
Chapter 5

One-Sample Continuous Data (One-Sample
T-Test, One-Sample Wilcoxon Test)

1 General Purpose

Studies where a single outcome per patient is compared to zero may be analyzed

with the one-sample t-test (see also Chap. 4). The t-test is only adequate, if the data
can be assumed to follow a Gaussian-like frequency distribution. For non-

Gaussian-like data the one-sample Wilcoxon test will be appropriate.

2 Schematic Overview of Type of Data File
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3 Primary Scientific Question

Are the one-sample t-test and one-sample Wilcoxon test adequate for testing

whether the result of a one-sample study is significantly different from a zero

result?

4 Data Example, One-Sample T-test

In 10 patients the mean blood pressure reduction after treatment is calculated with

the accompanying p-value. A p-value< 0.05 indicates, that there is less than 5 %

probability that such a decrease will be observed purely by the play of chance.

There is, thus,> 95 % chance that the decrease is the result of a real blood pressure

lowering effect of the treatment. We call such a decrease statistically significant.

Patient number mm Hg decrease

1 3

2 4

3 �2

4 3

5 1

6 �3

7 4

8 3

9 2

10 1

Is this decrease statistically significant?

Mean decrease ¼ 1.6 mm Hg

SD ¼ 2.4129 mm Hg

From the standard deviation (SD) the standard error (SE) can be calculated using

the equation

SE ¼ SD/√ n (n¼ sample size)

SE ¼ 2.4129/√ 10¼ 0.7636

De t-value (t) is the test-statistic of the t-test, and is calculated as follows:

t ¼ 1:6 = 0:7636 ¼ 2:095

Because the sample size is 10, the test has here 10–1¼ 9� of freedom.

The t-table underneath shows that with 9� of freedom the t-value should

be> 2.262 in order to obtain a two-tail result significantly different from zero at

p< 0.05. With a t-value of 2.095 the level equals: 0.05< p< 0.10. This result is

close to statistically significant, and is called a trend to significance.
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5 T-Table

The underneath t-table has a left-end column giving degrees of freedom (� sample

sizes), and two top rows with p-values (areas under the curve¼ p-values), one-tail

meaning that only one end of the curve, two-tail meaning that both ends are

assessed simulataneously. The t-table is, furthermore, full of t-values, that, with

1 degrees of freedom, are equal to z-values (Chap.36). The t-values are to be

understood as mean results of studies, but not expressed in mmol/l, kilograms, but

in so-called SEM-units (Standard error of the mean units), that are obtained by

dividing your mean result by its own standard error. With many degrees of freedom

(large samples) the curve will be a little bit narrower, and more in agreement with

nature.

5 T-Table 27

http://dx.doi.org/10.1007/978-3-319-27104-0_36


6 Data Example, One-Sample Wilcoxon Test

Patient number mm Hg Decrease Smaller one of two add-up sums

1 3 6.5

2 4 9.5

3 �2 3.5 3.5

4 3 6.5

5 1 1.5

6 �3 6.5 6.5

7 4 9.5

8 3 6.5

9 2 3.5

10 1 1.5

The example of the previous section will be applied once more for a Wilcoxon

analysis. We will first put the differences from zero in ascending order. The patients

5 and 10 are equal (1 mm Hg different from zero), we will give them rank number

1.5 instead of 1 and 2. Patient 3 and 9 are equal (have equal distances from zero),

and will be given rank number 3.5 instead of 3 and 4.

The patients 1, 4, 6, and 8 are again equal and will be given rank number 6.5

instead of 5, 6, 7, 8. When each patient has been given an appropriate rank number,

all of the positive and all of the negative rank numbers will be added up, and the

smaller number of the two will be used for estimating the level of statistical

significance. Our add-up sum of negative outcome values is the smaller number,

and adds the values of the patients 3 and 6, and equals 3.5 + 6.5¼ 10. According to

the underneath Wilcoxon table with 10 number of paires the add-up value of

10 indicates that our p-value equals< 0.10. This result is very similar to the result

of the above t-test. Again a trend to significance is observed at 0.05< P< 0.10.

Wilcoxon Test Table

Number of pairs P< 0.10 P< 0.05 P< 0.01

7 3 2 0

8 5 2 0

9 8 6 2

10 10 8 3

11 13 11 5

12 17 14 7

13 20 17 10

14 25 21 13

15 30 25 16

16 35 30 19

The first column in the above Wilcoxon test table gives the numbers of patients

in your file. Rank numbers of positive and negative differences from zero are
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separately added up. The second, third, and fourth columns give the smaller one of

the two add-up sums required for statistical significance of increasing levels.

7 Conclusion

Studies where one outcome in one patient is compared with zero can be analyzed

with the one-sample t-test. The t-test is adequate, if the data can be assumed to

follow a Gaussian-like frequency distribution. For non-Gaussian-like data the

one-sample Wilcoxon test is appropriate. The example given shows that levels of

statistical significance of the two tests are very similar.

8 Note

More background, theoretical and mathematical information of testing null-

hypothesis testing with t-tests and Wilcoxon tests is given in Statistics applied to

clinical studies 5th edition, Chap. 1, Springer Heidelberg Germany, 2012, from the

same authors.
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