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A common misunderstanding concerns the relation of the concepts of interaction and association, and is
manifested by the idea sometimes expressed that two variables cannot interact if they are not associated with
each other. The purpose of this article is to review the concepts of interaction and association, and to present a
simple example that demonstrates the distinctness of these concepts.
Interaction is the condition where the relation between an explanatory and a response variable is different at
different values of another explanatory variable. Association means that information about the value of one
variable conveys information about the average value of another variable.
To illustrate these ideas, consider a study in which three variables are observed. The explanatory variables are
the presence or absence of a parasite in a host, and the sex of the host. The response variable is the vigor of the
host. We might be interested in 1) whether the presence or absence of the parasite is associated with the sex of
the host (e.g., do females have more parasites), a question of association, and 2) whether the effect of the
presence of the parasite on the vigor of the host is different for the two sexes (e.g., does having the parasite
reduce vigor more in males than in females), a question of interaction.
To carry out this study, we collect data on these three variables, and form a two-by-two table of presence versus
absence of parasite crossed with female versus male. For each of the four cells formed by this table, the sample
size can be labelled as N1, N2, N3, and N4 and the mean vigor as M1, M2, M3, and M4, where the subscripts 1
to 4 refer to, respectively, presence/female, presence/male, absence/female, and asbsence/male.
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To answer the question of association, we assess whether N1/N3 is equal to N2/N4, with equality implying no
association. That is, if the proportion of females with parasites equals the proportion of males with parasites,
then there is no association. This would usually be done by calculating the Pearson's Chisquare statistic from
the contingency table of cell frequencies. To answer the question of interaction, we assess whether M1-M3 is
equal to M2-M4, with equality implying no interaction. That is, if having the parasite reduces vigor in females
the same amount as it reduces it in males, then there is no interaction. This would usually be done by an
analysis of variance to compare the means.
The information required to assess association involves only the sample sizes whereas the information required
to assess interaction involves only the means. Therefore, it would certainly be possible to observe an
interaction (or no interaction) regardless of whether or not there was an association. A question as to whether
two explanatory variables are associated is distinct from a question as to whether those two variables interact in
their effect on a response variable.
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