
Chapter 41

Interaction

1 General Purpose

In the Chap. 25 interaction of continuous outcome data has been assessed. The

efficacy of one treatment is better in one of the subgroups, and the efficacy of the

other treatment is better in the other subgroup. With interaction an overall data

analysis is pretty meaningless, and separate analyses of the subgroups must be

presented. Of course, with multiple treatments and subgroups interaction is possible

as well, but the analysis is much more complex. In the current chapter we will

demonstrate how to assess interaction of binary outcome data instead of continuous

outcome data.

2 Schematic Overview of Type of Data

Treatment modality outcome (binary)

(0 and 1) (1 and 2)
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3 Primary Scientific Question

Does one treatment perform better in one subgroup and does the other treatment so

in the other subgroup.

4 Interaction, Example 1

We will use the example of the Chap. 40, Sect. 40.4, once more to assess the

presence of interaction between males and females on the outcome.

males females

proportion treat 1 0.42 0.71

SE 0.05 0.08

proportion treat 2 0.22 0.60

SE 0.05 0.03

�
�
Differences 0.20 0.11

pooled SE 0.07 0.09

Differences between males and females 0.20�0.11¼ 0.09 with a pooled SE of

√[(0.072) + (0.092)]¼ 0.11. Z-value¼ 0.09/0.11¼ 0.82. This z-value not statisti-

cally significantly different from zero (see the underneath t-table). It means that,

although confounding of genders has been demonstrated in these data (Chap. 40),

no interaction between the genders is in the data.
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The 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 simultaneously. 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.
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A z-value of 0.82 is a lot smaller than 1.960, and the corresponding two-tail

p-value is, thus, > 0.05, and not significant.

5 Interaction, Example 2

The hypothesized data from the above example have been slightly changed.

responders non-responders total proportion SE¼ √[p(1–p)/n)]
males:

treat 1 36 50 86 36/86¼ 0.42 √(0.42� 0.58/86)

¼0.05

treat 2 14 50 64 14/64¼ 0.22 ¼0.05

total 50 100 150

females:

treat 1 120 80 200 0.60 ¼0.03

treat 2 24 10 34 0.71 ¼0.08

total 144 90 234

p¼ proportion, n¼ sample size, SE¼ standard error

males females

proportion treat 1 0.42 0.60

SE 0.05 0.03

proportion treat 2 0.22 0.71

SE 0.05 0.08

�
�
Differences 0.20 �0.11

pooled SE 0.07 0.09

Difference in proportion between males and females 0.20 + 0.11¼ 0.31 with

a pooled SE of √[(0.072) + (0.092)]¼ 0.11. The z-value¼ 0.31/0.11¼ 2.82.

This z-value statistically larger than 1.960, the p-value is significantly different

from zero (see above t-table). It means that a significant interaction between

genders is in these data. In the males the treatment 1 performs better, in the females

the treatment 2.
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6 Conclusion

A two-sample t-test (or rather z-test) (see also Chap. 36) can be used to test whether

the differences in treatment efficacies of two subgroups are significantly different

from one another. The above example shows that a significant interaction between

genders can be demonstrated in such data. In the males the treatment 1 performed

better, in the females the treatment 2 did so.

7 Note

More background, theoretical and mathematical information of interaction assess-

ments can be found in Statistics applied top clinical studies 5th edition, Chap. 30,

Springer Heidelberg Germany, from the same authors.
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