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Background: Evaluating for sex differences in clinical research using subgroup analyses is a common practice, but many claimed subgroup differences based on sex have been found to be spurious.  In the field of genetic epidemiology, researchers also use subgroup analyses to determine if gene variants have different effects in women compared with men.  The aim of this study was to evaluate whether prominently claimed sex differences for genetic effects have sufficient internal and external validity.
Methods: The investigators gathered a convenience sample of studies that claimed sex differences in gene-disease associations in the articles’ titles by using the PubMed search “polymorphisms*[ti] AND (gender [ti] OR sex [ti])”.  Studies were eligible if they were association studies that claimed different genetic effects across sexes of one or more gene variants for any human disease or phenotype.  The investigators identified the claimed sex difference, and then determined if the analysis for the sex difference was planned a priori or post hoc and whether it was performed on the entire study sample or a subset thereof.  They also designated claims of sex differences as 1) appropriately documented, 2) insufficiently documented, or 3) spurious using three specified criteria.  In those studies felt to be appropriately and insufficiently documented, the investigators confirmed (when possible) the statistical significance of the sex-gene interaction.  Finally, they tested the studies with the best internal validity for external validity by examining whether proposed sex differences had been corroborated by other studies.
Results: Seventy-seven eligible studies with a total of 432 distinct claims of sex differences were evaluated.  The median sample size was 560, with a median of 49% women.  Of the 432 sex claims, 66.2% were conceived a priori and 48.6% used the entire sample.  Only 13% of sex claims were felt to be appropriately documented by either performing a statistical test for interaction or presenting non-overlapping 95% confidence intervals.  The rest were considered insufficiently documented (70%) or spurious (17%).  Data were available for reanalysis of 188 of the claims, 55.9% of which were found to be not statistically significant.  Of 60 claims with the best internal validity, only 6 had been corroborated by other studies.
Conclusions: Claims of sex differences in genetic association studies are often insufficiently documented or spurious.  It is recommended that claims of sex differences be based on a priori, clearly defined, and adequately powered analyses when possible, and that interaction tests be appropriately documented.  Limitations of findings should be explained, as should the need for corroboration with other studies.
