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ABSTRACT 
Statistical analysis is a blend of statistics and programming. Often the written description of the required analysis that 
is framed by the statistician may sound tricky to program and may make us fetch for the STAT procedures. But 
sometimes the underlying requirement can be easily derived using the regular basic non-STAT i.e. non-statistical 
SAS® procedures! One such case is where the t-test analysis is to be performed on one sample with the null 
hypothesis of population mean=0. 

This paper is going to explicate some steps on the bridge between the STAT and non-STAT SAS procedures with the 
help of two situations where the requirement demands one sample t-test analysis and can be met using PROC 
MEANS. 

INTRODUCTION  
Analysis of statistics in a single sample is a vital section in clinical trials across all the phases. The pattern and 
behaviour of the drug is gauged by observing the results of the study parameter from one point in time to another. In 
other words, the study of change in the results is an integral part of such one sample analysis. When this analysis is 
based on t-test where one may want to study the confidence intervals about the mean change or compare the results 
across two time points as a pair, the procedure to be used to obtain the essential statistics need not be PROC TTEST 
always. If we read the given specification carefully and interpret after breaking it down we would learn that PROC 
MEANS can help us achieve our objective.  

Let us see this with the help of the following examples. 

EXAMPLE 1: CONFIDENCE INTERVAL (CI) OF MEAN CHANGE FROM BASELINE BASED 
ON STUDENT’S T-TEST. 
Let us take a simple one sample data where we want to analyse the change in observations based on the Student’s t-
test. Consider the following dataset called DATA RES, where RES, BASE and CHG are the variables respectively 
showing the original results, the baseline and the change from baseline for each subject. 

 
Table 1: DATA RES dataset containing the subject wise original results, baseline, and change from baseline. 

Our requirement is to find the CI of mean change based on t-test. Let us find this using the PROC TTEST first and 
then the PROC MEANS in SAS and compare the outputs. 
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How MEAN is T-test, continued 

 

METHOD 1: USING PROC TTEST 
proc ttest data=res; 
var chg; 
run; 
 

 
OUTPUT 1.1: Output from PROC TTEST showing the t-test statistics for mean change 

 
METHOD 2: USING PROC MEANS 

proc means data=res lclm uclm;                                                               
var chg; 
run; 
 

 
OUTPUT 1.2: Output from PROC MEANS showing the 95% confidence limits for mean change 

It is clear from the two outputs, OUTPUT1.1 and OUTPUT1.2, that the CI limits produced by both the procedures are 
identical. 

Note: We have requested only the CI from MEANS procedure in the above example but other statistics seen in the t-
test output also match the ones produced from MEANS procedure which can be seen when requested. 

 

EXAMPLE 2: CI, T-STATISTIC AND P-VALUE OF WITHIN GROUP MEAN CHANGE USING 
PAIRED T-TEST. 
By within group here we mean within individual group that is nothing but within one sample. Let us take a case where 
we need to analyse the results observed at two points of time as a pair.                            
The following dataset DATA RES2 contains the results collected at two different time points, RES1 and RES2. 

 

Table 2: DATA RES2 dataset containing independant results, RES1 and RES2, at two distinct time points for 
each subject. 
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How MEAN is T-test, continued 

 

Let us derive the CI, t-statistic and the p-value for within group mean change. 

METHOD 1:  USING PROC TTEST 
proc ttest data=res2;                                                              
paired res1*res2;                                                                           
run; 

 

 
OUTPUT 2.1: Output from PROC TTEST showing the t-test statistics for difference in the two results 

 
METHOD 2: USING PROC MEANS  

As seen in the t-test output, OUTPUT2.1, the analysis is done on the difference of the variables mentioned in the 
PAIRED statement i.e. RES1 – RES2 in our case. So we need to create a similar variable first, say DIFF = RES1 – 
RES2 and then pass it to the MEANS procedure.   

proc means data=res2 lclm uclm t prt;                                                
var diff;                                                                                   
run; 

 

 
OUTPUT 2.2: Output from PROC MEANS showing the 95% confidence limits, the t-test statistic and p-value 
for mean difference in the two results 

As seen from the two outputs, OUTPUT2.1 and OUTPUT2.2, the statistics derived using both the methods are same. 

Note: In paired t-test analysis the pair under analysis consists of independent results observed at two different time 
points, so the case considered in the first example can also be looked at as a pair i.e. a pair of baseline and post 
baseline results.  So we can say that the first example is also a paired t-test analysis on the difference RES – BASE.  
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How MEAN is T-test, continued 

 

CONCLUSION  
The relation between PROC MEANS and PROC TTEST is seen in a single sample case because of the same 
underlying null hypothesis - Ho: population mean is zero. So while working on one sample statistics around the mean, 
either procedure can be used to generate the statistics such as CI of the mean, t-statistic, t-test p-value because the 
statistical theories used in both procedures are the same. 
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