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A second type of comparison can involve paired data. For each subject, a parameter 
is measured before treatment and after treatment. Thus, each subject serves as his own 
control. For this type of study, there are two samples (but no population group). The 
statistical analysis compares the mean value of the “before” measurements, with the 
mean value of the “after” measurements. Disis et al. (37) provide an excellent example 
of the statistical analysis of paired data, where immune response in cancer patients was 
measured before and after vaccination.

Third, the mean value from a first sample can be compared with the mean value 
of a second sample. With this type of comparison, in the context of clinical trials, the 
human subjects in the first sample are not the same people as the human subjects in 
the second sample. This third type of comparison is the most common trial design that 
is used in randomized clinical trials.

VII.  ONE-TAILED TEST VERSUS TWO-TAILED TEST

The terms one-tailed test and two-tailed test are encountered, for example, when con-
ducting analytical studies on manufactured tablets and when conducting clinical trials. 
When doing calculations, these terms are encountered when plugging a Z value into a 
table of areas under the standard normal curve, and acquiring a P value. One-tailed test 
is also called one-sided test, and two-tailed test is also called two-sided test.

This standard table has been called “Standard Normal Distribution Areas” (38) 
“Areas in Tail of the Standard Normal Distribution” (39) and “Areas Under the 
Standard Normal Curve” (40).

The heading of the table of areas under the standard normal curve typically directs 
the reader to one column of numbers, which is to be used for one-tailed tests, and to 
another column of numbers, which is to be used for two-tailed tests (41).

A one-tailed test is used to determine if the mean of group 1 is greater than the 
mean of group 2, while a two-tailed test is used to determine if the mean of group 
1 is different than the mean of group 2 (42). By “different,” what is meant here is 
whether there is a statistically significant difference. More accurately, by “different,” 
what is meant is if the difference is plausible within an acceptable degree of error (43). 
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