 
created in the production stage. Producers and distributors must design 
their products in such a way as to reduce waste occurrence and allow 
environmentally sound recovery and disposal of the residual 
substances, both in the production of the goods and in their 
subsequent use. 

  

Selected 
chemical 
contaminants 

High priority In most industrialised countries - including Germany - the production 
and use of hazardous chemicals (“the dirty dozen”, persistent organic 
pollutants like dioxin, PCB’s) are already banned or at least stringently 
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regulated. The main emissions sources for adverse by-products, e.g. 
waste incineration plants, are subject to strict limit values so as to 
minimise health risks and environmental dangers. Germany has ratified 
the Stockholm convention on POP and has published it’s national 
implementation plan in 2006 
(http://www.pops.int/documents/implementation/nips/submissions/Ge
rmany_NIP.pdf). The success of the Convention thus heavily depends 
on whether the agreements will be implemented in developing 
countries and on what form implementation will take. Chemical 
substances that pose a risk to human health and the environment are 
now covered by the EU REACH-Directive that harmonises the 
registration, evaluation, administration and restriction of chemicals 
entered into force the 1st June 2007. The Federal Cabinet has just 
approved the draft law that transposes the regulations of the EU 
REACH-Directive into national law.  

Use of pesticides High priority The use and application of pesticides is regulated by several Federal 
laws and ordinances . The legal framework covers the production, 
distribution and application of licensed pesticides. Maximum residue 
levels for pesticides are specified in a specific ordinance. Foodstuffs are 
monitored for pesticide residues by federal and federal state authorities 
(food-monitoring). Current monitoring results suggest that the overall 
contamination of foodstuff in Germany is low. The results of the 
annually performed food monitoring programme are published by the 
Federal Office of Consumer Protection and Food Safety 
(www.bvl.bund.de). 

  

Food safety High priority The safeguarding of Food safety in Germany is under the shared 
responsibility of the Federal and the Federal State Government. Federal 
and Federal State Agencies as well as communal authorities are 
responsible for  

Institutions and measures with regard to Food Safety in general 
(examples): 

Federal Ministry of Food, Agriculture and Consumer Protection 
(Bundesministerium für Ernährung, Landwirtschaft und 
Verbraucherschutz, BMELV, see www.bmelv.bund.de) 

Federal Office of Consumer Protection and Food Safety (Bundesamt für 
Verbraucherschutz und Lebensmittelsicherheit, BVL, see 
www.bvl.bund.de) – responsible for safe food, animal feed and 
veterinary drugs, tobacco products, plant protection products and 
genetic engering. 

Federal Institute for Risk Assessment (Bundesinstitut für 
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Risikobewertung, BfR, see www.bfr.bund.de) - agency under public law 
to strengthen consumer health protection. 

 

Physical 
stressors 

High priority Physical stressors which are relevant for human health are monitored 
by different bodies in Germany. The Federal Agency for Radiation 
Protection (BfS, http://www.bfs.de/en/bfs) works for the safety and 
protection of man and the environment against damages due to 
ionising and non-ionising radiation. In the field of ionising radiation 
there are, e. g., X-ray diagnostics in medicine, safety in the handling of 
radioactive substances in nuclear technology and the protection against 
enhanced natural radioactivity. The work in the field of non-ionising 
radiation includes the protection against ultraviolet radiation and the 
effects of mobile communication. 

Of special importance are, in addition to the defence against immediate 
hazards, the precautions for the protection of the general public, 
persons employed in the working world as well as patients in the 
medical field. 

The protection of the population against hazardous noise is under the 
responsibility of the Federal Ministry for Environment (www.bmu.de) 
and the Federal Environmental Agency (www.uba.de). Currently the 
EU-Directive on environmental noise (2002/49/EG) is being 
implemented in national legislation (Federal Immission Control Act, 
BImSchG, http://bundesrecht.juris.de/bimschg/index.html). Limit 
values for the exposure to environmental noise are laid down in the 
Federal Ordinance on immission protection (BImSchV, ). 

  

Human 
settlements 

High priority The improvement of living conditions of the population living in urban 
areas is subject of several initiatives from Federal and Federal State 
Authorities and Non-governmental organisations. Together with civil 
society initiatives like “Agenda 21” aim at the implementation of 
principles of sustainability on the local level.  

  

Transportation 
including road 
safety  

High priority The implementation of measures concerning road safety lies in the 
competence of the Federal Ministry of Transport, Building and Urban 
affairs (http://www.bmvbs.de/en) and its agencies (e.g. www.bast.de). 
Together with civil society organisations (e.g. Council on Road Traffic 
Safety, www.dvr.de ) measures for improving the safety of road traffic 
are planned and implemented.  

  

Extreme 
weather events 
and health  

Intermediate priority The health effects of extreme weather events (2003 heat wave, Elbe 
flooding, storms) have led to considerable efforts of Federal and 
Federal State authorities to improve information on preventive 
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measures related to extreme weather events. Several Federal States 
have implemented early warning systems (e. g. on heat waves) that 
are designed to support health care and nursing care facilities to 
provide the appropriate measures for vulnerable population groups. 

 

 

Socio-economic determinants  

  

Poverty High priority, 
reduction of inequity 
in health is an 
important target of 
many national 
activities 

 

§ 20 Abs. 1 SGB V (Social Security Code V) Prevention and Health 
Promotion Act; Act on primary care services which should alleviate 
inequalities in health/contribute to a decrease in health inequalities 

Federal Centre for Health Education (BZgA): www.gesundheitliche-
chancengleichheit.de Website hosted by BZgA since 2001, internet 
platform contains a database which offers information about projects 
concerning health promotion with socially disadvantaged, Good Practice 
–Examples are listed 

Zwölftes Sozialgesetzbuch (Social Security Code XII) Social Welfare: 
§67, §68 [Neugestaltung im Jahr 2001]; If social difficulties and 
problems accumulate e.g. homelessness, violence affected living 
conditions or after release assistance for maintenance is necessary, 
especially personal assistance. 

Social Health Insurance Modernization Act (Gesetz zur Modernisierung 
der gesetzlichen Krankenversicherung, GMG); Persons who receive 
social welfare/benefits/assistance and were not insured are included in 
Social health insurance since January 2004, equal access to medical 
supply is possible 

National Action Plan to combat poverty and social exclusion (Nationaler 
Aktionsplan zur Bekämpfung von Armut und sozialer Ausgrenzung); 
2001-2003 1st Action Plan, 2003-2005 2nd Action Plan; includes 
measures to combat poverty and social exclusion; aims to combat 
unemployment, to develop childcare for children under three years of 
age, to integrate migrants;  

Development and Opportunities of young people in deprived areas 
(Entwicklung und Chancen junger Menschen in sozialen Brennpunkten 
E&C) http://www.2000-2006.eundc.de ; In cooperation with Federal 
Ministry of Transport, Building and Urban Affairs, Federal Ministry of 
Family, Seniors, Women and Adolescents, Labour Agency 
(Bundesagentur für Arbeit); pilot programme 
(Bundesmodellprogramm) to improve the prospects of disadvantaged 
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children and adolescents; started in 2000, 2nd phase 2004-2007; aims 
to reduce social exclusion, acquisition of skills which will be helpful in 
future times (esp. education, health, work field), strengthening 
personal responsibility and social commitment 

Gender issues High priority 2nd National Action plan to combat violence against women (Zweiter 
Aktionsplan der Bundesregierung zur Bekämpfung von Gewalt gegen 
Frauen); adopted by the Federal Government in September 2007; aims 
to improve the combat against violence effectively; improvement of 
protection of concerned women 

Stalking and Violence Protection Act (Gesetz zum zivilrechtlichen 
Schutz vor Gewalttaten und Nachstellungen, Gewaltschutzgesetz, 
GewSchG); Federal Law, entered into force in January 2002 

www.frauengesundheitsportal.de ; Women’s health & Health 
Promotion; Portal hosted by Federal Centre for Health Education (BzgA)  

  

Work-related 
health issues 

High priority INQA (www.inqa.de) Initiative Neue Qualität der Arbeit Since May 
2002; INQA is a community initiative of federal authorities, federal 
states, social partners, social security authorities, foundations and 
companies; advocacy for a safe, sound and competitive working 
environment  

Pilot programme to combat work-related diseases (Modellprogramm 
zur Bekämpfung arbeitsbedingter Erkrankungen); Federal Ministry of 
Employment and Social  Affairs promotes three pilot projects 
(01.07.2007 - 30.06.2010):  

Kooperationsprogramm zu normativem Management von Belastungen 
und Risiken bei körperlicher Arbeit - KoBRA, Institut für 
Arbeitswissenschaft (IAD) der Technischen Universität Darmstadt 

Programm Arbeit Rücken Gesundheit - PAKT, uve GmbH für 
Managementberatung Berlin 

Nachhaltige Präventionskonzepte zur Reduzierung von Muskel-Skelett-
Erkrankungen in dezentralen Strukturen - naprima, Institut für 
gesundheitliche Prävention, IFGP Münster 

Working conditions act (Arbeitsschutzgesetz, esp. §3 (1) ArbSchG, §5 
(1) ArbSchG); health protection at the work place is the employer’s 
duty(1996) 

§20b SGB V; Act on prevention of work-related health risks, 
cooperation between health insurance fund and accident insurance 
organization  

National Guide on occupational safety 
management, published 01/2003 in 
‘Bundesarbeitsblatt’  

www.die-praevention.de , Website 
hosted by the Ministry of Health, 
Special topic ‘Moving Office’ (Bewegter 
Büroalltag), advices for exercises, 
postures, nutrition and ergonomics at 
the workstation 

www.praevention-arbeitswelt.de 
Prevention at the workplace, joint 
project from all umbrella organisations 
of the health insurance fund and the 
accident insurance organizations  
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Deprivation 
factors 

High priority Early Assistance for parents and children and social warning systems 
(Frühe Hilfen für Eltern und Kinder und soziale Frühwarnsysteme); 
Federal Programme of Action, Ministry of Families, Seniors, Women and 
Adolescents, since 04/2007, see www.fruehehilfen.de, within the 
framework of the federal programme: The National Centre for early 
aid/intervention (“Nationales Zentrum Frühe Hilfen); 
operated/conducted by Federal Centre for Health Education (BZgA) and 
the German Youth Institute (DJI), The National Centre supports 
fieldworkers to recognize risks (negligence and abuse of children) 
earlier and more effective, and provides adequate help. 

National Action Plan for a Germany suitable for children (Nationaler 
Aktionsplan für ein kindergerechtes Deutschland 2005-2010), Ministry 
of Families, Seniors, Women and Adolescents (BMFSFJ), aims to create 
a world appropriate for children with equal opportunities on the basis of 
education, growing up without violence, promote a healthy life and 
environment, children and adolescent participation, development of an 
appropriate standard of living for children and young people. 

Forum health targets Germany (Forum Gesundheitsziele Deutschland 
(www.gesundheitsziele.de): initiated by the Federal Gouvernment in 
December 2000 as pilot project, it is since 2007 a joint cooperation; 
development of health targets to create equity in health; those targets 
as instruments to improve the health of the population through 
screening, treatment and rehabilitation of concrete diseases, 
prevention or improvement of health-related structures  

  

Psychosocial 
health 
determinants 

 there are no special programmes; psychosocial health determinants are 
commonly integrated in prevention programmes esp. for children and 
young people 

  

Obesity High priority, sub-
goal of 2 out six 
national health 
targets, Federal 
Government is 
working on a 
“National Action Plan 
for prevention of 
malnutrition, physical 
inactivity, obesity, 
and their health 
consequences” 

See comments 10.2.4 and 10.2.5! 

Obesity is subject to Federal Health Reporting. Adult’s and children’s 
body weight is monitored at National Health Surveys (see www.rki.de). 

  

Genomics and High priority as of 
high political, social 

Genetic Engineering is regulated by Genetic Engineering Act   
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public health and economic 
importance and 
subject to many 
national and 
international 
regulations. 

(Gentechnikgesetz). 

Federal Office of Consumer Protection and Food Safety (Bundesamt für 
Verbraucherschutz und Lebensmittelsicherheit, BVL, see 
www.bvl.bund.de) - federal authority responsible for the field of genetic 
engineering/experimental use of genetically modified organisms, their 
safety evaluation and approval for experimental releases as well as 
environmental monitoring. 

Pharmaceuticals and medical devices produced using genetic 
engineering are not only subject to Medicines Act and usual approval 
procedures (see Federal Institute for Drugs and Medical 
Devices/Bundesinstituts für Arzneimittel und Medizinprodukte, 
www.bfarm.de), but to national and European regulations concerning 
genetic engineering and epizootic diseases. Gene therapy as well is 
closely controlled: its surveillance is part of the responsibilities of Paul-
Ehrlich-Institute, a National institution reporting to Federal Ministry of 
Health (Paul-Ehrlich-Institut, see www.pei.de). For additional 
information see e. g. German Registry for Somatic Gene-Transfer Trials 
(Deutsches Register für somatische Gentransferstudien, 
www.dereg.de) and Committee for Somatic Gene Therapy of the 
German Medical Association (Kommission Somatische Gentherapie der 
Bundesärztekammer, see www.bäk.de) 

Usage of stem cells and embryo derived material for research and 
other purposes is regulated by Embryo Protection Act 
(Embryonenschutzgesetz) and Stem Cell Act (Stammzellgesetz). 
Further references to bioethical subjects see e. g. Federal Ministry of 
Justice (Bundesministerium der Justiz, www.bmj.Bund.de) and German 
Reference Centre for Ethics in Life Sciences (Deutsches 
Referenzzentrum für Ethik in Biowissenschaften, www.drze.de). 

 

Hypertension High priority § 25 SGB V Preventive Health examination (Gesundheitsvorsorge, so 
called „Check-up 35“); Persons within the statuory health insurance 
system have the oppurtunity to get a medical examination free of 
charge, every 2 years (as of the age of 35); 

within the framework of disease management programmes, e.g. DMP 
CVD, structured hypertension training  

Bloodpressure is monitored as part of national health surveys 
conducted by Robert Koch-Institute (see www.rki.de)  
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B) Actions adopted in relation with EU initiatives to improve public health 
 
EU Initiative Level of initiative 

(National or Local) 
Main regulations adopted  Main programmes on citizen 

empowerment  

European strategy 
for health 

   

European public 
health programme 

   

Health information Health information is 
regarded as an important 
tool in the process of 
health policy making on 
both national and local 
level. In addition health 
reporting on the 
community level becomes 
increasingly important.  

Federal State legislation related to the 
preparation of health reports have been 
integrated in the Federal State law on Public 
Health Services. A law on prevention currently 
under negotiation defines the scope and purpose 
of the Federal Health monitoring and reporting 
system established at the Robert Koch-Institute. 

Reliable and comprehensible information is a 
prerequisite for informed individual decision 
making. This applies in particular to health 
information.  

Health Information is published by a number of 
Federal agencies. The Robert Koch-Institute 
(www.rki.de) is in charge of the federal health 
monitoring and reporting activities. It regularly 
publishes global health reports and thematic 
health reports, addressing policy makers as 
well as other stakeholders and the interested 
public. Regional health reports are published 
by the Federal State authorities. The Federal 
Centre for Health Education (BZgA) publishes 
information on health education and health 
promotion for specific populations groups such 
as children and adolescent. Specific 
Information on selected conditions and their 
treatment is offered by the Institute for   

 
 
COUNTRY: IRELAND 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
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Determinant
s 

Level of Priority 
for Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen empowerment  

Health-
related 
behaviours 

      

Smoking 
and tobacco 
snuff use 

High Joint Committee on Health and Children examined the issue of 
smoking and health (1999 & 2001). 
Tobacco Free Policy Review Group established (1998 – 2000). 
http://www.irlgov.ie/committees-99/c-health/Rep-
H&S/default.htm  
 
From August 2001 the legal age to purchase tobacco rose from 16 
to 18 years of age 
 
Public Health (Tobacco) Acts, 2002 and 2004 

- Establishment of statutory agency, the Office of Tobacco 
Control, in 2002 www.otc.ie  

- Introduction of smoke-free workplace legislation in March 
2004 

- From May 2007 it became illegal to sell cigarettes in packs 
less than 20. The sale of confectioneries that resemble 
tobacco products also become illegal 

 
Ratification of WHO Framework Convention on Tobacco Control 
(FCTC) (Nov 2005) 
 
Increase in excise duties charged on tobacco in the “interests of 
improved public health” (Dec 2006 and Dec 2007) 
 
Further provisions of the Public Health (Tobacco) Acts, 2002 and 
2004 to be commenced from 1 July 2009:- 

• ban on all in-store/point-of-sale advertising of tobacco 
products, 

• ban on the display of tobacco products in retail premises, 
• introduction of a closed container / dispenser provision, 
• tighter controls on the location and operation of tobacco 

vending machines,  
• introduction of a retail register for tobacco retailers 

 

 Nicotine Replacement Therapies made available 
free of charge to medical card holders on 
prescription (April 2001) 
 
National Information Campaign highlighting the 
introduction of smoke-free workplaces. (2003 & 
2004)  
 
National Information Campaign highlighting the 
responsibility of retailers not to sell tobacco to 
those under 18 years (2007) 
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Alcohol 
consumption 

High   Public Awareness Campaigns run by the Health 
Service Executive  
www.hse.ie   

Food choices 
and nutrition 

High   A National Nutrition Policy will be published later 
this year. 

Physical 
activity 

High   Guidelines are being published. 

Drugs and 
substance 
abuse 

High  The Misuse of Drugs Act 1977 and the Regulations made 
thereunder regulate and control the import, export, production, 
supply and possession of a range of named narcotic drugs and 
psychotropic substances listed in the schedules to the Act. 
Substances are scheduled under the Act in accordance with the 
Department's obligations under international conventions and/or 
where there is evidence that the substances are causing 
significant harm to public health in Ireland, which could merit the 
criminalisation of their sale and use. 

 Funding is being provided for locally-based  
cocaine awareness campaigns that will dovetail 
with the national HSE campaign.   
The local campaigns will be run by the  
Local and Regional Drugs Task Forces.  
Local and Regional Drugs Task Forces  
which are partnerships between community,  
voluntary and statutory agencies,  
develop action plans to deal with  
drug misuse within their areas of responsibility.   
The role of LDTFs and RDTFs is to research,  
develop, implement and monitor  
a co-ordinated response to illicit drug use  
at local/regional level, based on evidence  
based best practice.   
 

Safety 
awareness 

High  Hand washing advertising campaign  
empowering public to report failures  
to wash hands 
 
Publication of annual National Hygiene 
Services Quality Review  
(last review published Nov 2007) 
 
The Health Information  and Quality Authority  
established in May 2007.  
Role includes the setting and monitoring  
standards as well as conducting investigations  
and its findings will generally be published. 
 
Commission on Patient Safety and Quality  
established in January 2007.  
Will report summer 2008.  The Commisison  
includes patient representatives and  
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has invited and received  
submissions from the public. 
 

Environmental determinants and settings 

Air pollution  
High 
 
 
 
 
 
 

- Air Pollution Act, 1987 
- Environmental Protection Agency Act, 1992 
- Protection of the Environment Act, 1993 
- Air Quality Standards Regulations 2002 
- Emissions of Volatile Organic Compounds from Organic 

Solvents Regulations 2002 
- Air Pollution Act 1987 (Marketing, Sale and Distribution of 

Fuels) (Amendment) Regulations 2003 
- Air Pollution Act 1987 (Environmental Specifications for Petrol 

and Diesel Fuels) Regulations 2003 
- Large Combustion Plants Regulations 2003 
- Air Pollution Act 1987 (Environmental Specifications for Petrol 

and Diesel Fuels) (Amendment) Regulations 2004 
- Ozone in Ambient Air Regulations 2004 
- European Communities (National Emissions Ceilings) 

Regulations, 2004. 
- Air Pollution Act 1987 (Marketing, Sale and Distribution of 

Fuels) (Amendment) Regulations 2004 
- Control of Substances that deplete the Ozone Layer Regs, 

2006. 
- Limitation of Emissions of Volatile Organic Compounds due to 

the Use of Organic Solvents in Certain Paints, Varnishes and 
Vehicle Refinishing Products 2007.  

- European Communities (control of emissions of Gaseous and 
Particulate Pollutants from non-road 

      Mobile machinery) regulations 2007 

  
 

Drinking and 
recreational 
water 

High 
 
 
 
 

Intermediate 

- Quality of Bathing Water Regulations 1992 (as amended), 
- Bathing Water Quality Regulations 2008 
 
 
- European Communities (Good Agricultural Practice for Protection 
of Waters) Regulations 2006 & 2007 
 

 Public consultation on making of Bathing Water 
Quality Regulations 2008 and provisions in these 
regulations for public participation and provision of 
information to the public 
 
Involved public consultation with farming 
representative bodies before the making of the 
Good Agricultural Practice for Protection of Waters 
Regulations.  
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Soil 
contaminatio
n and waste 
disposal 

High Waste Management Acts 1996-2008 Public consultation on making of legislation and 
provision in the legislation for access to 
information and public participation by the public. 

Selected 
chemical 
contaminants 

High REACH – in force since June 2007 
Chemicals Bills 2008 

See www.hsa.ie and www.entemp.ie  
Public consultation on the making of legislation. 
Public awareness campaign in advance of 
introduction of REACH.   

Use of 
pesticides 

High/Intermediate  S.I. 83 of 2003  - authorisation of plant protection products 
S.I. 624 of 2001 - classification, packaging & labelling of plant 
protection products and biocides 
S.I. 625 of 2001 - authorisation of biocides 
S.I. 179 of 1999 - pesticide residues in products of plant origin 
including fruit and vegetables 
S.I. 180 of 1999 - pesticide residues in foodstuffs of animal origin 
S.I. 181 of 1999 - pesticide residues in cereals 
S.I. 654 of 2006 - pesticide residues regulations 
S.I. 910 0f 2005 - food & feed hygiene regulations 
S.I. 220 of 2003 - dangerous substances & preparations 
marketing and use regulations 
S.I. 135 of 1995 - import and export of certain dangerous 
chemicals 
S.I. 317 of 2003 - pesticide residues feedingstuffs 
S.I. 320 of 1981 - prohibition of certain active substances in plant 
protection products 
 

 For further information see 
http://www.pcs.agriculture.gov.ie 

Physical 
stressors 

Intermediate 
 
 
 
 
 
 

Intermediate 

- Environmental Protection Agency Act, 1992. 
- Protection of the Environment Act, 1993. 
- Environmental Noise Regulations, 2006. 
- Residential Tenancies Act, 2004 
 
 
Radiological Protection Institute of Ireland is the stautory body 
that monitors and advises on matters relating to ionising radiation 

Implementation by Local Authorities. 
 
Office of Environmental Enforcement (OEE) of the 
Environmental Protection Agency 
 
 
 
See www.rpii.ie  
Process of consultation with the public on the 
direction and priorities of the RPII, including, inter 
alia, information, monitoring and support services. 

Poverty High 
 

 No specific regulations  The National Action Plan for Social 
Inclusion 2007-2016 includes commitments  
and targets across a number of Government  
policy areas, including health, aimed at  
tackling poverty and addressing health 
inequalities. 
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http://www.socialinclusion.ie/ 
documents/NAPinclusionreportPDF 
.pdf .  
 
The Senior Officials Group on Social 
Inclusion, Integration and Children 
(SOGSI) provides a cross-Departmental  
forum to progress initiatives aimed at  
tackling the social determinants of  
health and protecting vulnerable groups 
 in society. 

Gender issues High    The Women's Health Council continues to advise 
the Minister on issues relating to women's health 
and works with the HSE on gender mainstreaming 
health policies. The Department will publish a 
Men's Health Policy later this year. 
 

Work-related 
health issues 

High  Safety, Health and Welfare at Work Act 2005 (No. 10 of 2005) Health and Safety Authority Strategy 2007 – 
2009. 
Health and Safety Authority Programme of Work 
2008 (Updated Annually) 
www.hsa.ie 
 

Deprivation 
factors 

High  No specific regulations  See poverty 

Others      

Psychosocial 
health 
determinants 

High  Mental Health Act 2001 
http://acts.oireachtas.ie/en.act.2001.0025.1.html 
 
Mental Health Act 2001 
(Approved Centres) Regulations 2006 
http://www.dohc.ie/legislation/statutory_instruments/pdf/si20060
551.pdf 

  A Vision for Change – Report of the  
Expert Group on Mental Health Policy 
http://www.dohc.ie/publications/vision_for_chang
e.html 
 
Reach Out -National Strategy for Action  
on Suicide Prevention 
http://www.dohc.ie/publications/reach_out.html 
 
Establishment of the Office for Disability  
and Mental Health (Jan 08) 
 
National Media Campaign  – Your Mental Health 
(ongoing – launched Oct 07) 
http://www.nosp.ie/cgi-bin/show.cgi?news1 
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Establishment of iNSUE in 2007 
(Interim National Services Users Executive)  
 
Introduction of Mental Health Tribunals  
to provide an automatic and independent  
review of involuntary detentions in  
order to ensure the protection of  
rights of patients (Nov 06) 
 
Establishment of the National Office for  
Suicide Prevention (2005) 
 

Obesity High    A major campaign ‘Little Steps Go A Long Way’ 
was launched on June 16th 2008. 

 
 
B) Actions adopted by Member States in relation with EU initiatives to improve public health 
 
EU Initiative Level of initiative 

(National or Local) 
Main regulations adopted  Main programmes on citizen 

empowerment  

European strategy 
for health 

High National Health Strategy – published in 2001, set out key 
objectives and an Action Plan for the health services up to 
2010 
http://www.dohc.ie 
 

 

European public 
health programme 

High In line with the EU Drugs Action Plan  
developments include the following: 
 
Under 18s - A Report of the Working  
Group on Treatment of Under 18  
year olds Presenting to Treatment  
Services with Serious Drug Problems  
was published in September 2005.   
The Report is based on a 4-tier model  
of service delivery and  is being  
implemented  on a phased basis.  
 

 
 



 841

Cocaine - Implementation is ongoing  
of the recommendations of the  
National Advisory Committee on Drugs  
(NACD) Report An Overview of Cocaine  
Use in Ireland: II published in march 2007  
http://www.nacd.ie 
 
The Health Service Executive (HSE)  
is re-orientating its addiction services  
to meet changing patterns of drug use  
particularly regarding polydrug usage  
(including alcohol, cocaine and prescribed  
drugs).  The HSE is up-skilling its staff via  
a National Addiction Training Programme  
which is concentrating initially on cocaine  
misuse.  The HSE is aiming to deliver a  
community based response  to addiction via  
the emerging Primary Care Teams and  
Social Care Networks. 
 
Rehabilitation - The report of the working  
group on Drugs Rehabilitation was  
published in May 2007 (www.pobail.ie). 
 
National Drug-Related Deaths Index (NDRDI) 
Statistics in the General Mortality Register  
are collected by the Central Statistics Office  
which measures direct drug-related deaths  
based.  These figures do not include deaths  
which are indirectly related to drug use.   
To remedy these limitations, the  
Department of Health and Children and  
the Department of Justice, Equality and  
Law Reform jointly asked the Alcohol and  
Drug Research Unit of the Health  
Research Board to establish and maintain  
a National Drug-Related Deaths Index.   
The NDRDI was established in September  
2005.  The first report from the NDRDI is  
scheduled for publication in autumn 2008.  
 
NACD - The National Advisory Committee  
on Drugs in September 2007 published  
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on its website (www.nacd.ie) the baseline 
data from the ROSIE (Research Outcome  
Study in Ireland - Evaluating Drug Treatment Effectiveness) 
study.  
 
Population Prevalence Study - A follow  
up to the 2002/2003 Drug Prevalence Study  
was carried out in 2006/2007.  The study  
which was published in January 2008  
examined drug use in Ireland & Northern 
 Ireland.   
http://www.nacd.ie/publications/prevalence_bulletin1_result
s.html 

 Intermediate A letter of intent issued in April 2007 signalling Ireland’s 
intention to participate in a European Human Bio Monitoring 
Pilot Project. Human Bio Monitoring is one of the elements of 
the European Environment and Health Action Plan.  However 
this project has not begun as yet. 

 

Health information High Developing a Public Health common dataset, based on the 
system of European Community Health Education (ECHI) 

 

European 
cooperation on 
health services 

Intermediate Specific specialities within the Irish health services would 
have formal and informal contacts with similar services in 
other EU member states through research projects, formal 
and informal networks. 

 

European Union 
directive proposal 
on “safe, high-
quality and 
efficient cross-
border health 
care” 

High The National Treatment Purchase Fund (NTPF) which is 
funded by the State, purchases services either at home or 
abroad, for patients who are on waiting lists at hospitals 
beyond a specific length of time. Formal arrangements are 
also in place with Northern Ireland and England for the 
delivery of some hospital based services to Irish citizens. 

Patients can contact the NTPF directly.  
Only very limited numbers seek services  
abroad outside of these arrangements. 
http://www.ntpf.ie 
 

Public health 
forum 

High National Health Forum. The Health Act 2004 provides for 
Regional Health Forums to be established by regulation to 
allow for the sharing of views with the Health Service 
Executive (HSE) on how health services are been delivered 
and managed. 
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C) OTHER INFORMATION ON NATIONAL HEALTH POLICIES AND REPORTS (IRELAND) 

National Health Strategy  
http://www.dohc.ie/publications/quality_and_fairness.html 
A new National Health Strategy Quality and Fairness: A Health System for You was launched in November 2001. The Strategy set out key objectives for the 
health system up to 2010 which are based on the following national goals: 

• Better Health for Everyone  
• Fair Access  
• Responsive and Appropriate Care  
• High Performance  

An associated strategy for Primary Care, Primary Care: A New Direction was also launched. 
http://www.dohc.ie/publications/primary_care_a_new_direction.html 
Health Reform Programme:  
http://www.healthreform.ie/ 
Recognising that new structures and supporting processes were needed to better meet health needs, as expressed in the Strategy, the Health Service 
Reform Programme was announced in June 2003. The reforms are designed to achieve a health service that provides high quality care, better value for 
money and improves health care management. 
Establishment of Health Service Executive (HSE) 
http://www.hse.ie/eng/ 
The HSE was established in January 2005 under the Health Act 2004.  The HSE is a single national structure with responsibility for the delivery of health and 
personal social services – it replaced and assumed the functions of the former health board/area board structures and other specified health agencies which 
were abolished as part of a major rationalisation of health service agencies.  
 
The HSE must submit a three-year corporate plan and an annual service plan to the Minister for approval.  Arrangements have been formalised for planning 
services and monitoring activity and expenditure based around these plans. The Executive must also submit a Code of Governance to the Minister for 
approval and publish an annual report and financial statement.   
Restructuring of the Department of Health and Children:  
www.dohc.ie 
The Department of Health and Children was restructured in 2005 to focus more clearly on policy, legislative and oversight functions, with executive functions 
gradually being transferred to the HSE.  Additionally, three separate offices dealing with (i) children, (ii) older people and (iii) disability and mental health 
were established with a view to bringing greater cohesion to structures across the public service supporting each of these particular service areas.  
  
Establishment of Health Information and Quality Authority (HIQA): www.hiqa.ie 
HIQA was established in 2007 under the Health Act 2007.  HIQA is charged with promoting the delivery of high quality health and personal social services by 
setting and monitoring standards for service delivery and by undertaking special investigations on issues relating to patient safety. HIQA incorporates the 
Office of the Chief Inspector of Social Services which has specific statutory functions in relation to residential care of children, older people and people with 
disabilities.   

Legislation 
The Health Reform Programme is supported by legislation, primarily the Health Act 2004 and the Health Act 2007.   

Health Act 2004: http://www.dohc.ie/legislation/acts/?year=2004&number=42 
Health Act 2007: http://www.dohc.ie/legislation/acts/?year=2007&number=23 
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Work is proceeding in relation to the development of proposals for health information legislation which will an information governance framework for the 
health service and the aim is to publish a Health Information Bill in 2009.  
 
Other important pieces of legislation include; 
Health and Social Care Professionals Act 2005 
http://www.dohc.ie/legislation/acts/?year=2005&number=27 
Pharmacy Act 2007:  
http://www.dohc.ie/legislation/acts/?year=2007&number=20 
Medical Practitioners Act 2007: http://www.dohc.ie/legislation/acts/?year=2007&number=25 

Investment in Health Service 

Investment in the health sector has increased significantly since 1997 from €3.67 billion to over €16 billion in 2008.  

 
Modernisation and Improvement of health services  

Some Key Policy /Service Developments are in the areas of: 
• Children and Families 
• Primary Care 
• Cancer Control 
• Acute Hospitals 
• Disability and Mental Health 
• Older People 

 
Children and Families   
http://www.omcya.ie/viewdoc.asp?DocID=120 
As already signalled, the Office of the Minister for Children (OMC) was established in 2005 to achieve better outcomes for children by: 

• Setting the strategic policy direction for services for children; 
• Monitoring and driving the implementation of the National Children’s Strategy; 
• Encouraging and supporting inter agency working; 
• Fostering a child-centred approach to service delivery for children. 

 
Primary Care 
Current policy provides for the expansion of primary care services and the development of Primary Care Teams and Primary Care Networks in line 
with the Primary Care Strategy Primary Care - A New Direction and the National Health Strategy goal of providing responsive and appropriate care.  
Central to this expansion is a parallel shift in appropriate activity from hospitals to community-based settings.     
 
Other primary care objectives include: 

- Improving the prevention and management of chronic diseases including diabetes,  http://www.dohc.ie/publications/diabetes.html 
   obesity       http://www.dohc.ie/publications/report_taskforce_on_obesity.html 
   heart disease. http://www.dohc.ie/publications/building_healthier_hearts.html 
- Addressing health inequalities through the development of integrated approaches within the health sector to improve access to mainstream 
services.  

- Improving the promotion, prevention and protection of public health by implementing a range of programmes in health promotion, 
immunisation against infectious diseases, food/water/air safety, screening and emergency planning. 
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Cancer Control 
http://www.allirelandnci.org/pdf/Ireland_cancer_control_2006.pdf 
Government policy is to implement ‘A Strategy for Cancer Control in Ireland 2006’  
which aims to improve the organisation, governance and quality of cancer care from prevention and screening through to treatment services, 
supportive and palliative care and research.  
 
The HSE National Cancer Control Programme is designed to implement the Strategy.  The decisions of the HSE in relation to four managed cancer 
control networks and eight cancer centres will be implemented on a managed and phased basis.  
 
In addition, the Health, Information & Quality Authority has a significant role in setting standards in Cancer Control, in monitoring implementation of 
those standards, in enhancing health information and in conducting health technology assessment.   
 
Acute Hospitals 
The Government is committed to the provision of safe, high quality hospital services that deliver the best possible outcomes for patients in line with 
best practice. The delivery of hospital services needs to be rebalanced so that in the future those services that can be safely delivered locally are 
delivered locally, more complex services requiring specialist input are concentrated at regional centres and highly specialised services are delivered 
in national centres.   
 
Current objectives for the development of acute hospitals include: 

• Hospital networks that provide quality care as close as possible to where people live. 
• Equitable access for public and private patients to public hospitals. 
• Reduction in inappropriate use of acute facilities and in the average length of stay of patients 

 
Disability and Mental Health 
The National Disability Strategy 
http://www.nda.ie/cntmgmtnew.nsf/0/A7317F78E8F7919380256F18005A5CFC?OpenDocument 
provides a framework of new supports for people with disabilities. It emphasises equality, in line with recent legislation, and places the policy of 
mainstreaming of services for people with disabilities on a legal footing. The main elements of the Strategy are:  

• *Disability Act 2005     
• **Education for Persons with Special Educational Needs Act 2004 
• Sectoral Plans of six Government Departments. 
• ***Citizens Information Act 2007 
*http://www.oireachtas.ie/viewdoc.asp?DocID=4338 
**//www.oireachtas.ie/viewdoc.asp?fn=/documents/bills28/acts/2004/A3004.pdf 
***//www.oireachtas.ie/viewdoc.asp?fn=/documents/bills28/acts/2007/a207.pdf 
 

The Department of Health and Children published its Sectoral Plan for provision of health and personal social services to people with disabilities in 
July 2006.  
http://www.dohc.ie/publications/fulltext/disability_sectoral_plan/ 
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A Vision for Change, a new National Policy Framework for the mental health services was published in January 2006. National policy is to develop 
mental health services in line with the recommendations of this framework and to reduce levels of suicide and deliberate self harm in line with the 
recommendations of Reach Out - the Suicide Prevention Strategy published in 2005. http://www.dohc.ie/publications/vision_for_change.html 
http://www.dohc.ie/publications/reach_out.html 
 
As already outlined, in recognition of the need for a whole Government wide approach and general co-ordination of actions across the public sector 
on the implementation of these strategies and plans, the Office for Disability and Mental Health was established in January 2008.  
 
Older People 
The proportion of older people in the population is increasing. It is now at 11% of the overall population, but it is expected that the numbers in the 
over-65 age group will more than triple between now and 2050. Life expectancy is also increasing.  Ensuring that this sector of the population 
remains healthy and is provided with necessary services is a significant challenge and a strategy on positive ageing will be prepared to consider how 
the challenge can best be met. 
 
Current national policy is to develop appropriate home and community based services such as home care packages, home help services and day 
services and to improve the quality and availability of affordable residential care for older people who can no longer live at home.  Where residential 
care is necessary, the proposed new nursing home support scheme – A Fair Deal –  
http://www.dohc.ie/publications/pdf/a_fair_deal_2008_guide(1).pdf 
will provide a single standard system for admission to, and payment for, nursing home facilities for those assessed as in need of nursing home care.  
 
The cross-sectoral nature of service requirements has been recognised in the establishment of a separate Office for Older People within the 
Department.  
 

Key Health Data 
Slán Survey  
http://www.slan06.ie/ 
SLÁN is a national survey of the lifestyle, attitudes and nutrition of people living in Ireland. To date surveys have been carried out in 1998, 2002 and 2007. 
SLÁN 2007 is the largest survey to date. The survey covers general health, behaviours relating to health (e.g. exercise, nutrition) and the use of certain 
health services. In addition, over 1,200 people who participated in the survey also participated in a detailed medical examination. 
 
Health in Ireland Key Trends 2007   
http://www.dohc.ie/statistics/ 
This booklet provides an overview of selected key trends in health in Ireland in recent years. Tables and graphs are presented which summarise information 
on demographics, on health status and on health care in order to give a quick reference guide in major areas of health and health services. 
 
Health Statistics Ireland 2005 http://www.dohc.ie/publications/health_stats_2005.html  
This compendium of health statistics brings together data from a wide variety of sources on demography, health status and the delivery of health services. 
It provides a broad overview of health in Ireland as well as serving as a resource and reference for those interested in particular aspects of health and the 
health services. The report’s format continues to reflect a shift away from viewing health in terms of illness to a more population-based approach with an 
emphasis on improving health and promoting healthy lifestyles. A 2008 edition is due out later this year. 
 
COUNTRY: GREECE 
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A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions 

Main regulations adopted Main programmes on citizen empowerment 

Health-related 
behaviours 

      

Smoking and 
tobacco snuff use 

 High • According Ministerial Decisions 76017 
(1-8-2002) and 82942 (12-9-2003) smoking 
is forbidden in all public areas, units providing 
health services, public transportations and 
private working areas. The applied national 
framework of law allows specific smoking 
areas. 
• The Common Ministerial Decision 266 
is in compliance with Community Directive 
37/2001/ΕΚ, which arranges tobacco 
production and sale issues, and the 
Community Directive 33/2003/ΕΚ which 
regulates tobacco advertisement and 
sponsoring. 
• Law 3420/2005 validated the Contract 
of the World Health Organization for tobacco 
control and Greece became a party of the 
contract with vote rights in 27-04-2006. 
 
The Ministry of Health and Social Solidarity 
process a law for the forbiddance of tobacco 
sale from and to juveniles in compliance with 
the Article 16 of the WHO‘s Contract. 

The Ministry of Health and Social Solidarity 
(www.mohaw.gr)  enforced the antismoking 
campaign and raised the frequency of antismoking 
messages in the mass media. 
 
 

Alcohol consumption Intermediate  Alcohol consumption is forbidden in Bars, 
Pubs, Clubs etc 
for  teenagers  younger than 17 years  old   

  
 

Food choices and 
nutrition 

High  Ministerial Decision 30528/ (23.3.2005) 
concerning the reconstruction of the National 
Committee for Nutrition Policy. 
 
Ministerial Decision 93828 / 2006, concerning 

 Many campaign programs for encouraging citizens 
to adopt the Mediterranean type of diet. 
 
Especially, concerning Breast Feeding the Ministry of 
Health and Social Solidarity organizes many 
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the permissibly kind of foods, being disposed 
to children by school buffets. Also, according 
the same Decision, the trans lipids of foods are 
restricted.  
 

programmes in order to bring on light the benefits of 
breast feeding. Also, the Ministry of Health 
participates in the World Week of Breast Feeding 
and charged the Institute of Child Health 
(www.ich.gr) to conduct a Pan-hellenic study 
concerning the attributive factors of Breast Feeding 

Physical activity  Intermediate   Main campaign programs  

Drugs and 
substance abuse 

 High   

Sexual behaviour High for HIV and  
transmission diseases 

   The Hellenic Centre for Diseases Control and 
Prevention (HCDCP) (www.keel.org.gr) has an active 
role in the prevention of HIV/AIDS and other 
sexually transmitted diseases (i.e. Hepatitis B & C, 
HPV, Syphilis, and Gonorrhea). It has developed a 
network of services aiming to the management of 
the above cases of patients.  
Furthermore the last years HCDCP gave an 
emphasis to the health education of the public 
especially for the sexually transmitted diseases.   
The department of HCDCP in Thessaloniki (the 
second biggest city in Greece) has an active 
collaboration with the regional authorities (i.e. 
schools, municipalities) of 18 Districts in Greece. 
More precisely, it supports sexual health education 
programs in the schools, in the Centre for 
accommodation of the refugees, in the Medicines 
sans Frontiers, etc. The last two years 3,158 
schoolchildren have been educated in sexual health. 
Recently the Hellenic Ministry of Health and Social 
Solidarity has developed the Hellenic National Plan 
for combating HIV/AIDS and has given a high 
priority to the prevention of HIV/AIDS through the 
participation and the empowerment of civil society.  
Also, the HCDCP supports a hotline in the Andreas 
Sigros Hospital (a big dermatological and venereal 
disease hospital, in Athens) that offers psychological 
support and information for the prevention and the 
management of HIV infection. According to the data 
the hotline has received 51,428 calls. The majority 
of them included information about the tests to be 
performed for the diagnosis of HIV/AIDS and on the 
measures for the prevention of HIV/AIDS 
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transmission.  
Moreover, HCDCP provides psychosocial support for 
persons living with the HIV virus and for the persons 
in their environment, through the provision of: 
support on issues of interpersonal relations in the 
family, social and working environment and on the 
difficulties in daily life; assistance in carrying out 
welfare modalities.  

Finally, special events (including free disposal of 
condoms to public, disposal of leaflets) and 
campaigns  are co-organised by the Ministry of 
Health and the HCDCP, especially on 1st of 
December (International Day for AIDS) 
 

Personal hygiene Low   

Safety awareness High 
o An adequate number of Reporting Centers 

for some diseases (e.g AIDS, Influenza, 
Hepatitis etc) are running in Greece. 

o Our National Organization of Medicines 
(EOF) runs continually a program of 
Pharmacovigilance  

 

o Greece participates in a European program with 
the title “Satellites for Epidemiology and health 
early warning’’ (ESA AO/1-4914/05/F/IZ, 
Duration: 01/07/2006-31/12/2007)    

The SAFE project, co-funded by the European Space 
Agency (ESA), will develop and demonstrate the 
added value of satellite communication services, 
including low and high bandwidth access to Internet, 
co-operative working and geolocalisation for all 
phases of biological crisis including prevention, early 
warning, and crisis management. SAFE aims to 
establish a roadmap for ESA to determine how 
satellite services, by enabling or restoring access to 
information can be integrated in European 
healthcare systems and civil protection authorities. 
The SAFE project is part of the ESA telemedicine via 
satellite transition phase set up to pave the way for 
the creation of a European user-driven telemedicine 
via satellite programme. ESA together with the 
World Health Organization (WHO) is joining forces 
for reaching this goal. ESA through SAFE and with 
the assistance of WHO will specify, develop, and 
demonstrate a European outbreak early warning 
system that will become a key tool for the national 
and European bodies in charge of epidemiological 
surveillance and especially the European Center for 
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Disease Control (ECDC). SAFE aims towards a better 
assessment of the epidemiological risk based on 
real-time objective data, which is a strategic 
objective not only for public health policy but also 
for the eHealth industry. An end-to-end case of early 
warning at the onset of an epidemic will be 
demonstrated at the Heraklion prefecture, in the 
island of Crete, Greece. The scenario based on 
epidemiological monitoring after an earthquake, 
namely the onset of typhoid fever, will validate the 
SAFE approach within the user community and if 
successful it could become part of regular 
earthquake readiness exercises. Furthermore, other 
demonstrations will be envisaged an implemented, 
namely related to avian flu and biological and 
radiological threats. These itinerant and on-demand 
demonstrations will be implemented all over Europe 
upon user-request, promoting the added value of 
SAFE and allowing potential end-users and 
stakeholders to assess the demonstration according 
to relevant criteria such us availability, 
interoperability, security. (source: www.ics.forth.gr) 
 

Environmental determinants and settings 

Air pollution  High 
o Law 3010/2002 concerning emissions by 

industries, in compliance with the Council 
Directive 97/11 and 96/61  

o Common Ministerial Decision 
37411/1829/E 103 defining the relevant 
bodies, measures and procedures for the 
implementation of the Council Directive 
2037/2000 concerning the substances 
which destroy the layer of ozone. 

o Ministerial Decision 21475/4707 
(published in 1998) concerning measures 
for containment of CO2 

 

o The Ministry of Environment, Physical 
Planning and Public Works (www.minenv.gr) has 
undertaken a number of actions to facilitate the 
efficient and wider possible involvement of 
Greek schools in the Programme GLOBE (Global 
Learning and Observations to Benefit the 
Environment), which aims to establish a 
transnational network of schools in order to 
exchange information about air pollution via 
internet. It was supposed that in the 
participating schools would operate 
measurement stations for estimating air 
pollution. The module of GLOBE programme for 
Greece, is called ALEXANDROS 
 It should be also mentioned that a Steering 
Committee consisting of representatives from 
the Ministry of Environment, the Ministry of 
Education and the University of Athens has been 
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established to monitor the progress of 
ALEXANDROS. 
The three year implementation phase of 
ALEXANDROS approved on 10 June 1996. The 
University of Athens awarded to operate, 
monitor and support this phase.  

o The last 5-6 years citizens are encouraged to 
use Natural Gas for heating homes. For this 
purpose, Gas Supply Companies organize 
campaigns in order to familiarize residents with 
the usage and benefits of natural gas.  
Moreover, they provide the citizens with some 
economic initiatives (e.g discounts on 
connections fees)  

o In Greece, all vehicles are obliged to have 
an Exhaust Control Card which is updated at 
least every year.  

o Also, the Ministry has developed the Greek 
Web page for the Integrated Pollution Prevention 
and Control (IPPC). The introduction of the IPPC 
Directive in the European Union aims at the 
improvement and upgrading of the 
environmental protection. Prevention measures 
are specified, or where that is not practicable, 
measures that reduce emissions to air, land and 
water from the industrial activities are proposed. 
In this manner, a high level of integrated 
environmental protection can be archived. 

o Moreover, every day a Report of Emissions 
(O3, NO2, SO2, CO, PM-10, and snuff) is  
published on the site of the Ministry  

o Useful information about air pollution and 
the measures for air protection is published on 
the site of the Ministry. Moreover, some non-
governmental and non profitable organizations 
are organizing intelligent campaigns and actions 
in order to familiarize residents with the problem 
of air pollution and air protection measures. 

o Finally, a campaign concerning “The 
European Day without Car” is organized annually 
by the Ministry in order to encourage citizens to 
participate in this action  
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Drinking and 
recreational water 

 High A progressive system of pricing water 
consumption is applied in order to avoid public 
of water over-consumption 

Many campaigns (e.g TV spots, leaflets, events etc) 
for saving water  

Soil contamination 
and waste disposal 

 High o law 2939/01 regarding "Packaging and 
Alternative Management of Packaging and 
other Waste" was enacted. This law makes 
packaging alternative management 
mandatory in our country and conforms 
our legislation with the relative legislation 
of the European Union and in particular 
with the European Directive 94/62. 

o The Ministry for the Environment, Planning 
and Public Works, with its Ministerial 
decision number 106453/20-02-2003 
approves the Collective Alternative 
packaging Management System (CAMS - 
RECYCLING), which is organised by 
HERRCo (Hellenic Recovery Recycling 
Cooperation) and relates to the collection, 
transfer, reuse and recovery of packaging 
waste. 

o Law 3010/2002 «Updating the law 
1650/86 (for environmental protection) in 
compliance with Council Directives 97/11 
and 96/61.  

o Common Ministerial Decision 
29407/3508/2002 in compliance with 
the Council Directive 99/31 
concerning the sanitary land fill of 
waste  

The last decade many sanitary 
landfills have been developed in 
Greece, and most of them have been 
partly funded by the E.U 

o Common Ministerial Decision 
50910/2727/2003 “Measures and terms 
for the management of solid soils. National 
and Regional Planning”  

Hellenic Recovery Recycling Cooperation-HERRCo 
(www.hercco.gr) uses tools for the promotion of its 
programme, such as intelligent advertising 
campaigns, easily understood slogans, hand-outs, 
stickers, etc. 

HERRCo co-organises with the Municipalities 
different events at big commercial points, such as 
the setting up of pavilions, the distribution of leaflets 
and small advertising gifts, with an aim to sensitize 
and educate the citizens in order to adopt and to 
promote recycling programmes that will upgrade 
their lives. 

One of the most progressive ways of promoting the 
CAMS - RECYCLING is the distribution - to the 
citizens of the region, where the recycling 
programme is implemented - of a special reusable 
bag of 35 litres accompanied by the appropriate 
informative material. The packaging that is part of 
the programme is: aluminium tins (beer, 
refreshments), glass bottles, plastic bottles (water, 
refreshments, detergents, foodstuffs), metal cans 
(milk or foodstuffs), the cardboards and the paper 
cartons of liquid products (juices and milk) and 
finally, the printed paper from newspapers, 
magazines and books. 

The citizens participating in the programme must 
store in this bag all the above mentioned packaging 
empty and clean. Then, they must empty the 
content in the blue recycling bins that have been 
placed in various selected points and keep the bag 
for the next use. 

Another company (non profitable too) specialized in 
the area of battery recycling was established in 



 853

o Presidential Degree 117/2004 Measures, 
terms and program for the alternative 
management of Waste Electrical and 
Electronic Equipment (WEEE) in 
compliance with the provisions of the 
Council Directive 2002/95 “on the 
restriction of the use of certain hazardous 
substances in electrical and electronic 
equipment” and Council Directive 2002/96 
“on waste electrical and electronic 
equipment” of 27 January 2003. 

 
o  The producers of Electric and Electronic 
Equipment-EEE are obliged to organise either 
an Individual System or to join a Collective 
System of Management of WEEE that concern 
their activity, at application of article of 17, 
Law 2939/2001 and in accordance with the 
special terms that are provided for, in the 
Presidential Decree 117/2004.  
 

2005, called AFIS (www.afis.gr). Many recycling bins 
have been placed in Municipalities, Schools, 
Industries, Super Markets, Hotels, Hospitals, etc. A 
dynamic advertising campaign (TV spots, leaflets, 
events) is running in order to encourage citizens to 
participate to the recycling program of batteries 

Selected chemical 
contaminants 

 High o Common Ministerial Decision  8668/2007 
“Acceptance of the National Plan for the 
Management of Hazardous Waste”,  
o Ministerial Decision 13588/725/2006 
“Measures, terms and limitations for the 
management of hazardous waste in 
compliance with Council Directive 91/689 “for 
the hazardous waste” of 12th December 1991”.  
o Presidential Degree 116/2004 “Measures, 
terms and program for the alternative 
management of vehicles at the end of life in 
compliance with the Council Directive 2000/53 
“for vehicles at the end of life (ELV)” of 18th 
September 2000” 
Alternative Management Vehicles Hellas - 
AMVH is an approved and licensed collective 
system (resolution number 105136/GG 
907B/17-06-04) for the alternative 
management of ELV's, in Greece. AMVH is a 
non-profitable organization established in 
January 2004 by the 33 official importers of 
vehicles, according to law 2939/01 about 
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recycling. 
o Especially for the management of 
Hospital Waste it has been approved the 
Common Ministerial Decision 
37591/2031/2003. 
In compliance with the above Decision, 
hospitals have to be obtained with the 
appropriate equipment for the management of 
their waste. Moreover, they have to organise 
courses in order to educate their personnel in 
handling hazardous medical waste. Also, 
hospitals are obliged to use different waste 
bins, for each kind of biologic waste, marked 
with defined colours   
 
It is remarkable, that the last few years, more 
and more hospital managers are trying to 
implement the Environment Management 
System ISO 14000 / ISO 14001.          

Use of pesticides  high   

Food safety  high o Law 2741/1999 concerning the 
establishment and the operation of the 
Hellenic Food Authority (EFET) 

o Common Ministerial Decision 487 
(published in 2000) concerning the 
hygiene of foods in compliance with the EU 
Directive 93/43. According this regulation 
all food industries are obliged to be 
certified with HACCP 

o Common Ministerial Decision 588 
(published in 2000) concerning the 
establishment of a Scientific Committee for 
monitoring and controlling the circulation 
of foods which contain genetic modified 
organisms. 

o Ministerial Decisions 34258 and 100 
(published in 2002) concerning the 
determination of additional measures for 
food control in compliance with the E.U 
Regulation 93/99. 

o Common Ministerial Decision 
245090/11.1.2006 for determining 

In Greece, the main authority for food safety is the 
Hellenic Food Authority (www.efet.gr). The principal 
aim of EFET is to take all reasonable steps to ensure 
that food produced, distributed or marketed in 
Greece meets the highest standards of food safety 
and hygiene reasonably available and to ensure that 
food complies with legal requirements, or where 
appropriate with recognised codes of good practice.  

EFET has national responsibility for co-ordinating the 
enforcement of food safety legislation in Greece. 
This is achieved by applying an integrated and 
coherent official food control system after primary 
production, enforced by the local authorities and 
supervised by EFET's regional directorates, so as to 
amplify its efficiency and to ensure its consistency. 
At the same time, EFET takes all the necessary steps 
to protect consumers' from misleading practices and 
food fraud.  

EFET is also established as the national contact point 
of the European Union for the management of the 
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additional measures for the 
implementation of the Council Directive 
2092/91 concerning the biological 
production of agricultural products. 

 

Rapid Alert System of Food (RASFF) and for Codex 
Alimentarius. 
 
Also, on the EFET site there are lists of approved 
food establishments such as: 

Approved meat and meat products 
establishments 
 
Approved milk and dairy products 
establishments 
 
Approved fishery products establishments 
 
Approved egg products establishments 

 

Finally, the General Consumer Secretary 
(www.efpolis.gr) is organizing plenty of campaigns 
in order to provide information to citizens on food 
safety matters and to encourage the public to 
accuse any case of low and improper quality food, 
either to EFET or to Consumer Secretary 
 

Physical stressors  intermediate   

Human settlements  intermediate   

Transportation 
including road safety  

 high Law 3542/2007 Code about road safety 
 

o Law 3542/2007 (in comparison with the previous 
code 2696/1999) makes stricter the regulations 
about the use of helmets and seat belts, by 
expanding their obligatory use to the passengers 
of the vehicles. Moreover the recent law doubles 
or even triples the pecuniary offences and the 
point system penalties for the violation of the 
regulations. 

o TV spots are used by the Ministry of 
Transportation in order to improve the citizen’s 
compliance with the above mentioned 
regulations 

 
Extreme weather 
events and health  

 high o The direction 1299/2003 of the Ministry of 
Interior approved the General Plan for 
Citizen’s Protection with the code name 

The General Secretariat for Citizen’s Protection 
provides print outs with instructions concerning 
protection against the natural hazards. The 
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“Xenokratis”, which among others determines 
the means and the acting plan to encounter 
with the consequences of extreme weather 
conditions (floods, thunderstorms, snowfall, 
frost, heat, etc.) 
 

same instructions are available through the 
website of the authority 
(www.civilprotection.gr). Online there are also 
available instructional games for children, which 
provide useful instructions concerning the 
prevention of the consequences of the extreme 
weather conditions. 

 
Socio-economic determinants  

Poverty  high o Recently (15/1/2008) the Greek 
Parliament approved a fund by the Ministry 
of National Economy and Economics 
concerning the establishment of a National 
Fund of Social Solidarity. The aim of the 
under approval regulation is to enhance 
the income of natural entities and 
households in Greece, which their annual 
income is below the national per year 
estimated limits of poverty. 

o Law 2434/1996 established the Benefit of 
Social Solidarity for Pensioners (EKAS); 
law 2556/1997 enlarged the group of the 
eligible pensioners, while law 2676/1999 
increased the amount of the benefit by 
50% and readjusted the financial criteria 
for its dispensation. Nowadays the Benefit 
of Social Solidarity for Pensioners is 
dispensed to 360.000 eligible pensioners. 

o The Greek State provides free medical and 
pharmaceutical care to uninsured citizens 
with low income in the public hospitals and 
other health institutions of the National 
Health System.  

 

 

Gender issues  high o Law 1329/1983: Modernization of the 
Domestic Law and adjustment to the 
principle of gender equality. 

o Law 1414/1984: Gender equality in the 
labour market and labour relations, 
according to the directions 75/117 and 
76/207 of the EU. 

o Law 2839/2000: Balanced participation of 

The General Secretariat for Gender Equality 
developed TV spots and informational leaflets on 
issues concerning domestic violence and human 
trafficking. Additional informational sources on 
gender issues are available through the website of 
the authority (www.isotita.gr). The General 
Secretariat also plans to operate a call center for the 
information of the citizens. Counseling Centers in 
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men and women in decision-making 
centers. 

o Law 3488/2006: Enforcement for the 
equal treatment of men and women, 
concerning their access to employment, to 
vocational training and elevation and to 
the working conditions. 

o Law 3500/2006: Encounter of the 
domestic violence and other regulations. 

the capital provide psychosocial support and legal 
advices to abused women and a hostel is available 
for their lodging.  

 

Work-related health 
issues 

 high o Law 1568/1985 “Health and Safety of 
employees” 

o Presidential Degree 105/1995 “Minimum 
standards for safety or/and health signals 
at work  in compliance with the Council 
Directive: 92/58 

o Presidential Degree 16/1996 “Minimum 
standards for safety and health at work in 
compliance with the Council Directive 
89/654’’.  

o Presidential Degrees 88/1999, 76/2005 
‘Minimum standards for organizing 
working time  in compliance with the 
Council Directives 93/104, 2000/34’’ 

o Presidential Degrees 17/1996, 159/1999 
“Measures for improving safety and health 
of employees at work  in compliance with 
the Council Directives: 89/391 and 91/383  

o Presidential Degrees 396/ 1994, 89/1999, 
155/2004 Concerning directions for using 
self protection means at work by the 
employees in compliance with the Council 
Directives: 89/656, 89/655, 89/655 
respectively. 

o Law 3227/2004 Concerning the duties of 
Occupational Physician and the Re-
organization of the General Direction of 
Conditions and Health at Work (of the 
Ministry of Employment and Social 
Protection)  

o The Greek Ministry of Employment and Social 
Protection is an active member of the European 
Agency for Safety and Health at Work. So, 
every year the Ministry participates in the 
European Campaign for Safety and Health at 
Work. It organizes actions in order to 
communicate information in a variety of ways 
(leaflets, internet, radio, TV, conferences etc) to 
reach workers and workplaces. Also, the 
Ministry participates in the European Week for 
Safety and Health at Work, which focuses on 
different themes, every year. 

 

o Especially concerning work-related issues in 
hospitals in 1998 was founded the Hellenic 
Network of Health Promoting Hospitals (HNHPH-
www.neahygeia.gr/foreas.php?IssueID=8&lang
=en). It enumerates 23 member-hospitals (18 
from the major Athens area, 4 from the rest of 
the country) and is member of the European 
Network of Smoke Free Hospitals. It aims to: 

− Health promotion and education of 
hospitals employees 

− Improvement of the hospital’s physical 
and organizational environment 

− Diffusion of evidence based best 
practices and policies 

− Cooperation and networking with local 
community 

− Health promotion and education of 
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hospitalised patients 
 

Deprivation factors  high   
The Greek Ministry of Employment and Social 
Security (www.ypakp.gr) participates actively in the 
EQUAL program, which is funded partly by the 
European Union and by the European Social Fund. 

The program has been designed to support a 
horizontal approach of policies and services to which 
multiple categories of groups-excluded or threatened 
with exclusion from the labor market-will have 
access, and to tackle the piecemeal and 
uncoordinated nature of the policies currently being 
implemented 

It has been constructed on the basis of nine 
thematic fields-measures. Eight of these are based 
on the four pillars of the European Employment 
Strategy, while the ninth covers the needs of asylum 
–seekers. 

Objectives of the Program: 

o Improving employability by: 

1. facilitating access and return to the labor market 
for groups suffering discrimination 

2. combating racism and xenophobia in relation to 
the labor market 

o Developing entrepreneurship by: 

3. improving access to the process of setting up a 
business 

4. strengthening the social economy 

o Encouraging adaptability of businesses and 
employees by: 

5. promoting lifelong learning and inclusive work 
practices 

6. supporting the adaptability of firms and 
employees 

o Strengthening the equal opportunities policies 
for men and women by: 
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7. reconciling the demands of family and 
professional life 

8. supporting job desegregation 

9. Supporting the social and vocational integration 
of asylum-seekers 

Others: Voluntarism 
actions 

 High  The Ministry of Health and Social Solidarity is 
now preparing the regulations for the 
establishment and the function of the 
“Community of Volunteers” 

In May 2007 the Ministry of Health and Social 
Solidarity announced the foundation of the National 
Organization “Community of Volunteers”. Aim of the 
national organization is to provide counseling 
services for the Non-Governmental Organizations 
and to interconnect the acts of social voluntarism. 
It’s also responsible to highlight the voluntary acts 
in order to stimulate the public opinion and to 
recruit new volunteers. “Community of Volunteers” 
adjusts the rules and the procedures for the 
certification of the Non-Governmental Organizations 
in health and social solidarity and develops 
educational programs for the members of the non-
governmental organizations and their volunteers. 
 

Psychosocial health 
determinants 

 high  In 1999 a major Psychiatric Reformation took 
place in Greece with the law N. 2716/99 and 
the national program entitled “Psychargos”, 
which was planned both for the psychosocial 
rehabilitation of the mental ill (1st phase 2000-
2001) and the development of social-civic 
psychiatric and psychotherapeutic services 
(2nd phase 2002-2006) 
 
In addition the Psychiatric reformation allowed 
non-Governmental and Voluntary 
Organisations to develop private non-
commercial structures for mental health care 
and emergency phone numbers for immediate 
psychological support (under the supervision 
of “Psychargos” program). Recently the 
majority of the Greek Universities developed 
counseling centers for their students that they 
support for studies and student life (e.g. test-
anxiety, academic difficulties, adjustment to 
student life), relationship problems (e.g. 
friends, fellow students, family, companion) 

Concerning the mental health of the general 
population, “Psychargos” established various types 
of psychosocial interventions such as: 
 
Institutes for Mental Health and Psychosocial 
Support for adults and children 
 
Municipal bureaus of social supportive services: 
They support and treat members of social groups 
vulnerable to psychoemotional conflicts, such as 
single-parent families, abused women, refugees etc 
 
Mobile Units for Mental Health: prevention, diagnosis 
and treatment of mental and affective disorders for 
infant and adult residents of inaccessible areas of 
the country. 
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and other personal problems and anxiety 
manifestations (e.g. under-achievement, lack 
of interest, bodily manifestations of 
psychological origin, isolation problems). 

Personal determinants 

Obesity High Food industry is obliged to mention the 
ingredients of packed food. Also, some 
regulations are applied for determining the 
accepted limits of some food ingredients (e.g 
salt, fat, etc) 
 

The Ministry of Health and Social Solidarity 
(www.mohaw.gr) runs a dynamic campaign program 
in order to familiarize citizens with the obesity 
problem and to reduce the prevalence of obesity.  
Also, the Hellenic Medical Association for Obesity 
(www.eiep.gr) has a dynamic site providing citizens 
with information about obesity. It is a non-
governmental scientific association, operating on a 
non-profit basis in Athens, Greece. According to its 
mission statement, its aim is to promote "the 
scientific research and study of obesity and the 
metabolic diseases in Greece" as well as "the 
scientific research in the field of healthy nutrition of 
the contemporary individual". 
Finally, the Association Against Nutrition Disorders 
(email: anasa2007@mail.gr) is a non-governmental 
association. Its aim is to familiarize citizens with 
nutrition disorders (through special events and 
campaign programs) and to support people with 
such problems.   

Genomics and public 
health 

Low    

Hypertension Intermediate  A campaign program is running from the Greek 
Ministry of Health in order to familiarise public with 
hypertension and the measures for the prevention 
and control of hypertension   

 
 
 

NATIONAL HEALTH STRATEGIES AND REPORTS (GREECE) 
 
o The Law 3370 on 11th   July 2005, concerning the organization and function of Public Health Services in Greece 
(www.mohaw.gr/gr/theministry/nomothesia/dhmosia_ygeia) has set up a new frame for public health policy in Greece. According  to the Law, a General 
Secretary and a General Direction of Public Health, have been established in the Ministry of Health and Social Solidarity. They are responsible for the 
implementation of public health measures, in the frame of the National Plan for Public Health, for the audit of public health services and for the supervision 
of the implementation of public health politics, mentioned by the European Union and the WHO. 
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o The Ministry of Health and Social Solidarity runs nowadays a major prevention campaign with the title: “Prevention Now, Problem Never” In the frame 
of this program there are actions for: Hypertension, Obesity, Cholesterol, Cancer, AIDS, Diabetes mellitus, Sun radiation. 
  
As regards reports, we mention diseases specialised reports issued by the Hellenic Center for Infectious Diseases Control (www.keel.org.gr/en) 

 
COUNTRY: FRANCE 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determin
ants 

Level of 
Priority 
for Public 
Health 
Interventi
ons  

Main regulations adopted  Main programmes on citizen empowerment  

Smoking 
and 
tobacco 
snuff use 

 high  Law 31/7/2003 aiming to limit the tobacco consumption by young people 
Decree 15/1/2006 banning smoking in public place 
Increasing price of cigarettes 
Adoption of WHO framework convention on tobacco control 
 

Many prevention campaign of Inpes  (French  
Institute For Health Prevention and Training) 
 

Alcohol 
consumpti
on 

 high    Many prevention campaign of Inpes (French  
Institute For Health Prevention and Training) 

Food 
choices 
and 
nutrition 

 high   National health nutrition programs 2001-2005 
et 2006-2010 
http://www.sante.gouv.fr/htm/pointsur/nutritio
n/1nbis.htm 
http://www.sante.gouv.fr/htm/actu/pnns_0609
06/plan.pdf 
 
 

Physical 
activity 

 intermedia
te 

  Specific objective of the national health nutrition 
programs 

Drugs and 
substance 
abuse 

 high 2006: Setting up of new medical and social places for reducing risks for drugs 
users 
2007: inside prevention of crime law  
articles  concerning cure obligation and awareness training for drugs users 

 Permanent campaign of French  Institute For 
Health Prevention and Training 
Special campaign about cannabis 
and  traffic security 

Sexual 
behaviour 

 High for 
HIV and 
abortion 

 Special target of public health law about effective access at contraception and 
abortion  

2007 campaign on contraception  
2005- 2008 : plan against AIDS and sexual 
communicable diseases: prevention part 
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Personal 
hygiene 

low  Campaign for oral hygiene in particular for 
children : free visits at dentists  

Safety 
awareness 

Intermedia
te   

 Common campaign of French  Institute For 
Health Prevention and Training 
( home and leisure accidents in particular for 
falls in elderly) 
 

Environmental determinants and settings 

Air 
pollution 

 high  “environment Grenelle” 24-25-26 October 2007: 
http://www.legrenelle-environnement.fr/grenelle-
environnement/spip.php?rubrique5 
Adoption of  the Charter of environment (constitutional text) 29 April 2005 
http://www.ecologie.gouv.fr/Le-texte-de-la-Charte-de-l.html 
 

national plan on health and environment 2003-
2008 
http://www.sante.gouv.fr/htm/dossiers/pnse/re
sume_en.pdf 
 

Drinking 
and 
recreationa
l water 

 high Articles about drinking water  in 2004 public health law 
Law 2006.1772 about water and aquatic environment: 
http://www.ecologie.gouv.fr/ecologie/IMG/pdf/loi_eau_milieux_aquatiques_3012
06.pdf 
 

 national plan on health and environment 2003-
2008 
http://www.sante.gouv.fr/htm/dossiers/pnse/re
sume_en.pdf 
 

Soil 
contaminat
ion and 
waste 
disposal 

 high    national plan on health and environment 2003-
2008 
http://www.sante.gouv.fr/htm/dossiers/pnse/re
sume_en.pdf 
 

Selected 
chemical 
contamina
nts 

 high  REACH in force since 1st June 2007  national plan on health and environment 2003-
2008 
http://www.sante.gouv.fr/htm/dossiers/pnse/re
sume_en.pdf 

Use of 
pesticides 

 high  “environment Grenelle” 24-25-26 October 2007: 
http://www.legrenelle-environnement.fr/grenelle-
environnement/spip.php?rubrique5 
 

 Plan for decreasing use of pesticides: 
http://agriculture.gouv.fr/sections/presse/comm
uniques/michel-barnier-installe/ 
 

Food 
safety 

 high    Permanent activity of the French food Safety 
Agency 
national plan on health and environment 2003-
2008 
http://www.sante.gouv.fr/htm/dossiers/pnse/re
sume_en.pdf: 
objective of cutting the frequency  of “ 
legionaires” disease by 50% by 2008 
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Physical 
stressors 

 intermedia
te 

 Noise: Decree 2004/1051 of 28/09/2004 for transposition of UE directive 
26/03/02 about air traffic: 
http://www.legifrance.gouv.fr/affichTexte.do?oldURL=true&cidTexte=JORFTEXT0
00000443732&dateTexte= 
  

 Noise: special objective of public health law 
Radon: objective of national plan on health and 
environment 2003-2008 

Human 
settlement
s 

 intermedia
te 

   See air pollution and  physical stressors . We 
can add here the fight against lead in blood in 
children 

Transporta
tion 
including 
road safety  

 high  Jun-July 2003: setting up automatics means for control of speed  Important national campaigns on this topic 

Extreme 
weather 
events and 
health  

 high  Decree 2005-768 concerning elderly houses 
http://admi.net/jo/20050709/SANA0522348D.html 
 

 Heatwave Plan 2007: 
http://www.sante.gouv.fr/canicule/doc/pnc_200
7_vf.pdf 
 

Poverty  high Insurance public law  13 august 2004 : institution of a money assistance to get a 
supplementary insurance : 
http://www.legifrance.gouv.fr/affichTexte.do?oldURL=true&cidTexte=JORFTEXT0
00000625158&dateTexte= 
 

 Regional programmes for care access: 
http://www.sante.gouv.fr/htm/pointsur/praps/s
ommaire.htm 
  

Gender 
issues 

 intermedia
te 

  Specialised programmes of French  Institute For 
Health Prevention and Training 
 

Work-
related 
health 
issues 

 high  Decree 2004/760 28 July 2004 reform of work medicine 
http://www.legifrance.gouv.fr/affichTexte.do?oldURL=true&cidTexte=JORFTEXT0
00000419260&dateTexte= 
 

 Part of the national plan on health and 
environment 2003-2008: reduce occupational 
exposure to CMRs 
Special work-related health plan  February 
2005: 
http://www.travail.gouv.fr/IMG/pdf/20050217_
dp_plan-sante-travail_dossier-presse.pdf 
 

Deprivatio
n factors 

 high   
 See poverty also: special attention 
in national health nutrition program 

2006-2010 
Psychosoci
al health 
determinan
ts 

 high    Plan psychiatry and mental health  
http://www.sante.gouv.fr/htm/actu/pnns_0609
06/plan.pdf 
 

Personal determinants 
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Obesity  high  Law about public health policy 
Article 30 banning  food and drink distributors in schools 

 national health nutrition programs 
http://www.sante.gouv.fr/htm/pointsur/nutritio
n/1nbis.htm 
http://www.sante.gouv.fr/htm/actu/pnns_0609
06/plan.pdf 
 
 

Genomics 
and public 
health 

   Law 2004-800 6 August 2004 concerning the bioethics  
http://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000441469
&dateTexte= 
 

  

Hypertensi
on 

 high    During each consultation the GP examines the 
blood pressure 
Decreasing the intake of salt is a objective  of 
the public health law 

 
 
 
NATIONAL HEALTH STRATEGIES AND REPORTS (FRANCE) 
 
The public health law on 9th august 2004 
(http://www.legifrance.gouv.fr/affichTexte.do?idSectionTA=JORFSCTA000000895120&cidTexte=JORFTEXT000000787078&dateTexte=29990101) 
has set up a new frame for public health politics in France. It stipulates that each five years the nation sets its objectives in the field of the public health with 
the main plans and actions to achieve them. The objectives and programs are defined by state and are implemented at regional level. 
The law has set up new advisories councils  independent from the government for preparing and assessing the public health goals: the Health National 
Conference and the High Council of Public Health. The High Council setq up a report about health needs and suggests  new targets. On this basis the 
government introduces a new bill. 
The High Council is in particular in charge of assessment of achievement of the objectives 
The 2004 law has set up 100 objectives in the various fields of public health: determinants, main diseases, work related health, age and gender health 
issues…each objective is a quantitative one. So indicators have been drawn up to follow  them: 
http://www.sante.gouv.fr/htm/dossiers/losp/rapport_indicateurs_drees.doc 
and yearly reports are issued on this basis : 
http://www.sante.gouv.fr/drees/santepop2006/santepop2006.htm 
http://www.sante.gouv.fr/drees/santepop2007/santepop2007.htm 
 
These documents provide a sheet with data for each objective and a  summary about the main health issues on the basis of general and synthetic 
indicators. 
 
The High Council of Public health was installed in March 2007. So it’s beginning the assessment of the objectives of the 2004 law and on this basis it will set 
up the report about health needs with proposal of new objectives/ 
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The 2004 public health law includes strategic programs: cancer, health and environment, rare diseases, quality of life of patients with chronic diseases, 
health and violence (this plan isn’t yet in place). A set of other plans  are running: health and nutrition  (2001-2005  and a second one is starting) 
cardiovascular diseases, asthma, diabetes, health of youth, aids…see: http://www.sante.gouv.fr/cdrom_lpsp/pdf/661_672.pdf 
 
As regards reports, we can also mention diseases specialised reports issued by the French Institute for public Health Surveillance and at regional level 
theses ones issued by the regional health observatories. 
 

 
COUNTRY: ITALY 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen 
empowerment  

Health-related 
behaviours 

      

Smoking and 
tobacco snuff use 

 High Law 3/2003 Art. 51 (implemented in January 
2005): smoking ban in all public places. 

Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister 
on 04.05.2007 
(www.ministerosalute.it/stiliVita/stiliVita.jsp) 

Alcohol consumption  High  Law 30.03.2001 n. 125 (Framework law on 
alcohol and alcohol related problems) 
Agreement between State and Regions 
(16.03.2006): work activities at risk in case of 
alcohol consumption. 

Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister 
on 04.05.2007 
(www.ministerosalute.it/stiliVita/stiliVita.jsp) 

Food choices and 
nutrition 

High  National Prevention Plan 2005-2007, promoted 
by an agreement between the central State 
and the regional Governments (Intesa Stato-
Regioni 23.3.2005) 
 
Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister 
on 04.05.2007 
(www.ministerosalute.it/stiliVita/stiliVita.jsp) 

Physical activity High  National Prevention Plan 2005-2007, promoted 
by an agreement between the central State 
and the regional Governments (Intesa Stato-
Regioni 23.3.2005) 
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Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister 
on 04.05.2007 
(www.ministerosalute.it/stiliVita/stiliVita.jsp) 

Drugs and 
substance abuse 

 High  Decree of the President of the Republic n. 
309/1990 and following modifications (1999; 
2006). 

  

Sexual behaviour  High  Main regulation for HIV/AIDS: Law 135/1990.   

Food safety  High  EC Regulation 178/2002   

Gender issues  High Project for Motherhood and Childhood – Decree 
24.04.2000 

  

Obesity   Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister on 
04.05.2007 

  

Hypertension   Law 138/2004 established the Italian Centre for 
Disease Control (CCM) which started the 
“Progetto Cuore” to address the prevention of 
cardiovascular risk. 
National Prevention Plan 2005-2007. 

  

 
 

B) Actions adopted in relation with EU initiatives to improve public health 
 
EU Initiative Level of initiative 

(National or Local) 
Main regulations adopted  Main programmes on citizen 

empowerment  

European public 
health programme 

National Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister on 
04.05.2007 

 

Health information National Programme “Gain Health” (Guadagnare Salute) 
promoted with a decree of the Prime Minister on 
04.05.2007 

 

Pharmaceuticals  National Drugs Agency (Agenzia Italiana del 
Farmaco – AIFA) established in 2003. 

 

International 
pharmaceutical 
harmonisation 

 National Drugs Agency (Agenzia Italiana del 
Farmaco – AIFA) established in 2003. 
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COUNTRY: Latvia 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen empowerment  

Health-related 
behaviours 

   www.sva.gov.lv   

Smoking and tobacco 
snuff use 

 high Law on Restrictions regarding Sale, Advertising 
and Use of Tobacco Products  
 
Adoption of WHO framework convention on 
tobacco control 
 

National Program on Tobacco Control, 2005-
2010 
 
Special target “Reducing harm from alcohol, 
drugs and tobacco” in national Public Health 
Strategy  

Alcohol consumption  intermediate Law On Handling of Alcoholic Beverages 
 

 Programme for Reduction of Alcohol 
Consumption and Restriction of Alcohol 
Addiction for 2005-2008 
 
Special target “Reducing harm from alcohol, 
drugs and tobacco” in national Public Health 
Strategy 

Physical activity low  Sports Law 
 

 Framework of Sports Policy, 2004 – 2009 
 
 Special target “Healthier Living, incl. Physical 
activity” in national Public Health Strategy 
 

Drugs and substance 
abuse 

intermediate Law On procedures for the Legal Trade of 
Narcotic and Psychotropic Substances and 
Medical Products 

 State Program on drug Control and Drug 
Addiction Restriction 2005-2008 
 
Special target “Reducing harm from alcohol, 
drugs and tobacco” in national Public Health 
Strategy 

Sexual behaviour High for HIV and 
intermediate for other 
things 

 Law on Sexual and Reproductive Health Programme for Limiting the Spread of Human 
Immuno-deficiency Virus (HIV) and AIDS for 
2003-2007 
 
Special target “Reducing communicable 
diseases, incl. HIV/AIDS” in national Public 
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Health Strategy 

Personal hygiene Intermediate for public 
hygiene, low for personal 
hygiene 

Different regulations on requirements of hygiene 
of public institutions, places (as from schools, 
finish with working places) 

 

Safety awareness low   

Environmental 
determinants and 
settings 

   www.vidm.gov.lv  National Environmental Policy Plan, 2004 - 
2008 

Air pollution intermediate Law on Safety of Environment 
 
Regulation on Air Quality  

National Environmental Policy Plan, 2004 – 
2008 
 
Special target “A healthy and safe environment” 
in national Public Health Strategy 

Drinking and 
recreational water 

 high Water Management Law  
 
Different regulations on requirements for 
Drinking and recreational water 

 National Environmental Policy Plan, 2004 - 
2008 
 
Special target “A healthy and safe environment” 
in national Public Health Strategy 
 

Soil contamination 
and waste disposal 

intermediate  Law On Waste Management 
 
Different regulations on this field 

 Special target “A healthy and safe 
environment” in national Public Health Strategy  

Selected chemical 
contaminants 

intermediate Law on Chemical Substances and Chemical 
Products  
 
Different regulations on this field 

National Environmental Policy Plan, 2004 - 2008 

Use of pesticides intermediate  Different regulations on this field National Environmental Policy Plan, 2004 - 2008 

Food safety  high  Law on the Supervision of the Handling of Food  
 
Different regulations  about specific food products 
and restrictions 

Special target “Healthier Living, incl. Healthy 
food” in national Public Health Strategy 
 

Physical stressors low  Different regulations on this field National Environmental Policy Plan, 2004 – 
2008 
  
Special target “A healthy and safe environment” 
in national Public Health Strategy 

Human settlements low    

Transportation 
including road safety  

 high Roads Traffic   Regulations  
 

Road Traffic Safety Program 2007-2013 
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Different regulations on this field  Special target “Reducing health disorders from 
violence and accidents” in national Public Health 
Strategy 

Extreme weather 
events and health  

low      

Poverty intermediate   National Action Plan for Limitation of Poverty 
and Social Exclusion, (2004-2006)  
 
Special targets (“Equity and Solidarity in health” 
and “Healthy adulthood, healthy and active 
ageing”, includes poverty problem) in national 
Public Health Strategy 

Gender issues  intermediate     

Work-related health 
issues 

 high  Labour Protection Law  
www.vdi.gov.lv 
 
Different regulations on this field 

 

Deprivation factors  low   Special targets “Equity and Solidarity in health” 
in national Public Health Strategy 

Psychosocial health 
determinants 

low    Special targets “Improving mental health ” in 
national Public Health Strategy 

Personal 
determinants 

 low     

Obesity  intermediate Law on the Supervision of the Handling of Food  
 
Different regulations  about specific food products 
and restrictions 

Framework „Healthy Diet, 2003.–2013" 
 
Action Programme for Implementation of 
framework „Healthy Diet (2003-2013)”  
 
Special target “Healthier Living, incl. Healthy 
food” in national Public Health Strategy 
 
 

Genomics and public 
health 

 intermediate  Law on research of human genome   

Hypertension  high   Special target “Reducing non-communicable 
diseases, incl. cardiovascular diseases” in 
national Public Health Strategy 

 
WHO CINDI programme activities 
 

Interactions amongst 
determinants 

 intermediate   Public Health Strategy of Latvia (2001.-2010.)  
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Action Programme for Implementation of the 
Public Health Strategy 2004-2010 
 

 
COUNTRY:  Lithuania 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen 
empowerment  

Health-related 
behaviours 

     The preventable nature of these problems, 
their manifestations and their tendency  to rise 
in frequency in the population, justify priority  
in the formulation and development of action 
programmes to stimulate  the adoption of 
healthy lifestyles and reinforce the structural 
and environmental conditions favourable to 
health.  

Smoking and tobacco 
snuff use 

 High Ratification of the Framework Convention on 
Tobacco Control (FCTC) – Decree 25/A of 8th  

November 2005. 
Law 37/17 August 2006 entered into force on 
the first of January 2008. 
Reinforces public health protection from passive 
smoking, reinforces measures against tobacco 
sales to minors of 18 years, creates 
consultations for smoking cessation in the 
National Health Service. 

Information Campaign of the new law. 
TV campaign on prevention of passive 
smoking; 
Training courses for health professionals on 
smoking cessation (last 3 years); 
Co-operation with the mass media on this topic 
– information to the public 
Awareness Days – No tobacco Day (every 
year) and Non Smokers Day celebrations 
(every year) 
Co-operation with NGO and civil society in 
several initiatives. 
 

Alcohol consumption  High     

Food choices and 
nutrition 

 High  Food regulation for schools and orientations for 
health departments 

National Platform against obesity  
Health Determinants Programme 

Physical activity  Intermediate  Low VAT for health clubs  National Platform against obesity  
Health Determinants Programme 

Drugs and substance 
abuse 

 High  National level   
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Sexual behaviour  High National level 
 
During the last year there were considerably 
changes in the legal context so as in what 
concerns sexual health agenda. In February 
2007 was approved in a national referendum the 
decriminalisation of the voluntary interruption of 
pregnancy within the first 10 weeks, by woman’s 
choice and in authorised establishments. The 
vaccine against the human papilloma virus was 
incorporated in national vaccination programme. 
Also, it is a political priority for 2008 to promote 
and assure the access to assisted reproduction 
technologies, namely by providing financial 
support to infertility treatments. 

 
 
 
National Programme of Reproductive Health 
has five main areas of intervention:  planned 
parenthood, preconception and pre-natal care, 
pre-natal diagnosis, voluntary interruption of 
pregnancy and assisted reproduction 
technologies. 
 

Personal hygiene  High  National level  

Safety awareness  High  National level  

Air pollution  High  National level   

Drinking and 
recreational water 

 High National and local level 
 
Drinking water – Decree-Law 306/2007  of 27 
August; 
Recreational water – Directive 2006/7/EC of the 
European Parliament and of the Council of 15 
February 2006concerning the management of 
bathing water quality and repealing Directive 
76/160/EEC – being transpose. 

 - Development of surveillance system of 
swimming-pools and recreational waters; 
- Development of surveillance system of 
drinking water. 
 

Soil contamination 
and waste disposal 

 High  National level 
Decree-Law nb 178/2006  of 5 September; 
Decree-Law nb 85/2005 of 28 April; 
Decree-Law nb 152/2002 of 23 May; 
Portaria nb 174/97 of 10March 
Despacho nb 242/96 of 13 August 

 -PERH – implementation of clinical waste plan 

Selected chemical 
contaminants 

   - Evaluation of biocides 

Use of pesticides  High National level 
 
CE1907/2006 (REACH) 

  

Food safety  High  National level   
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Physical stressors  High  National level   

Transportation 
including road safety  

 High  National level   

Extreme weather 
events and health  

 High  National and level  - Heat waves contingency plan 

Poverty  High  National level   
 

Gender issues  High Health sector start to acknowledge the relevance 
of putting sex and gender issues into health 
agenda. Besides focusing on sex differences and 
specificities, health policies begin to integrate a 
gender sensitive approach, namely in 
highlighting how socially constructed 
asymmetrical conduct patterns shape men and 
women’s health condition. It is a priority to call 
attention to the need to diminish gender 
iniquities in health. 
 

The project “PROSASGE” (Project about Health, 
Sex and Gender) intend to attend jointly to 
epidemiological data and planned courses of 
action in order to assemble gendermainstream 
in Portuguese health policy. Recently, 
Directorate-General of Health published the 
report “Health, Sex and Gender: Facts, 
Representations and Challenges” (December 
2007). 
 
Also, there is an effort to explore more deeply 
the results of National Health Interview Survey 
in a gender perspective (results are now in 
final analyses). 

Work-related health 
issues 

 High  National level   

Deprivation factors       

Others       

Psychosocial health 
determinants 

      

Personal 
determinants 

      

Obesity  High  Revision of the codes of practice for foods 
products mkt to children is panned. Improving 
self-regulation is expected. Mandatory regulation 
is an option is planned is self-regulation doesn’t 
work 

 National Platform against obesity  
 

Genomics and public 
health 

 High  Not yet adopted. Draft programm on rare diseases is presently 
under public discussion. 

Hypertension  High Circular letter on diagnosis, treatment and 
control of AHT (Arterial Hypertension). 

National Programme for the Prevention and 
Control of Cardiovascular Diseases 
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Interactions amongst 
determinants 

 High Approval of the National Programme on 
Integrated Action on Health Determinants 
related with Lifestyles, in 2005. Under this 
Programme several initiatives has been 
undertaking regarding healthy nutrition, tobacco 
and physical activity. 

 Dissemination of several informative materials 
to the public TV campaign. Co-operation with 
the mass-media and TV, Co-operation with 
Civil society and the NGO working in this area. 

 
 
B) Actions adopted in relation with EU initiatives to improve public health 
 
EU Initiative Level of initiative 

(National or Local) 
Main regulations adopted  Main programmes on citizen 

empowerment  

European strategy 
for health 

   

European public 
health programme 

 Ratification of the Framework Convention on 
tobacco law (1st  of January 2008) 

 

Pharmaceuticals National - Decree Law 307/2007 that establishes the 
legal regime for pharmacies (31/08/07); 
- Decree Law 102/2007, that transposes into 
national law Commission Directive 2005/28/EC, 
laying down principles and detailed guidelines 
for good clinical practice as regards 
investigational medicinal products for human 
use, as well as the requirements for 
authorisation of the manufacturing or 
importation of such products (02-04-2007); 
- Decree Law 176/2007: New medicines Act, 
that transposes into national law Directive 
2001/83/EC of the European Parliament and of 
the Council, on the Community code relating to 
medicinal products for human use as well as 
Directives 2002/98/CE, 2004/24/CE and 
2004/27/CE, of the European Parliament and of 
the Council and Commission Directive 
2003/63/CE(30-08-2006); 
- Decree Law 92/2005, that transposes into 
national law Commission Directive 2003/94/EC, 
laying down the principles and guidelines of 
good manufacturing  practice in respect of  

- Portaria142/2007 establishes the conditions 
and requirements for the dispensing of 
medicines for home delivery  and through the 
internet. 
- decree Law 238/2007 allowing for over the 
counter medicines to be sold outside 
pharmacies (16-09-2007); 
- 2 campaigns for the promotion of Generic 
Medicines (2004&2007); 
- Campaign on medicines and driving (2004). 
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medicinal products for human use and 
investigational medicinal products for human use 
(07-06-2005). 

Environment and 
health 

National and local  - Housing and Health Action Plan; 
- Environment and Health Indicators; 
- POPs in Human Milk; 
- Implementation of National Environment and 
Health Action Plan (NEHAP); 
- Health Impacts of ionization and non-
ionization radiation. 
 

 
 
COUNTRY: Romania 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen empowerment  

Health-related 
behaviours 

      

Smoking and tobacco 
snuff use 

 high Ministry of Public Health Decision  1438/11/2006 
to approve the Program for reduction of tobacco 
use and for smoking cease; 
 
Law 433/11/2006, harmonizing law 349/06/2002 
with Directive 2001/37/CE; 
 
Law 332/11/2005, ratifying FCTC of WHO 
(adoption of WHO framework convention on 
tobacco control); 
 
Law 349/06/2002, for prevention and control of 
the side effects of tobacco consumption; 
 
Increasing price of cigarettes 
 

Many prevention campaign 
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Alcohol consumption   Intermediate   Prevention campaigns 

Food choices and 
nutrition 

  Intermediate   National health nutrition objective within the 
Public Health Sub-program   

Physical activity  Intermediate  Law 195/04/2002 Were built sports halls in most of high schools; 
Specific objective of the national health 
nutrition programs 

Drugs and substance 
abuse 

 High Decision 1654/11/2006 for approval of National 
strategy 2006-2010 against human trafficking 
Law 350/07/2006 for socio-professional 
integration of young people 
National HIV/AIDS strategy 

Media campaign 

Sexual behaviour High for HIV, STI and 
abortion 

Special target of public health law about effective 
access at contraception and abortion, for 
prevention of STI, including HIV  

HIV/AIDS and STI prevention campaign; 
Family planning campaign and services 

Personal hygiene Intermediate Law 221 2006/05/31 Avian flu prevention and 
control plan 

Avian flu prevention 
Diarrhoea prevention during floods or other 
severe weather conditions 

Safety awareness Low  Home and leisure accidents (fire, severe 
weather conditions, etc.) 

Air pollution  High Decisions 346-352/03/2007 regarding the list of 
localities within Romania regions, according with 
Decision 96/62/EC on air quality. 

national plans on environmental health  

Drinking and 
recreational water 

 High Law 458/2002 regarding drinking water modified 
and completed by Law 311/2004 (according to 
Drinking Water Directive 98/83) 
GD 459/2002 approve the quality norms for 
bathing waters from natural zones according to 
the directive 76/160/EEC 

national plans on environmental health 

Soil contamination 
and waste disposal 

 High GD 195/2005 regarding the environment 
protection 

Media campaign for children 
http://www.mmediu.ro/ape/flopi_si_apa.pdf  

Selected chemical 
contaminants 

intermediate GD 956/2005 concerning the placement on the 
market of biocide products  according with 
Directive 98/8/EC  of the European Parliament 
and of the Council of 16 February 1998 
concerning the placing of biocide products on the 
market 

National registry of biocide products:  
http://www.ms.ro/abilitari-notificari.php           

Use of pesticides  high Law 89/2006 and decisions on maximum 
admitted levels of residual pesticides in 
vegetables, fruits, plants and animals 

Media campaign for decreasing use of pesticides 

Food safety  high The Romanian legislation in the field of food 
safety is accordingly to the European Directives 

 Media campaigns 
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and regulations.  

Physical stressors  intermediate Decision 1830/11/2007 Noise maps 
Occupational health regulations   

Noise: public health law regarding occupational 
health 

Human settlements  intermediate   See air pollution and physical stressors. We can 
add here the fight against lead in blood in 
children 

Transportation 
including road safety  

 intermediate   Media national campaigns on road safety on 
high traffic 

Extreme weather 
events and health  

 high Decision 1877/12/2005 National plan of action for 
climate changes 

Media campaign 

Socio-economic 
determinants  

      

Poverty  high Government decision 1217/09/2006 for the 
setting-up mechanism for the promotion of social 
inclusion 

Special attention in national health programs 
for students 
  

Gender issues  intermediate  Law 340/07/2006 Gender equality  

Work-related health 
issues 

 high Law 53/07/2003 and 319/07/2006 Occupational 
health and workplace safety 

  
 

Deprivation factors  high Child protection laws  
Special attention in national health 
programs for students  

Others  low     

Psychosocial health 
determinants 

 Low Decision 374/04/2006 on Strategy in the field of 
mental health; 
Secondary prevention of risk factors for mental 
illnesses in children 

   

Obesity  Low Law about public health policy, implementation 
norms for 2007 national health programs 
(prevention of cardiovascular diseases, screening 
for risk factors, including obesity; 

Annual Cross Race organized within the “World 
Heart Day”, with participants of all ages  

Genomics and public 
health 

 Intermediate Law 95/04/2006 for health system reform 
Law 264/06/2004 for functioning of Romanian 
Academy of Medical Sciences 

The structure of bioethics committees is 
established 

Hypertension  Intermediate  Law 95/2006 on Health Reform During each consultation the GP examines the 
blood pressure 
Decreasing the intake of salt is a objective of 
the public health campaign 

Interactions amongst 
determinants 

 low Determinants for cardiovascular diseases  Media campaign 
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COUNTRY: FINLAND 
 
An Amended Act on Measures to Reduce Smoking 
In 2005 the government issued its proposal for an amended Tobacco Act to the Parliament, and in 2006 the Parliament endorsed it. It took 

effect on June 1, 2007. The major purpose of the act is to protect the employees from passive smoking. As of June 1, smoking in 

restaurants, cafeterias, pubs and corresponding premises is allowed only on isolated cabins especially dedicated for smoking only and only 

if smoke does not enter other parts of the restaurants from those premises. Furthermore no other activities beyond smoking are allowed in 

those special places. While the primary purpose of this amendment was to protect the employers from passive smoking during their working 

hours, it protects the customers too and may reduce smoking also more generally due to the restricted possibilities for all to smoke.  

Screening programmes 
As part of the expanded work on evidence based medicine and medical practice, the government issued on 21 December 2006 a Screening Decree 
(1339/2006) which took effect on January 2007. The medical content is based on three-year work of a working group that systematically assessed the 
evidence on the effectiveness of the various screening methodologies and of screening programmes based on them. The act issues equal criteria for all 
screening programmes issued as part of the public health work in Finland. 
 
National screening programmes include screening for breast cancer, cervical cancer and foetal screening programmes, including screening for chromosomal 
and structural abnormalities. It expands breast cancer screening for the age groups of 60 to 69, in addition to the previous, 50-59 age group, and issues 
guidelines on the nature and scope of foetal screening programmes. The screening programmes will be regularly evaluated and to that effect a new expert 
group has been established and will start its work on in the beginning of 2008.   
 
Project to restructure local government and services 
The project to restructure local government and services was launched in 2005 under the auspices of the Ministry of Interior with the aim of creating a 
structure, which would ensure basic welfare services (including social, health and educational services) for all also in the future. In January 2007, there were 
416 municipalities, and of those only 52 had more than 20 000 inhabitants. Nevertheless, the municipalities have far-reaching powers, rights and 
responsibilities. They are, for example responsible for organising health and social services, and they collect taxes, as well as receive state subsidies. As 
regards specialized medical care, they have had the obligation to join one of the 20 hospital districts.  
 
The Framework Act on Restructuring Local Governments and Services came to force in February 2007. It obligates the municipalities or a partnership area 
formed by several municipalities to organize their health services and associated social services with a minimum population base of 20 000. This can be 
done by merging, for which there are incentives, or by reforming municipal partnerships. Most social services are allowed to remain organised by each 
municipality. Vocational basic education should have a minimum population based of 50 000. For specialized medical care (hospitals other than those at 
health centres) Finland will be divided into joint municipal boards, which ensure the provision of such services, which means no major change to the current 
system. The state subsidies will continue to be paid to the municipalities regardless of the structure providing services.   
 
The municipalities were to submit their implementation plans by August 31, 2007. So far 46 municipalities had made decisions on municipal merges, 
reducing the total number of municipalities by 32. An additional 90 municipalities were still in the process of considering mergers. Almost 300 municipalities 
are planning to organize their primary health care by a partnership model. Many municipalities tend to minimize the changes to their current structures. 
There seems to be some risk for a separation of social and health services from each other as a result of the different population bases according to which 
these services are organised.  
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More specific regulations on health services will be given in a renewed legislation on social and health services, which will combine the 

currents acts on public health and specialized health care, and which is currently being prepared.  The government is to submit a report on 

the project to the Parliament in 2009.   

Policy programme on health promotion 
When the new government took force in April 2007, in its government programme it declared that it would establish a policy programme on health 
promotion. The programme will have a special focus on strengthening the structures and management of and resources for health promotion. It will 
strengthen the preventive services, and the capacities for intersectoral health promotion. The programme will emphasize health promoting life styles and 
environments. As part of the life styles it will especially seek to prevent major public health diseases by reducing obesity as well as the use of alcohol, illicit 
drugs and smoking. As part of healthy environment healthy working and living conditions will be promoted. The role of NGOs in health promotion, in 
particular in involvement and empowerment will be strengthened. The programme will also seek to improve the methods of monitoring and evaluating 
health promotion, as well as application of them in practice. The programme has been set for the four-year period of the government, and will be finalized 
by the end of the year 2007. It has programme director and an assistant, as well as a somewhat modest budget of its own. The major part of the 
programme will, however, be executed through the existing structures.   
 
As part of the policy programme there will be an action plan on reducing health inequities, preparation of which started already some years ago. Its main 
lines of action will be: 1) strengthening of health in all policies approach with emphases on health inequities as an intrinsic part of it, 2) strengthening of 
municipal work on the reduction of health inequities, 3) review of policies on alcohol and tobacco, with emphases on measures that would alleviate the 
problems in the lower socioeconomic groups, such measures related to price and accessibility, 4) increasing the equity in service provision, 5) prevention of 
marginalisation of children and adolescents, especially as regards early interventions for families with parental mental or abuse problems, 5) occupational 
health promotion, especially in blue colour jobs and 7) improving systems for monitoring 
National development programme on health and social services 
A national development programme on health and social services is prepared for the government period. It is based on the law on planning and state 
subsidies for social and health care [oikea käännös: laki sosiaali- ja terveydenhuollon suunnittelusta ja valtionosuuksista?], which was amended in 2006 so 
as to improve the national steering mechanisms for social and health care. The development programme forms a plan of action for social and health care 
putting together the government programme, the budget, and the services. The above-mentioned restructuring of local government and services as well as 
the government programme for health promotion will find their implementation largely through this national programme. It is prepared in a participatory 
manner with regional hearings and stakeholder discussions. The regional five regional hearings have been completed (as of 30 October 2007), and the final 
programme will be decided by the end of year 2007.  
 
The implementation mechanisms includes a national advisory board, and three bodies under it: one including the institutions under the auspices of the 
Ministry of Social Affairs and Health, one for the local governance bodies and one for the civil society. Regional management groups are an important part of 
the implementation. The aims of the programme have been defined as reduction of marginalisation [syrjäytyminen], improvement of health and social 
wellbeing with reducing inequities, and improvement of quality, effectiveness and accessibility of services with reduced regional inequities.  
 
The primary health care services are being reorganized, not only because of the programme for restructuring local government and services, but there are 
several existing problems. A strategy for strengthening the primary health care is under development so as to ensure the accessibility of good quality 
primary health care services, with professional personnel under good management, as well as with an improved care chain between the various levels of 
health care as well as with the social services.    

 
COUNTRY: SWEDEN 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants  
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Government policy is divided into 47 policy areas, 31 of which (66%), according to the Swedish Public Health Bill, are important for the development of 
public health. Half of these policy areas, 16 of them, are more important than the others insofar as they constitute the remits of central government 
agencies represented on the national steering committee for public health issues.  These policy areas concern public health and health and medical care that 
are linked to objective domains 6-11 as well as economic security, labour market, integration, working life, housing, consumer affairs, education, culture, 
social services, youth issues, disability issues, elderly care, the judicial system and the environment, all of which are linked to objective domains 1-5. 
 
Most of these 16 policy areas are also linked to county councils and municipalities. The main responsibility of the county councils is healthcare, whilst the 
municipalities' areas of expertise are public health (tobacco and alcohol), economic security, integration, housing, consumer issues, education culture, social 
services, child and adolescent issues, disability issues, elderly care, food and the environment. 
 
Information is given below about selected determinants concerning the following: monitoring indicators, link to objective domain and relevant policy areas in 
which interventions are planned. Various laws and action plans are linked to the policy areas but these are not presented here. All determinants with 
monitoring indicators have a high priority. 
 
Health-related behaviours 
 
Determinants 

 
Indicators Domain of objective and policy areas 

Tobacco use Self-reported tobacco use  
 
Self-reported exposure to second-hand tobacco smoke 

Domain of objective 11 
 
Public health policy  
Health and medical care policy 
Education policy 
Agriculture policy  
Taxes, customs and enforcement policy Youth policy 

Harmful alcohol 
consumption  

Total consumption (estimated and self-reported) 
  
Mortality from alcohol-related diseases or injuries 

Domain of objective 11 
 
Public health policy  
Health and medical care policy 
Social service policy 
Justice policy 
Taxes, customs and enforcement policy Transport policy 
Education policy  
Consumer policy  
Youth policy 
Agriculture policy 

Good dietary habits Fruit/vegetable consumption (proportion of adult population 
who eat at least 500 g fruit and/or vegetables per day) 
 
Consumption of pastries, soft drinks, chocolate and 
confectionery 

Domain of objective 10 
 
Food policy 
Public health policy 
Health and medical care policy 
Education policy  
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Consumer policy  
Youth policy 
Child policy 

Energy balance Proportion of overweight adults in the population (BMI = 25-
29.9) 
 
Proportion of obese adults (BMI>30) in the population 
 
Proportion of underweight, overweight and obese young 
people aged 16-24 in the population 
 
Proportion of older underweight, overweight and obese older 
people in the population 

Domain of objective 10 
 
Public health policy 
Health and medical care policy 
Food policy 
Consumer policy  
Taxes policy 
Child policy 
 

Breastfeeding 
frequency 

Proportion of infants exclusively breastfeeding up to four and 
six months of age respectively 
 
Proportion of infants partly breastfeeding up to four and six 
months of age respectively 
 

Domain of objective 10 
 
Food policy 
Health and medical care policy 
Consumer policy  
Public health policy 
Child policy 

Physical activity 
 

Proportion of adults who are physically active on at least a 
moderately intensive level at least 30 minutes per day 
 
Proportion of adults with a sedentary leisure time  
 
Proportion of pupils with at least a pass grade in the subject 
of Sport and health (in compulsory school grade 9 (15-16 
years) and final grade from upper secondary school (18-19 
years) 
 
 

Domain of objective 9 
 
Public health policy  
Working life policy 
Labour market policy 
Housing policy 
Sports policy 
Environmental policy 
Transport policy 
Education policy  
Child policy 
Consumer policy  
Youth policy 
Agriculture policy 

Use of  illicit drugs Self-reported use of illicit drugs 
 
Mortality 

Domain of objective 11 
 
Public health policy  
Health and medical care policy 
Social service policy 
Justice policy 
Youth policy 
Education policy  

Unprotected sex Number of births and abortions/ 1,000 women 15-19 years Domain of objective 8 
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 (pregnancy rate) 
 
Incidence of chlamydia infection in the 15–29 year age group 
 
Condom use among young people 16-24 years 
A: used a condom during the last month 
B: had sex without a condom "on the first night"  during the 
last twelve months 

 
Education policy  
Public health policy  
Health and medical care policy 
 

Early abortions  Percentage distribution of performed abortions by length of 
pregnancy, all ages 

Domain of objective 8 
 
Health and medical care policy 

Sexual violence and 
coercion 

Reported sexual crime (all ages), n/100,000 inhabitants 
 
Reported rapes of persons ≥ 15 years, n/100,000 inhabitants 

Domain of objective 8 
 
Justice policy 
Education policy 
Health and medical care policy 
Equal opportunity policy 

 
Environmental determinants and settings 
 
Determinants 

 
Indicators Domain of objective and policy areas 

Air pollution  
Nitrogen dioxide levels 
 
Ground-level ozone levels   
 
Particle levels 

Domain of objective 5 
 
Environmental policy 
Energy policy 
Housing policy 
Transport policy 
Consumer policy 
Public health policy 
Child policy 

Persistent organic 
pollutants (POP) 

POPs in breast milk 
 
POPs in food for human consumption 

Domain of objective 5 
 
Environmental policy 
Public health policy 
Consumer policy 
Child policy 

UV radiation Number of skin cancer cases Domain of objective 5 
 
Environmental policy 
Child policy 

Radon Radon levels in schools, preschools and housing Domain of objective 5 
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Housing policy 
Environmental policy 
Public health policy 

Noise Road traffic noise  
 
High noise levels 

Domain of objective 5 
 
Housing policy 
Environmental policy 
Transport policy 
Consumer policy 
Public health policy 
Child policy 

Environments that 
can be related to 
injuries 

 

Number of injured persons reported (dead and needing 
medical treatment) in different environments  

Domain of objective 5 
 
Protection against accidents policy 
Transport policy 
Housing policy 
Working life policy 
Child policy 

Products that can be 
related to injuries 

Number of persons injured related to different 
products/product groups 
 

Domain of objective 5 
 
Consumer policy 
Child policy  

Food safety 
 

Incidence of reported  
campylobacter and salmonella infections 
 
Number of reported outbreaks transmitted in drinking water 
in Sweden 
 
Levels of persistent organic pollutants in breast milk 

Domain of objective 10 
 
Food policy 
Environmental policy 
 

Security in the local 
environment 

Safe and secure surroundings 
 

Domain of objective 2 
Housing policy 
Justice policy  

Access to housing Housing market situation per municipality 
 

Domain of objective 2 
 
Housing policy 

Living space Proportion of people living in overcrowded accommodation 
 
Proportion of schoolchildren who have their own room 
 

Domain of objective 2 
 
Housing policy 
Child policy 

Access to disabled 
transportation 

Scope of persons with disabilities to use the road transport 
system 
 

Domain of objective 2 
 
Transport policy 
Disabled policy 
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Socio-economic determinants 
 
Determinants Indicators Domain of objective and policy areas 

Economic conditions Income inequality 
 
Proportion with a low economic standard among families with 
children, people 65 years or older, persons on sickness 
benefit/activity support 
 
Proportion of households on long-term financial benefit  
 
Percentage of young people with a low economic standard 

Domain of objective 2 
 
Financial family policy  
Financial old age policy 
Compensation for work incapacity policy 
Social service policy 
Youth policy 
Child policy 
 

Gender equality Gender equality index Domain of objective 1 
 
Equal opportunity policy 

Labour market 
status 

Employment rate 
 
Unemployment rate  
 
Proportion registered at the employment agency  
 
Proportion of long-term unemployed and long-term job-
seekers (registered at the employment agency 
 
Incapacity rate 

Domain of objective 2 
 
Labour market policy 
 

Work environment 
factors 

Self-rated work-related ill-health 
 
Strain injury index 
 
Accumulated strain   
 
Rehabilitation measures 
Work accidents/ diseases 
 
Systematic work environment promotion index (SAM index)  
 
Requirements/control/support index 

Domain of objective 4 
 
Working life policy 
Equal opportunity policy 
 

Employment 
security 

Threat of redundancy/dismissal 
Proportion of temporary employed 

Domain of objective 4 
 
Working life policy 
Equal opportunity policy 
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Recovery in 
between work shifts 

Recovery  Domain of objective 4 
 
Working life policy 
Equal opportunity policy 

Democratic 
participation 

Election turn-out (proportion of those eligible to vote turning 
out in municipal council elections 
 
Proportion of young first-time voters (general elections) 
 

Domain of objective 1 
 
Democracy policy 
Youth policy 
Old age policy 

Discrimination Self-perceived discrimination Domain of objective 1 
 
Integration policy 

 
Psychosocial health determinants 
 
Determinants Indicators Domain of objective and policy areas 

Social participation Social participation 
 

Domain of objective 1 
 
Social service policy 
Old age policy 
Child policy 

Social support Emotional support 
 
Practical support 
 

Domain of objective 1 
 
Social service policy 
Old age policy 
Child policy 

Accessibility 
 

Proportion of persons with disabilities who do not need to go 
up and down stairs to go out/come into their homes 
 
 

Domain of objective 1 
 
Disability policy 
Housing policy 
Old age policy 

Home environment  
 

Child-parent relationship Domain of objective 3 
 
Public health policy 
Child policy 

Preschool 
environment 

Level of education among employees 
 

Domain of objective 3 
 
Education policy 
Child policy 

School environment Children's and young people's influence 
 
How pupils are treated by teachers, other adults and fellow 

Domain of objective 3 
 
Education policy 
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pupils Child policy 
Children's and 
young people's skills 

Complete set of grades in compulsory school (m) Domain of objective 3 
 
Education policy 
Child policy 

 
Personal determinants 
 
Determinants Indicators Domain of objective and policy areas 

Energy balance Proportion of overweight adults in the population (BMI = 25-
29.9) 
 
Proportion of obese adults (BMI>30) in the population 
 
Proportion of underweight, overweight and obese young 
people aged 16-24 in the population 
 
Proportion of older underweight, overweight and obese older 
people in the population 

Domain of objective 10 
 
Public health policy 
Health and medical care policy 
Food policy 
Consumer policy  
Taxes policy 
Child policy 
 
 

Genomics and public 
healh 

No indicator 
 

 

Hypertension No indicator  
Interactions 
amongst 
determinants 

No indicator 
 
 

 

 
 
B) Actions adopted in relation with EU initiatives to improve public health 
  
A comprehensive public health policy 
 
Sweden has a long history of attention to health and health determinants. Based on the work of the Swedish National Committee for Public Health, a new 
and comprehensive Swedish public health policy was adopted by the Swedish Parliament, the Riksdag, in April 2003. It pushes health up on the political 
agenda and affords equity in health high priority. The overall aim of the policy is to “create societal conditions for good health on equal terms for the whole 
population”. To help achieve this aim through multisectoral efforts, the Government has established eleven “domains of objectives” (areas of public health 
where efforts are to be concentrated): 
 
1. Participation and influence in society 
2. Economic and social security 
3. Secure and favourable conditions during childhood and adolescence 
4. Healthier working life 
5. Healthy and safe environments and products 
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6. A more health-promoting health service 
7. Effective protection against communicable diseases 
8. Safe sexuality and a good reproductive health  
9. Increased physical activity 
10. Good eating habits and safe food 
11. Reduced use of tobacco and alcohol, a society free from illicit drugs and doping, and a reduction in harmful effects of excessive gambling. 
 
The objective domains comprise health determinants - structural factors in society, people’s living conditions and health behaviours – and arenas as a basis 
for action. Many actors on all levels of society have responsibility for the implementation of the public health policy.  
Central government agencies, whose tasks and activities have a direct impact on public health, are obliged to consider the effects and to monitor their own 
work. Municipalities (n=290) and county councils (n=21) have their own tax-levying powers and a significant degree of autonomy vis-à-vis the state. For 
them the domains of objectives, according to the central government, “show how their activities can be incorporated to help achieve the overall national 
public health aim”.  
 
A national steering committee for public health issues, under the leadership of the Minister of Public Health and Director-Generals of concerned agencies and 
representatives from SALAR (Swedish Association of Local Authorities and Regions), has been established to improve coordination on the national, regional 
and local level. The Swedish National Institute of Public Health (SNIPH) coordinates the national monitoring and evaluation of the policy. A Public Health 
Policy Report (2005 PHPR) was delivered to the government in 2005 and a new one is to be completed in 2009. The reports provide a basis for the 
government to communicate with the Riksdag regarding public health issues. 

 
COUNTRY: CROATIA 
 
 
A) Prevention and control instruments and initiatives adopted at national or local level on major health determinants 

 
Determinants Level of Priority for 

Public Health 
Interventions  

Main regulations adopted  Main programmes on citizen 
empowerment  

Smoking and 
tobacco snuff use 

 High  At national level Tobacco Control Action Plan Proposal 

Alcohol consumption  High  At national level Alcohol Control Action Plan Proposal 

Food choices and 
nutrition 

 High At national level Croatian Food and Nutrition Policy 
Collecting data about nutrition in households – 
Household budget survey 
Nutritional assessment  in population and 
dietary habits 
Dietary guidelines for adults, children   

Physical activity  High  At  local level  Local programmes 
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Drugs and 
substance abuse 

 High   At national level Action Plan on Drug Abuse Control for the 
Period 2006-2009 
National Drug Control Strategy in the Republic 
of Croatia 2006-2012 

Sexual behaviour  Intermediate  At national level Plan and Programme of Healthcare Measures – 
Health education 
Programme – Increasing access to voluntary 
counselling and HIV testing services (initiated 
by Global Fond - GFATM) 

Personal hygiene  Intermediate  At national level Plan and Programme of Healthcare Measures – 
Health education 

Safety awareness  Intermediate At national level Plan and Programme of Healthcare Measures 

Air pollution  High  At national level Croatian regulations have been 
harmonised with Acquis  communitaire 

Drinking and 
recreational water 

High   

Soil contamination 
and waste disposal 

Intermediate     

Selected chemical 
contaminants 

High  At national level State monitoring 

Use of pesticides Intermediate  At national level State monitoring 

Food safety High  At national level National Strategy for Food Safety 
Monitoring of food safety – state monitoring  

Physical stressors Low  At local level   

Human settlements Low  At local level   

Transportation 
including road 
safety  

 High  At national level Road Safety Act 
National Road Safety Programme 

Extreme weather 
events and health  

Intermediate  At local level   

Poverty Intermediate    At national level Amendments on the Social Welfare Act 
Foster Care Act 

Gender issues  Intermediate   At national level Gender Equity Act 

Work-related health 
issues 

 High   At national level Act on Occupational Health and Safety 
Insurance 
National Programme on Safety and Health at 
Work Proposal  



 888

Deprivation factors Intermediate    At national level National Strategy on Equalization of 
Possibilities for Persons with Disabilities from 
the Year 2007 till the Year 2015 
Ratification of UN Convention about Rights for 
Persons with Disabilities 
Act about Croatian Register of People with 
Disability 

Others : Reducing 
Inequalities in 
Health 

High    National Breast Cancer, Colorectal Cancer and 
Cervical Cancer Screening Programmes 

Psychosocial health 
determinants 

 Intermediate     

Obesity high  At national level  Nutritional assessment of  population 
(schoolchildren, adults) 
Croatian Food and Nutrition Policy 
Collecting data about nutrition in households – 
Household budget survey 
Dietary guidelines for adults, children   

Genomics and public 
health 

 Intermediate  At national level   

Hypertension  High   At national level European Guidelines for Hypertension 
Diagnostics and Therapy /Croatian edition/ 

Interactions 
amongst 
determinants 

 Intermediate     

 
 
B) Actions adopted in relation with EU initiatives to improve public health 
 
EU Initiative Level of initiative 

(National or Local) 
Main regulations adopted  Main programmes on citizen 

empowerment  

European strategy 
for health 

   

European public 
health programme 

 At national level  In process of signing  a Memorandum of 
Understanding on participation in Public Health 
Community Programme 

Public health forum At national level  Status of observers 
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Environment and 
health 

National level  During last 5 years regulations regarding 
environment have been harmonised with 
Acquis  communitaire 
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13.  

THE WAY FORWARD 
 

 
Acronyms 

 
DALYs  Disability Adjusted Life Years  
EACH  European Association for Children in Hospital  
EBD  Environmental burden of disease estimates 
EGE  Ethics and New Technologies  
ERC  European Research Council  
ESF  European Social Fund  
FP7  Framework Programme 7 
LMI  Lead Market” Initiative  
OECD  Organization for the Economic Cooperation and Development 
QALYs  Quality Adjusted Life Years  
S&E  Science and Engineering  
 
 
Public health can be defined as the art and science of preventing disease, prolonging life and promoting 
health through the organized efforts of society. It differs from health services in its focus on the 
population rather than on the individual, and involves efforts by all government sectors and levels. 
Primary prevention aims at reducing or removing the cause of a disease or illness, while secondary 
prevention seeks to identify individuals at an early stage of a disease when this is still reversible. Many 
countries have developed national public health strategies, accompanied by goals to be achieved. The 
strategies differ, reflecting the national context and political choices, but they also have much in 
common, for example the widespread emphasis on tackling inequalities in health. Comprehensive policies 
to reduce social inequalities in health can be seen in several countries. The concept of health strategies 
has echoes at international level. In the EU, following the Maastricht Treaty in 1992, eight priority areas 
were identified for community action programmes based on the burden of the disease, its socioeconomic 
impact, the degree to which it is amenable to preventive action, and whether the programmes would be 
valuable and complementary to current practice in the member states. These priority areas were 
identified as: health promotion, cancer, AIDS, drug dependence, health monitoring, injuries, rare 
diseases and pollution-related diseases. The latest of the EU’s multi-annual public health programmes 
runs from 2003-2008, and aims at: improving information and knowledge for the development of public 
health, enhancing the capability of responding rapidly and in a coordinated fashion to threats to health, 
and promoting health and preventing disease by addressing health determinants across all policies and 
activities. The programme’s implementation is overseen by the European Commission’s Public Health 
Executive Agency. 
 
In addition, the European Commission, in collaboration with its Member States have produced - mainly as 
Council Conclusions or Recommendations - strategic Documents to control specific diseases or health 
determinants. 
 
Public health spending is extremely difficult to accurately measure and compare across countries. The 
data suggest that, despite increased attention at policy level and development of national policies, there 
has been an increase in funding only in some countries, such as Austria (from 1.3% total health spending 
in 1995 to 2% in 2004), and the Netherlands (from 2.8% in 1990 to 5% in 2004). Very low levels of 
funding are seen in most countries, with public health and prevention accounting for about 0.5% of total 
health spending in Denmark and 0.6% in Italy, to 4.9% in the Netherlands and 3.9% in Finland. 
However, where data exist, some countries have shown an increasing proportion of funding allocated to 
public health e.g. Austria, Finland, France, the Netherlands, Slovakia and Spain. It is important to 
exercise caution when interpreting public health expenditure data as some public health programmes 
may not be accounted for, such as those related to GP practice; public health activities may be 
coordinated or funded by other ministries e.g. social and environmental sectors; and costs for some 
activities, in particular occupational health programmes, may fall on private enterprises. 
 
A very interesting approach has been developed in the UK with the recent inclusion of the cost 
effectiveness evaluation of public health interventions in the remit of the National Institute of Health and 
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Clinical Excellence. The methodology used for making decisions and setting priorities in public health 
typically relate to population health status, epidemiological data, burden of the disease and, at times, 
scope for prevention. Also important in this process, however less documented, are political negotiations, 
pressure from interest groups and informal processes. 
 

 
13.1. Differences in selected mortality indicators 

among EU Member States 
 
The data reported in this Report, mainly concerning incidence and prevalence of many non-communicable 
diseases and associated mortality and morbidity data, clearly show major health differences occurring 
among different EU Member States in some cases consisting in orders of magnitude (for mortality data 
see Table 13.3). Large differences have also been reported for life expectancy in different EU countries. 
 
Table 13.1. Standardised Death Rates for selected non-communicable causes in EU 27 
 
These considerable differences clearly indicate that considerable improvements are achievable in a 
number of different sectors and that each EU Member State has a different pathway in pursuing and 
achieving these improvements. 
 
Moreover, the collaboration at EU level is of fundamental importance to speed up these processes and 
improve their efficacy and effectiveness at national level. In fact, in such a framework, a European 
collaboration is absolutely essential to understand better the root causes of health (i.e. health 
determinants) and to further develop innovative policies to deal with them. Similar conclusions are also 
reached by comparing the large differences among population groups with different socio-economic 
statuses even in countries characterised by higher health-achievements. In any case, there is no 
evidence that we are approaching an upper limit of life expectancy or of health in many different sectors. 

 

 
13.2. Assessing priorities through estimation of the 

burden of disease 
 

 

13.2.1. Disability adjusted life years (DALYs) 
 
In order to assess health priorities when planning policies to promote public health and optimal 
organization of health services to implement policies and effectively prevent and treat diseases, it is very 
important to quantify the health loss due to different diseases or underlying risk factors. The use of the 
Disability Adjusted Life Years (DALYs) makes various types of health effects and both diseases and 
mortality more directly comparable. 
 
DALYs try to combine the years lost from premature mortality with the years spent with a disease, by 
using a weighting factor expressing the disability associated with a disease. For example, if a disease has 
a weighting factor of 0.5, this means that a year spent with this disease is considered equivalent to half a 
year lost due to premature death. In this way, the lost life years and the disease year equivalents are 
enumerated as DALYs. Lost DALYs can be calculated for various diseases using statistical information on 
mortality rates and incidences/prevalences/seriousness, and can also be calculated for the risk factors 
based on the fraction of one or more diseases which can be explained by that risk factor (or attributed to 
the risk factor). DALYs lost due to a particular cause (disease or risk factor) can also be understood in 
terms of gain which is, in theory, possible through optimum intervention.  
 

 

13.2.2. Burden of diseases 
 
Environmental burden of disease estimates (EBD) are important communication tools, performed at 
global, European and local scale. EBD indicators show big differences between people living in 
industrialised and developing countries, and between the east and west of Europe. The environment-
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related share of the burden of a disease also depends strongly on socio-economic aspects such as 
income, the share generally being higher in lower-income countries, i.e: estimated to be 2-6% of the 
total burden of disease in the OECD and 13% in non-OECD countries.  
 
In low-income countries, acute infectious diseases still cause most of the disease burden; while in the 
high-income countries chronic diseases at older ages (cardiopulmonary diseases and cancer) dominate 
the picture (Figure 13.1).  
 
Figure 13.1. Patterns of total and environmental Burden of Disease in the developing and the developed 
world (non-OECD versus OECD) 
 
Furthermore, the health loss due to exposures from the physical environment is much higher in low-
income countries compared to developed countries. This is reflected in a different disease pattern. In low-
income, more traditional countries, the environmental problems mainly concern the lack of access to 
clean water and inappropriate housing and are primarily related to infectious diseases, indoor air pollution 
and malnutrition. In post-industrial society, life-style is responsible for the largest avoidable health loss.  
 
A summary table of the results of the global burden of disease study, published in 2005, reports data on 
worldwide population, EU25, EU15 (Table 13.4).  
 
Table 13.2. Global burden of disease study results (DALYs) 
 
Moreover, additional estimations of the burden of specific diseases are shown in Table 13.5. 
 
 
Table 13.3. Additional estimations of burden of diseases and selected health determinants 

• In 2005, neuropsychiatric conditions were the second most frequent cause of disability adjusted 
life years (DALYs) in the WHO European Region according to the Global Burden of Disease 
estimates, amounting to one fifth of DALYs due to health conditions. In the WHO European 
Region, the age group 15 – 29 has the highest values of schizophrenia-associated DALYs – 616 
544 for males, and 579 006 for females, respectively. Mild mental retardation, resulting from lead 
exposure, accounted for 4% of DALYs.  The total DALY for Multiple Sclerosis in Europe is 307 000 
years and varies according to mortality strata, being 157 000 in the very-low-child/very-low-adult 
stratum, 63 000 in the low-child/low-adult and 87 000 in the low-child/high-adult mortality strata 
respectively (WHO, 2004). Few studies measuring DALYs have been carried out so far for MS as 
compared to other neurological disorders. Furthermore, comorbidity in MS and associated 
symptoms (eg., depression, urinary tract infections) are often overlooked when measuring DALYs 
in MS. 

• In  terms of years lived with disability (YLD), the portion of neuropsychiatric conditions is even 
higher – more than two fifths. With regard to single neuropsychiatric conditions, four of the top 
15 contributors to DALYs in Europe are neuropsychiatric disorders (depression in third place, 
alcohol use disorders sixth rank, self inflicted injuries eleventh, and dementia fourteenth). In 
terms of YLDs, schizophrenia is ranking 11th and accounts for 2.3% of the years lived with 
disability (unipolar depressive disorder ranks 1st and accounts for 13.7% of YLDs, followed by 
alcohol use disorder accounting for 6.2% YLDs). 

•  Among children aged 0-4 years, living in the WHO European region (51 countries), 2-6% of 
deaths from all causes were attributed to outdoor air pollution in 2004. Acute lower respiratory 
tract infections attributable to indoor air pollution accounted for 5% of all deaths and 3% of 
DALYs.  

• Musculoskeletal conditions are a major cause of loss disability adjusted life years (DALYs) and 
years lived with disability (YLDs). They are seldom fatal and the level of disability for many is low 
to moderate; generally the major impact is later in life. Musculoskeletal conditions rank in the top 
10 causes of DALY in Europe and osteoarthritis is the 5th greatest cause of YLDs in high-income 
countries. 

• An analysis  carried out by the Swedish Institute of Public Health concluded that in the EU, poor 
nutrition accounted for 4.5% of all DALYs (disability-adjusted life years) lost. A similar figure was 
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found for the World Health Organization (WHO) European Region (at present comprising 53 
Member States) where excess body weight is responsible for more than 1 million deaths and 12 
million life-years of ill health every year. In 2002, poor nutrition accounted for 4.6% of all DALYs 
lost, obesity accounted for an additional 3.7% of DALYs lost, while more than two thirds of the 
population is not engaged in sufficient physical activity, contributing a further 1.4% of DALYs lost. 

• For all ages combined, UV radiation-induced melanoma leads to the loss of up to 250 000 DALYs 
annually in the WHO European Region. 

• Tobacco smoking is the single most preventable cause of disease burden in the EU accounting for 
about 12% of disability adjusted life years (DALYs) 

• The World Health Report 2002 also estimated that over 3% of all disease burden, over 20% of 
CHD, and 10% of stroke in developed countries is caused by physical inactivity. 

 
 

 

13.2.3. Burden of diseases attributable to specific health 
determinants.  
 
Attributable fractions of total disease burden for the developed world (reference year 2000) were 
estimated as follows: 13.2% of total disease burden due to tobacco use, 10.9% attributable to 
hypertension, 7.4% and 7.4% to high cholesterol and obesity. Worldwide, these fractions were estimated 
to be 4.1%, 4.4%, 2.8%, 2.3%, respectively. Worldwide, childhood malnutrition attributed the highest 
disease burden, i.e. 9.5%. Estimations of environmental disease burden for the developed world range 
from 2-6%. 
 
Table 13.4. Burden of disease in 2000 due to selected health determinants for Western Europe, Europe 
and worldwide 
 
The first three determinants in Table 13.6 are typically associated to poverty in developing countries. 
Worldwide malnutrition, poor sanitation and indoor air pollution still produce a substantial burden of 
disease. Tobacco and alcohol use, physical inactivity and unhealthy diets are considered to be typical life-
style choices, although one has to consider the important interaction with the social and physical 
environment. For instance, people do not choose to be born into families of lower socioeconomic status. 
Hypertension, unfavourable blood lipid composition and obesity are ‘endogenous’ characteristics that 
develop as a result of life-style, depending on a person’s genetic make-up. Finally, urban air pollution and 
occupational risks are typically the result of exposure to hazards that are produced collectively within 
societies. 
 
Globally, an estimated 24% of the disease burden (healthy life years lost) and an estimated 23% of all 
premature mortality were due to environmental factors. Potentially sensitive groups at higher risk for 
damage or disease from environmental pollutants are children, people with existing health problems such 
as diabetes, respiratory disease, or heart disease and people with compromised immune systems, 
including those who have HIV/AIDS or are undergoing cancer chemotherapy. Poor or other 
disadvantaged populations who may live in more polluted environments are exposed to higher 
concentrations of pollutants. Children living in particularly adverse conditions, such as poor and 
abandoned children, street children and those who are exploited are at a higher risk of injuries due to 
environmental factors. Moreover, certain populations who live in increasingly agricultural regions, for 
example, agricultural workers and their families are especially vulnerable to poisoning from pesticides. A 
fetus can be exposed in uterus when their mothers use pesticides, work in sprayed fields, or work near 
spraying operations. According to a study made on children aged 0-4 years living in the WHO-Europe 
region (51 countries), 2-6 % of deaths from all causes were due to outdoor air pollution. Acute lower 
respiratory tract infections due to indoor air pollution accounted for 5% of all deaths and 3 % of DALYs 
(disability adjusted life years). Mild mental retardation resulting from lead exposure accounted for 4 % of 
DALYs.  
 
In the Netherlands, lost DALYs have been calculated for 49 selected conditions. Table 13.7 presents a 
comparison of the health loss (in DALYs) due to unhealthy diet and unsafe food and that due to other 
lifestyle factors in perspective. A comparison is also carried out with the health loss due to a number of 
significant diseases. The comparison shows that the overall health loss due to an unhealthy diet is similar 
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to that caused by smoking. The theoretical health gains which could be achieved merely by adopting a 
proper dietary composition (based on all five factors studied) is in second place and is of the same order 
as that of reducing obesity (shown here as “energy balance”), or of increasing physical activity. 
Moreover, it is shown that a proper dietary composition could provide health gains equivalent to the 
overall health loss due to the most common diseases in the Netherlands, including coronary heart 
diseases and depression. Table 13.7 also shows that the demonstrable health loss due to microbiological 
contamination of food is comparable to that due to a number of significant infectious diseases such as 
AIDS. In the case of chemical contamination, the health loss is lower than that of a number of major 
environmental factors. However, the health loss due to allergens and acrylamide is greater than that 
caused by various substances found in the environment. In the context of health protection, allergens 
must be considered separately, since most are normal constituents of certain foods that elicit greatly 
differing effects in different people.  
 
 
Table 13.5. Annual health loss (in DALYs) due to dietary factors and energy balance, against other lifestyle factors, 
environmental factors and disease categories in the Netherlands. 
 
Source: Van Kreil et al (2006) 
 
DALYs lost DIET  OTHER  DISEASE 
 Dietary 

Factors 
Microbiological 
contamination 

Chemical 
contaminatio
n 

Other 
lifestyle 
factors 

Environmenta
l  
factors 

Selection 
from Public 
Health Status 
Forecasts 
2002 

>300,00
0 

Unhealthy 
diet total  
(1) 

  Three life-
style factors 
combined 
(2) ,  
Smoking 

 Cardiovascula
r diseases, all 
cancers 

100,000-300,000 5 dietary 
factors 
together, 
energy-
balance 
(3) 

  Lack of 
physical 
activity 

 Coronary 
heart 
diseases, 
Depression, 
lung cancer, 
diabetes, 
alcohol-
dependency 

       
30,000-100,000 Excess of 

trans fatty 
acids, too 
little fruit, 
vegetable
s and fish 

  Alcohol 
consumptio
n (4) 

 Road traffic 
accidents, 
breast cancer 

10,000-30,000 Excess of 
saturated 
fatty acids 

   Particulate 
matter in 
atmosphere 

Schizophrenia
, prostate 
cancer, 
influenza 

3,000 – 10,000  Gastroenteriti
s caused by 
micro-
organisms in 
food 

  Passive 
Smoking 

Upper 
respiratory 
tract 
infections, 
HIV/AIDS (5), 
stomach and 
intestinal 
ulcers 

1,000-3,000     Radon 
(interior) 

Bacterial 
meningitis, 
bacterial STDs 
(5), 
tuberculosis 

300-1,000  Campylobacte
r in food 

Allergens 
acrylamide 

   

<300  STEC 0175 
(5) 

PAHs (5) 
other 
substances 

 Various 
substances 

 

 
1. Here, ‘unhealthy diet total’ relates to the overall health loss due to the dietary composition (the five modeled 

dietary factors together, in relation to cardiovascular diseases and the relevant types of cancer) plus the proportion 
of the health loss attributable to overweight (due to a positive energy balance) 



 896

2. This relates to the combined effects of smoking, lack of physical activity or excessive alcohol consumptions on 
cardiovascular diseases, diabetes mellitus and the relevant types of cancer. 

3. Energy balance is the dietary factor which accounts for the development of overweight. The health loss due to 
overweight has been modeled using BMI as indicator. Overweight can also be caused by lack of physical activity, 
which falls under ‘ other lifestyle factors’ in this table 

4. It is assumed here that moderate alcohol consumption (one to three units per day for men and up to two for 
women) prevents cardiovascular diseases, as compared to total abstinence. The health loss due to alcohol 
dependency is shown in the seventh (right-hand) column. 

5. HIV/AIDS: Human Immunodeficiency Virus / Acquired Immune Deficiency Syndrome; STD: Sexually Transmitted 
Disease: STEC: Shiga-toxin-producing Escherichia coli; PAHs: Polycyclic Aromatic Hydrocarbons. 

 
 
 

 

13.2.4. Avoidable Burden of diseases. 
 
The WHO (2005) presented estimates of the Burden of Disease, measured in DALY's lost, for the 
individual countries of the European Region of WHO for the year 2002. The same study has made 
additional estimates of the major risk factors that contribute to that Burden of Disease. As these major 
risk factors are largely preventable, the study presents a rough estimate for the preventable Burden of 
Disease in European countries (Table 13.8). 
 
 
Table 13.6. WHO estimates for preventable Burden of Disease (DALY's) in the EU27 Member States 
(2002) 
 
The major preventable risk factors in the European Union (Table 13.6) are smoking, having a high blood 
pressure, drinking too much alcohol, overweight, high blood levels of cholesterol and physically inactivity. 
Most of these factors can be improved by improving our lifestyles, occasionally by taking specific 
medication.  
 
Eating more fruit and vegetables and refraining from illicit drugs and unsafe sex would lessen the burden 
of disease in the EU even further. 
 
It is clear from the data reported in Table 13.6 that these risk factors have a different impact in different 
Countries. Moreover, it is to be considered that this data comparison refers to the general population 
and, therefore, the impact within the population groups with specific lifestyles is underestimated. They do 
indicate, however, that prevention and health promotion can contribute to a significant improvement in 
European health, resulting both in a reduced burden for the healthcare systems and in an even higher 
benefit for the population groups with unhealthy habits. 
 

 
13.3. Demographic and socio-economic changes 

 
The ageing of European populations is the inevitable consequence of developments that are 
fundamentally positive: increased life expectancy - often in good health - and easier choice over whether 
and when to have children, in particular by increasingly educated women who enjoy easier access to the 
labour market. Active inclusion and active labour market policies are needed to target the most 
disadvantaged population groups. Having a job represents the best chance of avoiding exclusion, 
although this is not always guaranteed. Looking at the population overall, some 16% of EU citizens, i.e. 
78 million people, are at risk of income poverty, with women more likely to be exposed. In most Member 
States, children and young people are among the vulnerable groups facing an even higher risk.  
 
A number of indicators highlighted in this Report clearly show that the status of health in the EU is 
improving fast and that it is possible to move further toward a healthier European Union. Such a 
conclusion stems from many different analysis and particularly from the large differences emerging for all 
the above-mentioned indicators when health data concerning the EU Member States are compared. This 
is also the case when the positive time-trends of most different diseases prevalence and incidence are 
compared. In 2006, the European Commission, Directorate-General for Economic and Financial Affairs, 
released a Communication with recommendations for addressing “The demographic future of Europe – 
from challenge to opportunity” (European Commission 2006) and another for addressing The impact of 
ageing on public expenditure: projections for the EU25 Member States on pensions, health care, long-
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term care, education and unemployment transfers (2004-2050). Very relevant in this context is also the 
Joint Report on Social Protection and Social Inclusion (2008).  
 
However, the complexity of the health systems and the many involved variables represent important 
limitations when developing public health policies. The lack at European level, of a consensus 
methodological approach to define priorities, support decisions and evaluate cost-effectiveness of 
programmes represents the main limitation facing public health decision makers. More research is needed 
to evaluate the effectiveness and cost-effectiveness of public health intervention. The current thinking of 
economic evaluations and the mechanism of economic appraisal can and should be more applied in the 
area of public health in order to better inform policy makers. Within this context, the European 
cooperation is fundamental and may provide new and more sophisticated tools to cope with current 
needs.  
 
 
The far-reaching demographic and socioeconomic changes, highlighted in this Report, call for the 
adoption of new policies, for reasons of both economic efficiency and social equity. After reforms under 
the Lisbon strategy, growth has picked up and jobs are being created while unemployment is being 
reduced across Europe, although the economic scene is currently complicated by the on-going economic 
crisis. Moreover, healthy growth and job creation do not automatically enhance social cohesion or 
improve the situation of those most marginalised within our societies. Active inclusion and active labour 
market policies are needed to target the most disadvantaged. Having a job represents the best chance of 
avoiding exclusion, although this is not always guaranteed. Some 8% of EU citizens live at a risk of 
poverty despite being employed. Even in buoyant labour markets, the share of jobless households can 
remain unaffected and some find themselves stuck in a cycle of low pay/no pay. Looking at the 
population overall, some 16% of EU citizens, i.e. 78 million people, are at risk of income poverty, with 
women more likely to be exposed. In most Member States, children and young people are among the 
vulnerable groups facing an even higher risk.  
 
 

 
13.4. Migration policies 

 
A better management of migration flows has become a strategic policy objective for Member-States and 
the European Union as a whole. Employment and social policy have an important role in most areas of 
the EU Migration policy namely: 

• The opening of legal channels to economic migration; 
• Promoting a more effective integration of the immigrants in the host societies;  
• Fighting against illegal migration; and 
• Developing partnerships with the countries of origin/transition on migration issues. 

The Lisbon strategy pays particular attention to the need of better integrating the immigrants and their 
descendants in the labour market. The main issue is the low level of qualification of many of the 
immigrants and those of the second generation. The Guidelines for Growth and Jobs call for more 
investments in human capital in response to new competence requirements. In particular, the Integrated 
Guidelines 19 (Inclusive Labour Markets) and 20 (Matching of Labour Market needs) underline the need 
for an appropriate management of economic migration. In the context of the Employment Strategy, the 
Commission monitors the impact of National Reform Programmes with Annual Joint Employment Reports 
and encourages Member States to make immigrants' labour market integration a more explicit dimension 
of their employment policies. 
 
The 2007 National Reports on Strategies for social inclusion and social protection confirmed the 
importance of migration issues in the framework of Social Inclusion Process. Several Member States have 
identified the integration of immigrants as a national priority issue. The social impact of migration will be 
mainstreamed into the work of the new 2008-2010 cycle and has been proposed as the focus theme for 
2010. The EU has already adopted specific legislative instruments to ensure the ban on age, sex, 
ethnicity or other form of discrimination in employment and occupation:  

• Directive 2000/43/EC (29 June 2000) implementing the principle of equal treatment between 
persons irrespective of racial or ethnic origin; and  

• Directive 2000/78/EC of 27 November 2000 establishing a general framework for equal treatment 
in employment and occupation. 

Since 2001, the EQUAL Development Partnerships offered innovative experience and good practices in 
combating discrimination and strengthening the employability of immigrants. Exploiting and giving value 
to this experience is now up to each Member State. The European Years of Equal opportunities for all 
(2007) and of Intercultural dialogue (2008) serve as platforms to enhance the relevant debate and, 
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potentially, the adoption of appropriate measures. In these European Years, several awareness-raising 
initiatives included the dimension of immigration focusing in particular on the host societies. Since 2001, 
the EQUAL Development Partnerships offered innovative experience and good practices in combating 
discrimination and strengthening the employability of immigrants. Exploiting and giving value to this 
experience is now up to each Member State. The new European Social Fund (ESF) regulation (for 2007-
2013) foresees specific actions in favour of immigrants. The priority "Enhancing access to employment" 
(ESF regulation art. 3.1(b)) provides for: "specific action to increase the participation of migrants in 
employment and strengthen their social integration". It will include pathways to integrate people into 
employment, specific actions to validate competences and acquired skills, training, counselling and so 
forth. An amount close to € 2.6 bn, (3.6%) will be allocated in the 2007-2013 period for actions aimed at 
increasing migrants' participation in employment. Equally important is the issue of the long-term care 
workforce, composed mainly by women. Particularly in the EU Member States facing such work-force 
shortages, adequate recruitment, training and retraining remain a challenge which the ESF can 
potentially help addressing, as does the coordination of formal care with informal care. The improvement 
of working conditions and formal recognition of informal carers in social security schemes are ways to 
ensure high level of quality in informal provision. PROGRESS is the EU’s new employment and social 
solidarity programme with a total budget of € 740 million for the 2007-2013 period. Working alongside 
the European Social Fund (ESF), it started in 2007 and will run until 2013. PROGRESS provides support 
to Member States efforts towards:  

• Strengthening the implementation of the European Employment Strategy and the open method of 
coordination in the field of social protection and inclusion;  

• Improving the working environment and conditions including health and safety at work and 
reconciling work and family life; 

• Ensuring the effective implementation of the principle of non-discrimination and gender equality 
and its mainstreaming in all EU policies.  

 
For further information see http://ec.europa.eu/employment_social/index_en.html.  
 

 
13.5. Demands on healthcare services 

 
Population ageing is an aggregate mark of human success in improving living conditions and curbing risks 
of death through innovations in public health and medicine as well as through the adoption of more 
effective policies. However, an increased longevity leads to changing patterns of mortality, morbidity and 
disability. The elderly suffer more often from chronic and degenerative illnesses and are at a higher risk 
of suffering from multiple co-morbidities and experiencing limitations in performing daily life activities 
compared to the younger population. Chronic diseases may contribute to the gradual loss of senses such 
as sight and hearing, to impaired mobility, increased risks of falls and fractures and disability in 
performing daily life activities. Quantitative research on the determinants of healthy ageing is needed to 
understand the mechanisms through which factors that may increase the quality of life in the elderly 
operate and to plan and evaluate interventions aimed at preventing the avoidable decline in quality of life 
as well as to cure and rehabilitate unhealthy old individuals. This field of research remains 
underdeveloped and the available investigations suffer from methodological limitations, namely lack of 
data comparability. Age-related mental illnesses, especially dementia, are particularly difficult to cope 
with. Dementia is a condition of irreversible decline in cognition, functioning and behaviour. Alzheimer’s 
disease accounts for approximately 60-70% of dementia cases. The primary risk factor for dementia is 
age, with the prevalence doubling for every 5-year age group after the age of 65 and reaching up to 39 
percent after age 90. Chronic diseases are a heavy burden on older adults due to associated long-term 
illness, diminished quality of life and increased health care costs. Although the risk of disease and 
disability clearly increases with advancing age, poor health is not an inevitable consequence of ageing. 
Despite the overall progress in life expectancy, new and re-emerging health threats may potentially 
reverse this progress. Mortality reversals have e.g. occurred in Eastern Europe. A deteriorating health 
system combined with the hardships of the transition to a market economy has hampered the fight 
against adult cardiovascular disease, alcohol and tobacco related mortality, and drug resistant 
tuberculosis. The rapid spread of obesity and diabetes may also potentially reduce life expectancy gains. 
Care-giving responsibilities put a heavy burden on societies. Patterns of care-giving have been changing 
as the numbers of younger family members available to provide care has been shrinking and women, 
who traditionally are the main family caregivers, increasingly participate in the labour force. Spouses are 
still the main caregivers for both men and women. Because of the sex differential in longevity, however, 
women are more likely than men to find themselves without a spouse and to be living alone when they 
need care. 
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Insufficient preparedness for the needs of an ageing population on the part of health and social service 
providers is the major challenge confronting societies at all levels of development. European countries 
intensively debate how to fund generous pensions and health programs as there are fewer working-age 
adults to support the elderly. Additional concerns about the quality and cost of institutional care are 
garnering attention in many countries. However, while it is true that disability rates are higher among the 
elderly, population ageing is not necessarily associated with peaks in demand for health care services. As 
the recent generations of elderly are, on average, better educated and have a better track record in 
terms of regular employment, higher income levels and, consequently, access to national health care 
systems much more sensitive to their needs than in the past, it is reasonable to assume that demand for 
health care services will rise at a slower pace than the population ageing rate. The findings of an OECD 
survey in a group of countries point to a decline in disability rates especially in the 65-80 age bracket, 
with a more sustained decline for men than for women (Jacobzone, 1999).  
 
EU Member States have realised the need to look at long term care as a new social risk to be covered by 
social protection and are committed to ensuring near universal access. While some differences in 
provision are inevitable, the individuals’ ability to pay or the share of private sources of financing must 
not hinder accessibility to high quality services. Despite the recognised need, current supply does not 
necessarily translate into a comprehensive and universal framework for long term care provision. Member 
States are striving to ensure a sustainable mix between public and private sources of finance. Measures 
include changes in the financing mechanisms, but secure financing of long-term care is yet to be 
achieved in many countries. A preventative approach to the health status of the elderly could help 
alleviate the burden. The same applies to long term care. Policy measures that can reduce disability and 
favour home care rather than in institutions, can have a large impact on public spending. While age itself 
is not the causal factor of health care spending (but rather the health condition of a person), the existing 
projections illustrate that the pure effect of an ageing population would put heavy pressure for increased 
public spending unless the above-mentioned initiatives are adopted in due time and in a successful 
manner (EPC, 2006).  
 
Provision tailored to the dependent person in a residential or community setting is the preferred 
alternative to institutional care. Support for informal carers and exploiting new technology can help 
people to stay as long as possible in their own homes. The ESFs will be used to promote de-
institutionalisation and reinforce community-based services. Stronger coordination between healthcare 
and social services is seen as crucial for achieving an adequate continuum of care, enabling a high level 
of quality and efficient use of resources in the provision of long-term care services in an institutional or 
community setting. To ensure a high level of quality, measures include uniform standards and quality 
accreditation mechanism coupled with legally enforced evaluation methods. 
  
An increased demand on health care services will derive from the need for overcoming current 
inequalities in access to high quality care reflecting recent technological progress. This is considered as 
one of the main cause for significant differences in life expectancy observed among groups with different 
socio-economic status. Member States should be strengthening policies to reduce these inequalities, e.g. 
by: addressing risk factors through health promotion; reducing the prevalence and incidence of certain 
diseases; and ensuring more effective prevention activities in various settings (at home, school, work). 
Also important are steps to increase population coverage, address financial barriers to care, emphasize 
promotion and prevention activities over curative care and address cultural barriers to the use of 
services. The structural funds should be used to support reform and capacity building mainly, to improve 
access and develop human resources. A combination of general policies and those tailored to lower socio-
economic groups is needed. Virtually, all Member States have implemented universal or almost universal 
rights to care and have adapted services to reach those who have difficulty in accessing conventional 
services due to physical or mental disability or to linguistic or cultural differences. However, only a few 
countries have begun to address health inequalities systematically and comprehensively by reducing 
social differences, preventing the ensuing health differences or addressing the resulting poor health. This 
would ensure in practice equal access for equal needs.  
 
Moreover, adequacy of current health services in Member States for coping with different diseases is 
uneven. The data reported in this Report provide a help in identifying sectors in which significant 
improvements would be needed (e.g. schizophrenia and transplants).  
 
The importance of well-performing health systems in a context of demographic and epidemiological 
change, widening socio-economic inequalities, limited resources, technological developments and 
increasing demands for health and healthcare has been reaffirmed by the WHO European Ministerial 
Conference on Health Systems “Health Systems. Health and Wealth” held in Tallinn (Estonia) on 25-27 
June 2008. With the Tallinn Charter (http://www.euro.who.int/document/E91438.pdf), the Member 
States of the WHO European Region commit themselves to promote shared values of solidarity, equity 
and participation; invest in health systems and foster investment across sectors that influence health; 
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promote transparency and be accountable; make health systems more responsive; engage stakeholders; 
foster cross-country learning and cooperation; ensure that health systems are prepared and able to 
respond to crises. 
 
Although the fundamental responsibility for ensuring universal access to high-quality care, funded 
through solidarity, lies with the Member States, there is a European dimension to these issues. 
Successive rulings from the European Court of Justice established the rights of patients to seek 
healthcare in other countries and be reimbursed under certain conditions, in line with their national 
health insurance coverage. Prior authorisation can only be required for hospital treatment abroad and 
must be given and, if not motivated, within a reasonable time frame. In 2003, the Commission invited all 
EU Health Ministers, a representative of the European Parliament and 6 European NGOs representing civil 
society, including European doctors and patients, to engage in a high level reflection process on patient 
mobility and healthcare developments in the European Union. Their report made nineteen 
recommendations across five main areas and represented a political milestone by recognising the 
potential value of European cooperation in helping Member States to achieve their healthcare objectives. 
In April 2004, the Commission set out its response to the report of the reflection process in two 
communications, making proposals for European co-operation and extending the open method of 
coordination on healthcare and long-term care. These activities have been taken forward through the new 
High Level Group on Health Services and Medical Care established in July 2004, with regular reports to 
the Council, in several areas: 
 

• cross-border healthcare purchasing and provision and patients’ rights and responsibilities; 
• health professionals (continuing development and migration within the EU); 
• centres of reference, that could pool resources, for example on tackling rare diseases; 
• health technology assessment, with a network supported by the public health programme; 
• e-health, and information strategies for health services; 
• hospital performances (waiting time and nosocomial diseases); and 
• patient safety. 

 
An improved co-operation at EU level among national health services could provide a tremendous benefit 
to improve their ability to meet healthcare demands of citizens. Therefore, the results of on-going 
attempts to this end are of paramount importance.  
 

 
13.6. Prioritising children’s health 

 

 
13.6.1 Measurement of burden and effects of ill-health in 

children 
 
Disability Adjusted Life years (DALYs) or Quality Adjusted Life Years (QALYs) are measures which are 
widely and effectively used, but have an adult-focused view of life, burden of illness and disability. Their 
focus is primarily economic and on the effect on the individual. However, as pointed out in the report of 
the CHILD project (Rigby and Köhler, 2002; Rigby et al, 2003), in children the effects of illness are very 
different. As reported in the project, if a child is unable to play normally, he or she loses developmental 
stimulus from the natural interaction with other children and with their family. Once the child reaches 
school years, the loss of education also has a detrimental effect. These losses of social and educational 
development are hard to catch up with. Thus, they have an adverse effect on the child throughout his/her 
life – for instance, these children may obtain lower level employment and also have greater and enduring 
difficulties with self-confidence and with social relationships. 
 
The child, however, is not the only one disadvantaged by childhood illness. Parents have to dedicate time 
and efforts (including emotional efforts) to the care of their child. This may result in a reduction in 
employment availability, and thus in turn have an adverse economic impact on the whole family. Siblings 
are also disadvantaged by the presence of an ill, or disabled, child – not just by the loss of parental time, 
but possibly by a reduced range of family activities and outings, by the need to reside in a particular area 
or type of dwelling, and by a reluctance of other family and friends to interact. 
 
The CHILD project report summed up the burdens of child ill-health as those of: 
 
• Discomfort and pain on the child; 
• Anxiety, stress, and possibly loss of earning of the parent(s); 
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• Cost to society of health care and on occasions of special education and social care; 
• In extreme cases, lifelong societal costs for supporting a person with a disability or handicap; 
• Effects on the child of loss of play, education, and socialisation, in terms of both personal 

development and of earning potentials in his/her adult life; and 
• Effect on future generations, if a disabled child becomes an adult who needs assistance with 

parenting, and becomes a dependent adult earlier than their peers. 
 
This overall burden is much more than that calculated by the DALY approach – though the DALY results 
are important as a subset. There is much work to be done in assessing systematically this overall 
picture. 
 

 

13.6.2 Health Services for Children 
 
Similarly, analyses of health service availability and levels or provision at population level take an adult 
view. This disregards the needs of the 20% - 25% of the population who are children – and who need to 
rely on the society to ensure their needs are met. 
 
 
13.6.2.1 Hospitals 
 
Children do not occupy adult hospital beds – nor do adults occupy children’s hospital cots. Yet measures 
of hospital bed availability generally refer only to generic ‘beds’. It is not just the size of the bed, but the 
linked services which matter. Moreover, children need their own appropriate environment, including play 
facilities and relevant educational provision. However, apart from those data which refer to neonatal 
intensive care or special care baby units, there is no routine data on the levels of hospital provision for 
children. And apart from inpatient care, children should have appropriate separate faculties in trauma and 
accident units and in outpatient departments. No available data show any of these separate structures. 
 
The European Association for Children in Hospital (EACH) seeks to promote appropriate standards and 
facilities for children in hospital, as enshrined in their Charter of Leiden. So far, 16 European countries 
have become members of EACH. However, there is still no data available on the degree of concordance 
with the Charter. This indicates a significant under-appreciation of the issues of appropriate hospital 
services for children, let alone their recording. 
 
 
13.6.2.2 Human Resources for Children’s Health Services 
 
Hospital services for children – inpatient and outpatient – should also have dedicated staff. The concept 
of the paediatrician as a children’s physician is generically well-understood, but there is no common 
definition. Conversely, the age-group paediatricians see varies in each country. Good practice for surgery 
on children to be the domain of surgeons with paediatric experience and further training is recognised but 
not reflected in national and international data. This vital differentiation is lost in statistics on doctors per 
100,000 population, within which the interests and needs of children are totally unrepresented. 
 
The role of nurses varies across European states. However, this function is discharged in children’s wards 
and health services, where nurses should have specialist training in caring for children. This also does not 
feature in nurses-to-population statistics. Children’s services also benefit from other specialist personnel, 
such as play therapists. Overall, though, they are not measured. 
 
 
13.6.2.3 Primary Health Care for Children 
 
The principle of subsidiarity for health service policy is strong and particularly clear with regard to 
primary health care for children. In some countries there is a separate special system of primary care 
paediatricians, ensuring specialist care. In other countries, there is a system of generic family general 
practitioners, with whom the whole family registers for primary care, ensuring continuity and 
understanding of the family context. Other countries have other systems. This variation cannot easily be 
reflected in an overview such as this; thus, meaningful comparative analyses of issues such as 
availability, access, quality, and adequacy are hard to achieve. 
 
 
13.6.2.4 School Health and Adolescent Health Services 



 902

 
A particular challenge and a policy variation across Europe, concerns advisory, preventive, and screening 
services for school children and adolescents. The traditional pattern of school health service, with an 
identified school nurse, or doctor, screening children on a regular basis and also giving general advice to 
teachers, has dwindled in many countries. However, lack of any health presence in schools leads to 
disadvantaged children being further disadvantaged, and makes the early detection and response to 
neglect or abuse more difficult to achieve. 
 
The advisory role of the school health service is also important. It is an accessible and free first point of 
contact for a child with a health or health-related problem they wish to raise, but where the child feels 
that progressing it though their parents is not appropriate or effective. This may include cases where the 
parent, or the family context, is perceived by the child as the source of the problem. In cases of mental 
health, anxiety or depression, a school health professional may be an available and accessible first point 
of contact. 
 
With the onset of puberty and sexual maturity, many children need advice. In cases where the child has 
decided to become sexually active or fears they may be pressured into this, a confidential source of 
reproductive health advice is needed. Effective, accessible and confidential adolescent health services are 
vital, though provision is very varied. 
 
 
13.6.2.5 Child Health Service Quality 
 
Measurement of service quality for child health services is problematic. For the majority of their 
childhood, children do not answer satisfaction surveys. Outcome measures are difficult to define and 
measure. Screening services and immunisation, uptake rates are, however, a good outcome measure. 
But in general, assessing the quality of these services is challenging, and under-addressed, as 
exemplified in the previous sections which have highlighted the lack of data on appropriateness of 
facilities and manpower. The more the development of health service quality measures advances on an 
adult-centric model, the more children are disadvantaged – and are not able to speak up for themselves. 
 
 
13.6.2.6 Pharmaceuticals for Children 
 
A long-standing problem, hitherto poorly addressed, has been that of pharmaceuticals and dosages for 
children. This is of course exacerbated by the ethical challenge of clinical trials where children are 
concerned. However, this is an area where the European Community is starting to take effective action. 

 
13.6.3 Health Systems and Access for Children 
 
Under the principle of subsidiary within Europe, each Member State has its own health system and 
system of eligibility. In many countries, this is based on insurance provision linked to parental 
circumstances, with or without state guarantees for the provision of healthcare for children. In other 
countries, it is based on citizenship with particular difficulties for mobile, refugee and illegally resident 
families. 
 
However, a child should not be the victim of their parent’s circumstances or past actions. Each child is a 
human being and a global citizen in his/her own right, and under the United Nations Convention on the 
Rights of the Child each child is entitled to the right to health (United Nations, 1989). A core test of any 
health system is equity of access for children, regardless of the circumstances of their parents. 

 

 
13.7. Innovation 

 
Never before in the history of mankind have science and biotechnologies developed so fast producing, 
among others, new medicinal products, medical devices, diagnostic tools and making new surgical 
interventions and assisted reproduction technologies possible. Human blood and its components can be 
transfused or manufactured into plasma-derived medicinal products. The therapeutic use of tissues and 
cells of covers: bone, cartilage, tendons, arteries, veins, heart-valves, cornea, skin, foetal tissue, 
reproductive cells and stem cells. Biotechnological advances have led to the development of engineered 
structural tissues and constituent parts of medical devices. Their collection and distribution raise many 
ethical issues. Common requirements for ensuring the quality and safety of human blood and blood 
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components were introduced throughout the European Union in 2005. In 2006, similar requirements 
came into effect for tissues and cells of human origin. Today, organ transplantation has become a 
common and effective treatment for end-stage renal, liver, lung and heart failure. 
 

 

13.7.1. “Innovation Cluster” initiative 
 
The Commission's Instruments for supporting innovation clusters as described in Section 4 of the Report 
on “Innovation Clusters in Europe – A statistical Analysis and Overview of Current Policy Support (2007), 
seem to strongly focus on cross-national collaboration.  
In its conclusions of 4 December 2006, the Competitiveness Council recognized clusters as one of the 9 
strategic priorities at EU level for innovation. In order to fully respond to this challenge, a political 
response at EU level bringing together national and regional efforts in a more strategic way has to be 
provided. The analysis presented in the above-mentioned document points to a general lack of 
integration between policy development and execution. A number of European initiatives aim at enabling 
strategy development, an element sometimes missing elsewhere. However, there is a lack of guidance on 
what makes a good strategy; this is difficult, because "good practice" is difficult to apply in an area which 
is about being different from others. What may therefore be missing in Europe is a common policy 
framework that brings together the three roads: enabling cluster emergence, supporting cluster 
initiatives and connecting clusters through trans-national cluster cooperation and exchange. 
The assessment made could be complemented by further work to identify the full potential benefit of the 
cluster concept for more innovation in Europe. The combination of both efforts will allow a more 
comprehensive picture of cluster dynamics in Europe, helping to identify the systemic failures which 
prevent optimal policy support for the development of clusters. The European Cluster Alliance is a first 
important step in this direction. It is an open platform created under the PRO INNO Europe initiative that 
brings together over 50 European partners such as ministries, regional authorities and innovation 
agencies responsible for developing and implementing cluster activities in their territories. The involved 
partners have agreed to work together in developing new tools and instruments to support clusters and 
to test joint actions. In order to broaden these efforts to other cluster policies and initiatives, a "European 
Cluster Memorandum" is being prepared, identifying fields of common interest and articulating the 
interest in working together towards a common agenda. The European Cluster Alliance that was welcome 
by the Competitiveness Council of December 2006 is a bottom-up initiative driven by regional and 
national actors under the umbrella of PRO INNO Europe. The European Cluster Memorandum is a new 
way to deal with the challenge of bridging between regional, national and  
European policy levels. 
 

 
13.7.2. “Lead Market” initiative 
 
Current limitation of Europe’s competitiveness and ability to face global competition can be overcome 
also becoming an economic zone that could generate much more “lead markets”.  
 
The potential economic advantages of the “Lead Market” Initiative (LMI) for Europe are considerable. 
Facilitating the growth of lead markets is an approach to fill the gap between the generation of new 
technologies and the market success of innovations. The gains from closing the gap could include more 
rapid returns on investments and thus greater incentives for expanding private investment in R&D; 
location advantages for R&D and production facilities; higher productivity, increased exports, ultimately 
leading to higher levels of growth and employment. Given the areas identified, the approach would also 
generate substantial environmental and societal benefits (see the LMI Communication). 
 
Two clear themes emerge from the sixth edition of the European Innovation Scoreboard. The first is that 
the innovation gap between the EU and the US has narrowed for the fourth year running. Secondly, 
national innovation performances within the Union are beginning to converge as new Member States 
move closer towards the EU average. 
 
This snapshot of the state of play of innovation in the EU25 last year is the result of an analysis of 25 
different indicators ranging from the percentage of the population with tertiary education to the number 
of new patents registered. These were grouped into five main families: innovation drivers, knowledge 
creation, innovation and entrepreneurship, applications and intellectual property. 
 
Over the past year, the EU improved its relative performance against the US in almost a dozen indicators. 
These include new science and engineering (S&E) graduates, who now make up 13 per thousand 20-29 
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year olds in Europe compared to 10 in the US. The EU also leads in employment in manufacturing 
industries producing high-tech goods (7% of total workforce compared to 4% in the US).  
However, the EU lags behind in other key areas. Venture capital investments in the early life of a 
company are three times higher on the other side of the Atlantic than in Europe. The share of total 
exports taken up by high-tech products is noticeably higher in the US (26.8%) than in the EU (18.4%) 
and the US files a lot more patents.  
After falling further behind Japan in 2005, the EU has reversed the trend, making up for the ground lost 
in the previous four years. The change in fortunes was partly due to a stronger performance in S&E 
graduates and broadband penetration rate. 
 
Within the EU, there are still significant national differences between innovation leaders, innovation 
followers, catching-up countries and those trailing behind. The first group contains Sweden, Finland, 
Denmark and Germany. These are followed by the UK, France, Netherlands, Belgium, Austria and 
Ireland, which find themselves basically on a par with the US. 
 
The scoreboard reinforces the key message: in order to perform well in the innovation stakes, it is 
necessary to have a strong all-round performance. Weaknesses in one or more of the five families of 
indicators can drag down the whole and must be tackled, but not in isolation. 
 
As the EU's innovation policy becomes more sophisticated, the emphasis is shifting away from assessing 
what can be done to improve innovation performance per se to ways in which imaginative breakthroughs 
can be used in practice to achieve societal goals. 
This can be seen from the agreement of the December 2006 Competitiveness Council. This acknowledged 
the critical role that innovation can play for Europe to respond to the challenges and opportunities of the 
global economy and its important contribution to the EU's growth and jobs strategy. To accelerate the 
process, the Council agreed a nine-point strategic priority action plan, which is currently being put into 
practice. The creation of a European Institute of Technology is arguably the plan's flagship. 
 

 
13.7.3. Research  
 
One of the most powerful tools to promote basic, applied and translational health research is represented 
by the Framework Programme of the Directorate General Research, which is currently running the 7th 
time (FP7) with the subtitle “Building the European research area of knowledge for growth”. The 
programme has been designed to respond to the competitiveness and employment needs of the EU, with 
a budget more than doubled compared to that of FP6. According to the Commission proposal and the 
European Parliament and Council Decision , FP7 will be organised into four specific programmes 
stimulating, respectively: (i) transnational cooperation of industry and research institutions; (ii) 
competitiveness in top research by initiating an autonomous European Research Council; (iii) 
strengthening the human potential of European research through support to training, mobility of 
researchers (Marie Curie programme and networks) and the development of European research careers 
(‘Marie Curie’ actions); and (iv) developing research capacities and research infrastructures. More than in 
previous FPs, there are currently substantial investments in relation to the health domain in several of 
the ten FP7 themes. The “Health” theme (EUR 6.0 billion) currently covers a broader scope compared to 
the previous programmes and focused on three fields: biotechnology, generic tools and technologies for 
human health translational research and the optimised delivery of healthcare to European citizens. The 
“Information and Communication Technologies (ICT)” theme - the largest in FP7with EUR 9.1 billion - 
supports the development of healthcare technologies and healthcare provision in Europe, its goal being 
‘to improve illness prevention and safety of care, facilitate active participation of patients, and enable 
personalisation of care that open new opportunities in health and disease management’. A special focus is 
dedicated to e-Health research. In the Food, agriculture and biotechnology theme (EUR 1.9 billion), the 
food, health and well-being topic is considered as a priority, together with life sciences and biotechnology 
for sustainable non-food products and processes. Also other (of the in total nine) themes concern 
research in the health domain. The Environment area (EU 1.9 billion) facilitates research in line with the 
priorities of the European Environment and Health Actions Plan and, among others, the WHO research 
agenda. Research activities include health effects of the exposure to environmental stressors and 
integrated approaches for environment and health risk assessment. Overall, the reimbursement by FP7 
covers 75% of project costs, while the researchers’ institutions have to take care for the remaining 25%. 
It has been noted that the criteria for transnational cooperation and industry involvement may limit the 
funding opportunities for top level basic research and for research with a more public health (and less 
industrial) focus. For this reason, the European Research Council (ERC) started its work in 2007 to 
support “frontier research”. This is to be carried out by research teams, either individually or in 
partnership, competing at European level, in all scientific and technological fields including engineering, 
socio-economic sciences and humanities. This represents a landmark event, a further step towards the 
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formation of a common European Research Area. While the ERC is funded with EUR 7.5 billion over 7 
years, it has already become clear that the amount of applications will considerably exceed the funding 
possibilities, which emphasizes both the need for support and the competitiveness to be expected. While 
the ERC will assign 45% of its budget to life sciences, experience will have to learn what the appropriate 
future funding volume should be in order to ensure a good balance between competition and chance for 
support. 
 
Certainly within the context of FP7, with its new possibilities provided by the European Research Council, 
the opportunities for basic, applied, and translational health research will be more favourable than in the 
previous FP versions. This is very welcome and timely, since for Member States and for Europe as a 
whole, there are many important and challenging research issues to be addressed by the scientific 
community. In addition to generic knowledge development, for example in the fields of genomics, 
oncology, cardiovascular medicine, virology, and brain & behaviour, significant public health and 
healthcare related topics should be prominently represented in the European research agenda. 
Transnational collaborative research can especially be important in two ways. In the first place, from the 
perspective of the issues to be studied for example in case of an international, boarding crossing 
character of the problem (e.g., infectious diseases and environmental issues), problems of scale (e.g. 
when studying very infrequent problems and outcomes such as certain metabolic disorders and cancers 
in infants, and heart transplantation in children), evaluation of scarce high technologies needing 
international cooperation, making comparisons between member states as to demographic changes and 
chronic illness, health promotion strategies/policies, socio-economic determinants of health, or health 
system improvement. And in second place, from the perspective of available expertise: the need to 
internationally combine scarce expertise (in both basic and applies sciences). Accordingly, while 
recognising the importance of competition as to quality and productivity of research, in order to optimise 
the opportunities for transnational research collaboration throughout the EU complementarity and 
cooperation between national and European research funds have an important potential added value. 
 
Translational research 
 
Several initiatives and funding schemes have been activated by the EU for the development of networks 
and infrastructures aimed at promoting and accelerating the practical applications of new scientific 
knowledge. 
 

 

13.7.4. Ethical issues 
 
Ethical issues concerning innovation are often very controversial within and among countries for a 
number of reasons often depending on differences in cultural, religion and other societal characteristics. 
Examples of innovative technologies that have been associated to considerable ethical debate include 
assisted reproduction (e.g. cloning) or birth control (e.g. day-after pill) methodologies as well as the 
development of genetically-modified organisms for food/feed use. “global warming” is also a controversial 
ethical issue considering that many countries that are not significantly contributing to carbon dioxide 
emissions and, therefore, not receiving significant benefits from them, are likely to be heavily affected by 
their environmental impact. Moreover, the process of risk-benefit assessment of innovative technologies 
is quite controversial due to the difficulty of expressing risks in the same currency of benefits and that 
those likely to experience risks are often not those experiencing the benefits. 
Addressing ethical issues of innovation is obviously very important, thus a European Group on Ethics and 
New Technologies (EGE) has been established at European level. The group is consulted for specific 
opinions to be considered by the European Commission and Member States. 
 

 

13.7.5. Personal data protection and health information 
 
Throughout this report one can see the need to have comparable information on health and health-
related behaviour of the population, diseases and health systems at European level, in order to enable 
solid evidence-based decision making. It is necessary to collect data on equity, health among population 
groups such as children, elderly and ethnic minorities, morbidity and chronic diseases, use of cross-
border health services, and patient safety. In order to satisfy these needs, feasible health information 
systems based on individual level data are required. 
 
Data protection issues are the main dilemma with regard to using person identifiable health data in public 
health monitoring. Health data require a high level of protection due to their sensitive nature. On the 
other hand, the public interest of health monitoring at population level can be regarded as overriding the 
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privacy interests of the individual. Data Protection legislation should reflect this delicate balance between 
the rights of the individual and the needs of the society. In a European context, the EU Directive on Data 
Protection (Directive 95/46/EC) is of major importance in this regard (EU, 1995). 
 
Article 8 of the Directive on the processing of sensitive data (e.g. health data) states that such processing 
is in general prohibited. Subsequently, some exemptions to this prohibition are formulated. In the 
context of public health monitoring, the first relevant exemption is explicit consent from the data subject 
(paragraph 2(a)). The second exemption is given in paragraph 3: processing of person identifiable health 
data is allowed where this processing is required for the purpose of preventive medicine, medical 
diagnosis, the provision of care or treatment or the management of health care services. Thirdly, 
paragraph 4 states that subject to the provision of suitable safeguards, Member States may, for reasons 
of substantial public interest, lay down additional exemptions either by national law or by decision of the 
supervisory authority. 
 
All EU Member States have transposed Directive 95/46/EC . Nevertheless, the Network of Competent 
Authorities (NCA; one of the implementing structures of the EU Public Health Programme) became aware 
of problems in the field of public health monitoring due to data protection legislation, implying that a 
harmonised situation had not been reached as yet in this area. The NCA therefore in 2005 established a 
Work Group on Data Protection, which was to study the extent and nature of the problem, and to develop 
a statement on the appropriate implementation of the Directive in the context of public health 
monitoring. 
 
The Work Group carried out an explorative survey among public health researchers, data protection 
experts and the national Data Protection Offices. This exercise resulted in a (non-exhaustive) overview of 
problems encountered in public health monitoring, and of differences between the different national data 
protection systems with regard to processing person identifiable health data for public health purposes. 
Major problems identified in the field were the inability to link different databases at subject level, and 
the obligation to obtain informed consent from each data subject for the collection of registered data. For 
what concerns data protection systems, most Member States have more or less copied Article 8 as 
described above, though there are national Data Protection Acts which have no provisions similar to 
paragraphs 3 and/or 4. Despite this seemingly successful transposition, the survey made clear that the 
actual possibilities for the use of person identifiable health data for public health purposes differ to great 
extents, implying that there is a lot of confusion on how to interpret the Directive and the national laws. 
The Work Group believes that the current situation does not allow to have a suitable health Information 
system at European level as described above. The inability to link different databases at subject level 
poses a threat to data quality, as double counting of events cannot be prevented, and also as people who 
have died or emigrated cannot be identified. Moreover, enabling linkage will help governments to develop 
efficient and adequate policies through a better identification of risk groups. Recent technical 
developments, connecting different sources at subject level via encrypted communication, are very 
promising, as they allow for the safe reutilisation of existing databases. As these new technologies were 
not foreseen at the time the Directive was written, the Work Group urges the European Commission to 
assess whether the existing legal framework can accommodate the current technical situation. 
 
Most importantly, however, there needs to be guidance on the interpretation of the Directive, i.e. the 
(im)possibilities for public health monitoring following from the Directive need to made clear. Obviously 
there is the possibility to obtain explicit informed consent from the data subjects. However, in a public 
health context this is very costly and infeasible. It has indeed been shown that opt-in systems seriously 
complicate the operation of registries relying on clinician notification or access to medical records . More 
important from an evidence base-point of view, such an approach will, through selection bias, seriously 
jeopardise the validity of data which are supposed to be at population level . 
 
Paragraph 3 of Article 8 might provide a legal basis for data processing for public health monitoring 
without explicit consent from all data subjects. However, the Article 29 Working Party, an independent EU 
Advisory Body on Data Protection and Privacy, believes that ‘preventive medicine, medical diagnosis, the 
provision of care or treatment or the management of health-care services’ only refers to individual 
patient care. Thus, only paragraph 4 can be used as the basis for public health monitoring . If this 
interpretation were to be officially adopted, the Directive in itself could never result in a harmonized 
public health field, as it will be up to the Member States to decide whether and how they want to allow 
for data processing for public health purposes. Given this consequence, the Work Group does not favour 
such an interpretation of paragraph 3. Moreover, they feel that the interpretation of the Article 29 
Working Party is illogical, as the analyses of population based data are a necessity for the development of 
adequate prevention and management of health care services at individual level.. 
 
In any case, clearness is needed and hence the European Commission is strongly encouraged, in 
consultation with Member States and other relevant stakeholders, to come to a recommendation on the 
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interpretation of the paragraphs of Article 8 of the Directive relevant for public health monitoring. After 
all, the Commission is bound by The Treaty (Articles 3p and 152) to contribute to the attainment of a 
high level of health protection, to improve health, to prevent disease, and to obviate sources of danger to 
health. Without proper public health monitoring systems at national, and subsequently at European level, 
these goals will never be reached. 
 
 

 
13.8. Civil society involvement and mobilization 

 
The engagement with civil society may profoundly affect the ways in which policy makers understand and 
respond to the needs of people all over the world (WHO, 2002). The responses to the HIV-AIDS 
epidemics is a clear example where NGOs were at the fore-front of advocating and implementing 
measures to address one of today’s most challenging public health emergencies. 
The public health priorities, health management, health prioritisation, and issues on poverty, human 
rights, justice, equity, rights and responsibilities may take on new meanings and new dimensions with 
the growing participation in decision-making of those who may be affected (Stahl et al 2006). The 
involvement of NGOs in policy making at national, European and international level is rapidly developing. 
 
NGO diversities and commonalities 
 
There is no comprehensive directory, mapping and identifying health NGOs in the different Member 
States of the European Union.  
Comparable data at EU level and in the different Member States are lacking for several reasons: 
 
The Civil Society has not yet been fully recognised as a partner and actor in health politics at EU and 
national level, in most cases. Political leadership would be needed to address this challenge and explore 
the breadth of activities that this sector has to offer.  
Secondly, the sector is very volatile and diverse in size, scope and function. The term NGO covers a 
diversity of situations, deeply rooted in the history of Member States. Some NGOs are charities, others 
are networks with an organisation-based membership, others have direct adherents. They work at 
different levels: local, national, European or international levels. 
Thirdly, there is no universally accepted definition of civil society or organizations formed to represent 
civil society. Even within Member States of the EU and the UN, the definition and classification of civil 
society actors varies. Many use the term NGOs synonymously with Civil Society Organisations (CSOs). 
 
A review of the NGO status in Europe has been published in the web. The European Public Health Alliance 
is a European Platform of health and health-related NGOs in Europe. The World Health Organisation has a 
long track record of structured dialogue with NGOs, and 272 organizations were granted an Official 
Relation Status, as of 2001. 
 
In the present context, the working terms ”NGOs and civil society” are used to describe organisations 
that have the four following characteristics (Fazi and Smith, 2006): 
 
They are established voluntarily by citizens seeking to promote their concerns; 
They are organised around the promotion of an issue or the interests of a particular section of society; 
They are autonomous from the State, which is essential if they are to provide credible contributions from 
their numerous and diverse constituencies;  
Finally, they do not aim at optimising profits. 
 
“Health NGOs” are usually considered to fulfil two main types of functions (Fazi and Smith, 2006):  
 
- Service provision. Historically a key activity of health NGOs. Most notably, for drug prevention, 
preventive sexual and reproductive health, HIV AIDS, health care etc. Service providers range from 
small, local community groups to transnational organisations. These services are usually run by 
volunteers, a key element of active citizenship. In addition, NGOs play an increasing role in the 
implementation of public services, on behalf of their national state. Thus they fulfil a public mission.  
 
- Political advocacy. Now a major dimension of NGOs’ work. Advocacy involves influencing public policies, 
with a wide range of activities ranging from research, education, or awareness raising campaigns to 
direct contacts with policy makers. These are activities most common to NGOs working at European level. 
 
These organizations draw from community, neighbourhood, work, social and other connections. NGOs 
have become an increasingly common channel through which people seek to exercise citizenship and 
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contribute to social and economic change. As correctly stated by the European Commission in the White 
Paper on Governance 2001 “many NGOs have an ability to reach the poorest and most disadvantaged 
and to provide a voice for those not sufficiently heard through other channels.” (European Commission, 
2001) 
 
Participating in EU decision making processes 
 
The European Commission has defined the purpose and function of NGOs and the Commission’s 
perspective. It observes: “NGOs can make an important contribution to the development of democracy 
and civil society in the candidate countries.” (European Commission, 2001) In welcoming the expanding 
role and diversity of NGOs five positive roles have been recognized: 
 
• fostering participatory democracy; 
• presenting the views of specific groups of European citizens to the European Institutions; 
• contributing to policy making: The key to NGO influence in lobbying is the provision of credible policy 

advice. Decision makers give priority not to claims to represent the concerns of the public but to 
evidence that would help them build their own case. NGOs with recognised expertise are privileged 
and can create links with insiders on the political arena;  

• contributing to project management; and 
• contributing to European integration. 
 
In addition, NGOs act as watchdogs. However, NG0s benefit from their mission statement and goals: they 
are driven by values rather than profit, they act in the public interest, they represent citizens, issues 
rather than clients and they also aim at engaging citizens in the public sphere (Fazi and Smith, 2006). 
 
NGOs are also important players in monitoring and evaluating the application of Community Law at 
national level. They report back on gaps and propose ways to improve the situation based on a field 
experience. 
 
Advocating for public health at EU level 
 
Along with informal and direct contacts with EU officials, there are many ways a NGO can participate in 
the decision making process at EU level. 
 
A first step is to participate as a stakeholder in the various fora, platforms and working groups initiated 
by the European Commission, in particular DG SANCO. Regular dialogues with policy makers can produce 
many positive results, including better cooperation, enhanced NGO profiles as advisors for public policies, 
and more rationale, cost-effective public health-oriented policies. At European level, the European 
Commission has set up many of these fora. A few examples include the EU Health policy Forum, the 
European Forum on Services in the Internal Market and the Pharmaceutical Forum. However, intensive 
dialogue with medium and small organisation, supported by proper funding is needed. 
The European Commission is bound to consult with stakeholders ahead of legislative proposals, in order 
to better assess the impact that a proposal may have. Responding to consultations is also a way for 
NGOs to make their voice be heard. As an example, recent consultation processes that resulted in 
subsequent action from the European Commission comprise a Green Paper on health services, on 
nutrition and physical activity, on mental health, on the health strategy of the EU. 
 
NGOs can also find allies among citizens’ elected representatives. The Health and Consumer Intergroup 
was established specifically to support MEPs in their legislative work. The Intergroup meets on a bi-
monthly basis and focuses on issues that are on the legislative agenda. It aims at providing concrete 
results, inviting NGO experts and academics to present evidence and work with MEPs on policy 
recommendations. 
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APPENDICES 

 
 

Appendix 1 - Experts contributing to the 
preparation of the Report 

 

Name Affiliation; Participation in EU projects Country* 

Allin Sara LSE Health and European Observatory on Health Systems 
and Policies - London 

UK 

Anderson Ingvar European Environment Agency - Copenhagen EU 
Anderson Peter D. Independent Consultant in Public Health - Barcelona ES 
Arcella Davide European Food Safety Authority - Parma EU 
Ayme Segolène INSERM - Paris; ORPHANET Project FR 
Bäckman Anna European Environment Agency - Copenhagen EU 
Baili Paolo IRCCS Foundation, National Cancer Institute - Milan IT 
Bauer Robert Austrian Road Safety Board - Vienna AT 
Bedlington Nicola European Patients' Forum - Luxembourg LU 
Beekink Erik Netherlands Interdisciplinary Demographic Institute - The 

Hague 
NL 

Beets Gijs Netherlands Interdisciplinary Demographic Institute - The 
Hague 

NL 

Beghi Ettore Mario Negri Institute - Milan IT 
Bertollini Roberto WHO Regional Office for Europe, European Center for 

Environment and Health - Rome 
INT 

Bocca Beatrice National Health Institute - Rome IT 
Bödeker Wolfgang Federal Association of Company Health Insurance Funds - 

Essen; WORKHEALTH Project 
DE 

Bonneux Luc Federal Centre for Health Education, BZgA - Cologne DE 
Bosetti Cristina Mario Negri Institute and Institute of Medical Statistics, 

University of Milan - Milan 
IT 

Bourgeois Denis University of Lyon - Lyon; EGOHID Project FR 
Braido Fulvio San Martino University Hospital - Genova IT 
Branca Francesco WHO Regional Office for Europe - Copenhagen INT 
Brand Angela Department of International Health, Maastricht University - 

Maastricht 
DE 

Brand Helmut Department of International Health, Maastricht University - 
Maastricht 

NL 

Braubach Matthias WHO Regional Office for Europe, European Center for 
Environment and Health - Bonn 

INT 

Calcaterra Roberta Istituto Nazionale per la Promozione della Salute delle 
Popolazioni Migranti - Rome 

IT 

Cambois 
Emmanuelle 

French National Institute of Demographic Studies - Paris FR 

Canale Domenico Pisa University - Pisa IT 
Canonica Walter San Martino University Hospital - Genova IT 
Cardy Tom European Medicine Agency - London EU 
Carinci Fabrizio Monash University, Australia; Serectrix snc - Pescara IT 
Ciccarelli Paola National Health Institute - Rome IT 
de Beaufort Carine Luxemburg General Hospital - Luxemburg; EUDIP Project LU 
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De Beer Joop Netherlands Interdisciplinary Demographic Institute - The 
Hague 

NL 

de Hollander Guus Netherlands Environmental Assessment Agency - Bilthoven NL 
Denecker Jan GS1 AISBL - Brussels BE 
Dodel Richard University of Marburg - Marburg DE 
Dolk Helen University of Ulster - Belfast; EUROCAT Project UK 
Donfrancesco Chiara National Health Institute - Rome IT 
ECDC - Stockholm  (Andrew Amato-Gauci, Andrea Ammon, and Arun Nanda 

have coordinated the contributions from several Agency 
experts) 

EU 

Elmadfa Ibrahim Institute of Nutritional Sciences, University of Vienna - 
Vienna; European Nutrition and Health Report Project 

AT 

EMCDDA - Lisbon (Danica Klempova and Frank Zobel have coordinated the 
contributions from several Agency experts) 

EU 

Fabiansson Stefan European Food Safety Authority - Parma EU 
Foresta Carlo University of Padua - Padua IT 
Gabbi Simone European Food Safety Authority - Parma EU 
Gaebel Wolfgang Department of Psychiatry and Psychotherapy of the Heinrich 

Heine University - Düsseldorf 
DE 

Garrido Herrero 
Lara 

European Public Health Alliance - Brussels NGO 

Gentile Anna Rita European Environment Agency - Copenhagen EU 
Georges Jean Alzheimer Europe - Luxembourg NGO 
Giampaoli Simona National Health Institute - Rome; EUROCISS Project IT 
Gibis Bernhard 
Rudolf 

WHO Regional Office for Europe - Copenhagen INT 

Gommer Martin National Institute for Public Health and Environment - 
Bilthoven 

NL 

Gove Dianne Alzheimer-Europe - Luxembourg NGO 
Hardy Antony R. Central Science Laboratory - York UK 
Healey Arthur European Food Safety Authority - Parma EU 
Healy Arthur European Food Safety Authority - Parma EU 
Hoel Anne European Public Health Alliance - Brussels NGO 
Jager Kitty ERA-EDTA Registry; Dept. of Medical Informatics, Academic 

Medical Centre, University of Amsterdam - Amsterdam 
NL 

Jagger Carol Leicester Nuffield Research Unit, University of Leicester - 
Leicester 

UK 

Jarosinska Dorota European Environment Agency - Copenhagen EU 
Kahlmeier Sonja WHO Regional Office for Europe - European Center for 

Environment and Health - Rome 
INT 

Kaiser Sanja Independent Consultant in Public Health - Split HR 
Kalampoki Vicky Athens University, Department of Hygiene and Epidemiology 

- Athens 
GR 

Kanieff Mark National Health Institute - Rome IT 
Kirch Wilhelm Dresden University of Technology - Dresden DE 
Kisser Rupert Austrian Road Safety Board - Vienna AT 
Knottnerus J. André President of the Health Council of the Netherlands, The 

Hague, and Department of General Practice, Maastricht 
University - Maastricht 

NL 

Kovess Masféty 
Vivianne 

MGEN Foundation for Public Health - Paris FR 

Kramer Anneke ERA-EDTA Registry; Dept. of Medical Informatics, Academic 
Medical Centre, University of Amsterdam - Amsterdam 

NL 

Kramers Pieter National Institute for Public Health and Environment - 
Bilthoven 

NL 

Kreysa Joachim European Chemicals Agency - Helsinki EU 
Kreysa Ulrike GS1 AISBL - Brussels BE 
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Kristensen Finn 
Børlum 

Danish Centre for Evaluation and Health Technology 
Assessment - Copenhagen; EUNetHTA project 

DK 

Krzizanowski Michal WHO Regional Office for Europe, European Center for 
Environment and Health - Bonn; ENHIS 2 Project 

INT 

La Vecchia Carlo Mario Negri Institute and Institute of Medical Statistics, 
University of Milan - Milan 

IT 

Lazdane Gunta WHO Regional Office for Europe - Copenhagen INT 
Le Courtois Patrick European Medicine Agency - London EU 
Linehan Christine University College - Dublin; POMONA 2 Project IE 
Loane Maria University of Ulster - Belfast UK 
Maguire Peggy European Institute for Women's Health - Dublin IE 
Majekodunmi 
Kolade 

European Medicine Agency - London EU 

Manno Valerio National Health Institute - Rome IT 
Mantingh Frederiek WHO Regional Office for Europe - Copenhagen INT 
Masciocchi Mascia National Health Institute - Rome IT 
Menne Bettina WHO Regional Office for Europe, European Centre for 

Environment and Health - Rome 
INT 

Micheli Andrea IRCCS Foundation, National Cancer Institute - Milan; 
EUROCHIP Project 

IT 

Morrone Aldo Istituto Nazionale per la Promozione della Salute delle 
Popolazioni Migranti - Rome 

IT 

Mossialos Elias LSE Health and European Observatory on Health Systems 
and Policies - London 

UK 

Nanni Costa 
Alessandro 

National Transplants Centre - Rome IT 

Noonan Walsh 
Patricia 

University College - Dublin; POMONA 2 Project IE 

Norbäck Dan Uppsala University, Department of Medical Sciences, 
Occupational and Environmental Medicine - Uppsala 

SE 

Oertel Wolfgang University of Marburg - Marburg; EUROParkinson's project DE 
O'Leary Mairead European Multiple Sclerosis Platform - Brussels NGO 
Palmieri Luigi National Health Institute - Rome IT 
Paoletti Rodolfo Nutrition Foundation of Italy and Department of 

Pharmacological Sciences, University of Milan - Milan 
IT 

Part Peter European Commission, DG JRC - Ispra EU 
Permanand Govin WHO Regional Office for Europe - Copenhagen INT 
Petridou Eleni Athens University, Department of Hygiene and Epidemiology 

- Athens 
GR 

Petrucci Francesco National Health Institute - Rome IT 
Pinchera Aldo University of Pisa - Pisa IT 
Poli Andrea Nutrition Foundation of Italy and Department of 

Pharmacological Sciences, University of Milan - Milan 
IT 

Pugliatti Maura Institute of Clinical Neurology, University of Sassari - Sassari IT 

Racioppi Francesca WHO Regional Office for Europe - Copenhagen INT 
Ramirez Alvaro Children Therapy Centre - Cork; HOPE project IE 
Reid Amanda European Institute for Women's Health - Dublin IE 
Rigby Michael School of Public Policy and Professional Practice, Keele 

University - Keele 
UK 

Robine Jean-Marie Demographics and Health Team, Centre Val d'Aurelle - 
Montpellier; Euro- REVES Project 

FR 

Rogmans Wim European Association for Injury Prevention and Safety 
Promotion - Amsterdam 

NL 

Rokho Kim WHO Regional Office for Europe, European Center for 
Environment and Health - Bonn 

INT 

Rosenkötter Nicole University of Applied Sciences - Bielefeld DE 
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Salize Hans Joachim Arbeitsgruppe Versorgungsforschung Zentralinstitut für 
Seelische Gesundheit - Mannheim 

DE 

Sauer Fernand High Council for Public Health - Paris FR 
Savoye Erick European Men's Health Forum - Brussels NGO 
Schmets Gérard WHO Regional Office for Europe - Copenhagen INT 
Schmitt Jochen Technical University of Dresden - Dresden DE 
Schmitt Natalie Technical University of Dresden - Dresden DE 
Schöning Gabi European Environment Agency - Copenhagen EU 
Schröder-Bäck Peter Institute of Public Health - Bielefeld DE 
Schulte in den 
Bäumen Tobias 

Institute of Public Health - Bielefeld DE 

Sengölge Mathilde Austrian Road Safety Board - Vienna AU 
Silano Marco National Health Institute - Rome IT 
Staatsen Brigit Centre for Environmental Health Research - Bilthoven NL 
Tamsma Nicoline National Institute for Public Health and Environment - 

Bilthoven 
NL 

Thalheim Christoph European Multiple Sclerosis Platform - Brussels NGO 
Thelen Jürgen Robert Koch Institute - Berlin; ECHIM Project DE 
Thomson Sarah LSE Health and European Observatory on Health Systems 

and Policies - London 
UK 

Toeller Viktoria Department of Psychiatry and Psychotherapy of the Heinrich 
Heine University - Düsseldorf 

DE 

Torre Marina National Health Institute - Rome IT 

Valtueña Martínez 
Silvia 

European Food Safety Authority - Parma EU 

Van Oyen Herman Scientific Institute of Public Health - Brussels BE 
Viegi Giovanni National Research Council - Palermo IT 
Villa Elisa San Martino University Hospital - Genova IT 
Weyers Simone Federal Centre for Health Education, BZgA - Cologne DE 
White Alan Leeds Metropolitan University - Leeds UK 
Wijnhoven Trudy WHO Regional Office for Europe - Copenhagen INT 
Wolf Tanja WHO Regional Office for Europe, European Center for 

Environment and Health - Rome 
INT 
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Appendix 5 - Schematic description of the 

development of the information database for 
producing the Report on “The Health Status in 
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tuberculosis 
tularemia 
tumour 
tumours 
turbinate 
Turkey 
typhi 
typhoid 
UK+A1253 
ulcer 
ulcers 
ultrasound 
ultrasounds 
unemployment 
unhealthy 
unintentional 
unipolar 
United Kingdom 
uptake 
uranium 
urban 
urbanization 
urban-rural 
urinary 
uterus 
vaccination 
vagina 
vaginitis 
vascular 
VCJD 
vector-borne 
venereal 
ventilation 
verotoxigenic 
vertebral 
vibrio 
victimization 
victims 
violence 
vision 
visual 
vulnerability 
vulnerable 
waste 
wastewater 
water 
water-borne 
weather 
well-being 
wildfires 
windstorms 
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withdrawal 
women 
work 
workers 
workforce 
working 
work-place 
wound 
wrist 
xeroderma 
x-ray 
x-rays 
 yellow fever 
yersinia 
yersiniosis 
young 
zinc 
zoonoses 
 


