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Appendix 3 – The logistic procedure in SAS 9.2 
 

The first analysis conducted used the LOGISTIC procedure in SAS. The syntax used is shown below; 

proc logistic data =AL; 
class  year ( ref ='2008' ) agegp ( ref ='[45-49]' ) gender; 
Weight  weights;   
model  M_S_AL/TOT =  year agegp gender year*agegp year*ge nder agegp*gender 
year*agegp*gender /   link =glogit expb ; 
By country; 
run; 

Categorical variables are specified with the CLASS statement. The reference (ref=) command allows 

particular values of the categorical variable to be taken as reference values that all others will be 

compared to in the analysis.  

The WEIGHT statement identifies the column in the data set containing the weighting allocated to 

each row of data.  

 

LINK function (GLOGIT) 

There are various link functions available for the procedure. GLOGIT is used as this link function 

specifies the generalised logit function. The LOGISTIC procedure fits the generalised logit model 

where each of the non-reference categories is contrasted with the reference category.  

The procedure allows a reference class to be specified. For this analysis the year 2008 and age group 

of [45-49] years are specified as reference categories. Gender does not need a reference class as it is 

a binary response, so one is automatically compared with the other in the procedure. 2008 was fixed 

as the reference year as this is when the questions were harmonised. 

 

Model 

Two forms of the MODEL statement can be specified. The first form, referred to as single-trial 

syntax, is applicable to binary, ordinal, and nominal response data. The second form, referred to as 

events/trials syntax, is restricted to the case of binary response data. The single-trial syntax is used 

when each observation in the DATA= data set contains information about only a single trial, such as 

a single respondent in the EU-SILC instrument. 

When each observation contains information about multiple binary-response trials, such as the 

counts of the number of subjects observed and the number responding, then events/trials syntax 

can be used. In the events/trials syntax, two variables are specified that contain count data for a 

binomial experiment. These two variables are separated by a slash. The value of the first variable, 

events, is the number of positive responses. The value of the second variable, trials, is the number of 

trials. In the single-trial syntax, one variable is specified on the left side of the equal sign as the 

response variable. This variable can be character or numeric.  



 

2 

 

For both forms of the MODEL statement, explanatory effects follow the equal sign. Variables can be 

either continuous or classification variables. Classification variables can be character or numeric, and 

they must be declared in the CLASS statement. When an effect is a classification variable, the 

procedure enters a set of coded columns.  

This analysis has to use the 2
nd

 option for the model statement as the data available publically via 

Eurohex, can be transformed to this format, i.e, the response used is of the form events/trials. 

The response with syntax events/trials representing the number of respondents with mild or severe 

activity limitation (M_S_AL) divided by the total number of respondents in the sample for each 

category (TOT). The terms in the model are gender, age group and year along with all interactions 

between these terms. 

The EXPB statement displays exponentiated values of the estimates. 

The BY country statement allows for subpopulation analysis, with the subpopulations defined as the 

EU25 countries.  Analysis of subpopulations is a common analytic practice. A subpopulation is a 

subset of a larger population where the inclusion in the subpopulation is dependent on a particular 

characteristic. For example a subpopulation from the population of European citizens could be 

defined by gender, age group or country of residence.    

Although the use of a BY or WHERE statement in the LOGISTIC procedure seems an intuitive 

approach for analysing the subgroups of interest it is incorrect. This approach simply considers the 

subpopulations of the original sample but ignores the variability of the domain sample sizes across 

the strata of the sample design (Cochran, 1977). This often results in under-estimated variances. 

The surveylogistic procedure in SAS 9.2 
The SURVEYLOGISTIC procedure fits linear logistic regression models for discrete response survey 

data by the method of pseudo-maximum likelihood, incorporating the sample design into the 

analysis. The procedure enables the use of categorical classification variables as explanatory 

variables, using the syntax for main effects and interactions employed in the GLM and LOGISTIC 

procedures.   

Before the survey procedures were added to SAS the analysis of sample data was carried out under 

the assumption that the sample is drawn from an infinite population by simple random sampling. 

This does not take account of complex survey designs that are more generally used when conducting 

surveys from large and spread out populations. 

The next analysis conducted used the SURVEYLOGISTIC procedure in SAS. The syntax used is shown 

below; 

proc surveylogistic data =AL nomcar; 
class  year ( ref ='2008' ) agegp ( ref ='[45-49]' ) gender; 
Weight  weights;   
model  M_S_AL/TOT =  year agegp gender year*agegp year*ge nder agegp*gender 
year*agegp*gender /   link =glogit expb ; 
Domain  country; 
run;  
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NOMCAR requests that the procedure treat missing values in the variance computation as not 

missing completely at random (NOMCAR) for Taylor series variance estimation. The NOMCAR 

statement treats those missing data on the outcome of interest as a separate domain and hence, 

performs an unconditional subpopulation analysis of non-missing cases. This ensures that despite 

missing data, the full structure of the complex sample is reflected in the estimates of statistics 

computed based on the non-missing data (after case-wise deletion).  

The DOMAIN statement is used for the subpopulation analysis. As stated in the description for the 

LOGISTIC procedure using a BY or WHERE statement before analysing the subgroup of interest 

seems sensible yet it is statistically incorrect. This approach simply considers the subpopulations of 

the original sample but ignores the variability of the domain sample sizes across the strata of the 

sample design (Cochran, 1977). This often results in under-estimated variances. 

Using the DOMAIN statement along with the survey procedures for subpopulation analysis first 

produces an overall model for the whole population, i.e the EU25 countries pooled together. Then a 

subpopulation analysis is carried out for each of the 25 countries independently.  

A subpopulation analysis should use the entire sample in the analysis and also take the sample size 

of the created domain into account. This is important because created domains are often not related 

to the original sample design, as in this case. Using the DOMAIN  statement in the SAS Survey 

procedures ensures that the correct use of the entire data set occurs and separate analyses per 

domain are performed while accounting for the random variability introduced by domain sample 

sizes unrelated to sample design.  


