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“Intent to Treat” Analysis 

 You wish to evaluate the relative effectiveness of two types of therapy.  You randomly assign 

half of your subjects to receive Therapy A, half Therapy B.  Some subjects drop out of the study prior 

to its completion.  You have measured your subjects at baseline, at completion of the therapy, and, 

ideally, at other time points between and beyond baseline and completion of therapy.  Some of your 

subjects are lost between baseline and completion of the therapy – they elect not to continue in the 

study, they die, or they are abducted by aliens.  If you analyze the data only for those who completed 

the study, your results may be biased.  For example, you randomly assign 20 subjects to weight loss 

program A and another 20 to weight loss program B.  Six subjects complete Program A, 12 complete 

Program B.  You have data only at baseline and after completion of therapy.  You compute, for each 

case, the number of pounds lost between baseline and completion of therapy and then use an 

independent samples t test to compare the two programs (this analysis is mathematically identical to 

testing the interaction term in a Program x Time factorial ANOVA).  Using data provided by David 

Howell, here are the results: 

 

Group Statistics 

 group N Mean Std. Deviation Std. Error 

Mean 

loss 

1 6 22.67 4.274 1.745 

2 12 13.25 4.093 1.181 

 

Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) 

loss 

Equal variances assumed .001 .981 4.538 .000 .000 

Equal variances not 

assumed 

  

4.469 .001 .001 

 

 Among completers, those in Program A lost significantly more weight than did those in 

Program B – but does that mean that Program A is really the more effective program.  Perhaps 

Program A’s apparent effectiveness is just an artifact of it being more effective at causing those who 
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are not losing weight to exit the program.  Your random assignment to groups has been destroyed by 

the group difference on attrition.  Is there any way you can resolve this problem? 

 This problem is often discussed under the topic “Intent to Treat.”  The basic desire is to find a 

way to analyze relevant data from all (40) subjects initially randomized to groups.  One approach to 

impute post-therapy data for all those missing such data.  One way to do that is the Last Observation 

Carried Forward (LOCF) method.  With this method, the most recent nonmissing score is substituted 

for the subject’s subsequent missing scores.  For our weight-loss data, we have data only at baseline 

and after therapy, so we replace missing post-therapy scores with baseline weights.  In terms of 

difference scores, this amounts to assigning a weight-loss score of 0 to every subject who did not 

complete the therapy. 

 I modified Howell’s data, setting to zero the weight-change for every subject who was lost.  

Here is a t test on these modified data: 

Group Statistics 

 group N Mean Std. Deviation Std. Error 

Mean 

loss 

1 20 6.80 10.880 2.433 

2 20 7.95 7.352 1.644 

 

Independent Samples Test 

 Levene's Test for Equality of Variances t-test for Equality of Means Sig. (2-tailed) 

F Sig. t df  

loss 

Equal variances assumed 5.399 .026 -.392 38 .697 

Equal variances not assumed   -.392 33.357 .698 

 

 Ahah, now our groups have means that do not differ significantly but variances that do.  The 

analysis is, however, invalid.  Adding all those 0s to the data has now resulted in the data being 

distinctly not normal, violating the distributional assumption.  Look at this additional output: 
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Group 1 

Statistics
a
 

loss 

N 

Valid 20 

Missing 0 

Mean 6.80 

Median .00 

Mode 0 

Std. Deviation 10.880 

Skewness 1.098 

Kurtosis -.604 

 

 
 

Group 2 

Statistics
a
 

loss 

N 

Valid 20 

Missing 0 

Mean 7.95 

Median 9.50 

Mode 0 

Std. Deviation 7.352 

Skewness .057 

Std. Error of Kurtosis .992 

 

 
 

 If the researcher has additional data on variables expected to be related to the post-treatment scores, multiple 

imputation might provide more reasonable substitutes for the missing data than those described above.  SAS Proc Mixed 

can be used without needing to impute missing data.  Also, if there have been observations between baseline and end-of-

http://core.ecu.edu/psyc/wuenschk/MV/RM-ANOVA/Mixed-Proc_ANOVA-1W1B.zip
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therapy, and subjects don’t drop-out soon after the initiation of therapy, the LOCF imputation method might be more 

reasonable. 

 Here is published example of the Intent to Treat analysis. 

Karl L. Wuensch, November, 2015 
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