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Molecular genetic investigations of substances use disorders (SUDs) should be large and deeply 
phenotyped. However, samples meeting both criteria are rare and other phenotyping approaches 
may yield heritable phenotypes showing moderate genetic correlations with more rigorously 
assessed phenotypes. While interpreting results across phenotyping strategies may be 
challenging, increased sample size may offset the power decline often accompanying 
misclassification. We previously demonstrated that using multiple domains of evidence can 
a) increase the number of likely cases identified, b) identify individuals at increased risk of SUDs,
and c) better classify screened controls for both opioid use disorder (OUD) and alcohol use
disorder (AUD) in All of Us.

We empirically evaluated multiple case-control assignment strategies to find the best balance of 
characteristics including phenotyping effort, sample size, heritability, and expected discovery 
power. Strategies include using a single domain, such as diagnostic codes or self-reported data 
to multidomain classifications with strictly screened controls. For OUD, we demonstrated maximal 
heritability when using strictly defined controls. While a greater ratio of controls to cases can be 
obtained when using unscreened (7.0-9.9x) versus screened (2.1-2.8x) controls, the expected 
decreases in detectable allele association sizes are modest (1.087 to 1.079). In contrast to OUD, 
we did not observe meaningful differences in heritability for AUD when using different control 
definitions. Within OUD and AUD, the effect of different control definitions on heritabilities were 
similar across ancestry groups. Further research is needed to optimize cross OUD-AUD and 
polysubstance analyses in All of Us and other biobanks. 
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