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Which statistical test to use is one of the most common

questions asked of statisticians. When we are aiming to

compare two groups (or compare one group to reference

value), the answer to this question depends on the source

and type of data.

Sources of data include independent groups and

related groups. Examples of independent data groups in-

clude those obtained from males and females or from pa-

tients randomly assigned to different treatments. Examples

of related (paired) data groups include those obtained

from matched subjects (e.g., identical twins) or the same

subjects under different conditions, such as measurements

made before and after treatment. Types of data include

categorical, ordinal, and continuous.1 For the purposes of

most statistical tests, continuous data are divided into

those that have a Normal distribution2 and those that do

not. Table 1 summarizes appropriate statistical tests for

various combinations of data source and type.

Continuous data with a normal distribution should

be tested using parametric methods, such as the t-test.

Even if the data do not appear normally distributed, or

there are marked differences in the variance of two

groups of data, it may be possible to transform the data

by taking the logarithm, square root or reciprocal in such a

way as to make the data fit a normal distribution and

correct any differences in variance.3 To change the scale by

transformation is not cheating. Rather it is a legitimate

way of enabling use of parametric tests, which are

preferred because they provide results with higher levels

of significance than nonparametric tests for the same

sample size. When suitable transformation is not possible,

the data should be treated like ordinal data and tested

using nonparametric methods, such as the Mann–Whitney

test.

Of the various mistakes that can occur when selecting a

statistical test, it appears that applying a parametric test to

ordinal data is one of the most common.4,5 This mistake

can potentially lead to the erroneous conclusion that a

significant difference exists (type 1 error), although that

outcome is infrequent.5
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Table 1. Appropriate Uses of Selected Statistical Tests

Type of Data

Nominal
Ordinal

Not normally distributed continuous Normally Distributed Continuous

Aim
Compare one group with a hypothetical value w2 test Sign test One-sample t-test

Wilcoxon signed rank test z-test
Compare two independent groups w2 test Mann–Whitney test Unpaired t-test

Fisher’s exact test
Compare two paired groups McNemar’s test Sign test Paired t-test

Wilcoxon matched pairs signed rank sum test
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