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Theoretical and Empirical Faces of Heterogeneity

We thank Schmidt et al. for contributing their recent paper (1) and letter (2) to the literature 

on heterogeneity of difference and ratio effect measures. The letter wisely emphasizes the 

relevance of structural limits on the risk difference (RD). Indeed, if RD = −0.30 among 

women and unexposed men have a risk of 0.20, RD homogeneity is impossible.

The simulation results (1) for the Q test statistic would be most relevant to the meta-analytic 

evidence we reviewed (3). With small sample sizes or small fractions of doubly exposed 

individuals, test size was greater than alpha in the RD homogeneity tests and less than alpha 

in the tests of odds ratio (OR) homogeneity. This disparity would push the power to detect 

heterogeneity upward for the RD tests and downward for the OR tests, a result consistent 

with our conjecture that differential power might be part of the explanation.

Two of us (PD, TJV) are engaged in related methodologic work that has mathematically 

assessed the three-dimensional volume in the four-dimensional space (of the four outcome 

probabilities under the different exposure combinations) for which homogeneity holds on 

the risk difference, risk ratio, and odds ratio scales. The respective volumes are 1.33 for the 

risk difference, 1.76 for the risk ratio, and 2.47 for the odds ratio scale (4). Thus, relatively 

speaking, there are more values of the outcome probabilities for which odds ratio 

homogeneity holds than risk ratio homogeneity and more values for which risk ratio 

homogeneity holds than risk difference homogeneity. However, these are simply 

mathematical statements over all possible outcome probabilities. The real question is what 
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values the outcome probabilities take empirically with actual exposures and outcomes and 

how closely these probabilities approximate homogeneity on different scales.

We are thus heartened by the agreement on the part of Schmidt et al. (1) that the ultimate 

question is empirical and not theoretical. The suggestion to shun the RD has been made in 

the belief that it is usually much more heterogeneous than ratio measures such as the OR in 

empirical research settings. Although there are more heterogeneous possibilities for the RD 

than for the OR, it would be difficult to defend the assumption that each of those 

possibilities has the same probability, within or across the many studies that are actually 

conducted. As noted in our article (3), further evidence is therefore required before 

concluding that the risk difference is in fact a more heterogeneous measure.
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