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Machine learning Predictors of Substance Use disorder using Genetics
Need Control for Ancestry
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Machine learning (ML) models are beginning to proliferate in psychiatry, however machine
learning models in psychiatric genetics have not always accounted for ancestry. Using three
examples, an empirical example based on a proposed genetic test for OUD, an empirical example
using genome-wide significant hits for tobacco smoking, and simulation, we show that genetic
prediction using ML generates algorithmic bias when ancestry is uncontrolled for. We utilize
five ML algorithms trained with 16 brain reward-derived “candidate” SNPs proposed for
commercial use and examine their ability to predict OUD vs. ancestry in an out-of-sample test set
(N =1000, stratified into equal groups of n =250 cases and controls each of European and
African ancestry). We contrast findings with 11 genome-wide significant variants for tobacco
smoking. We rerun analyses with 8 random sets of allele-frequency matched SNPs. To document
generalizability, we generate and test a random phenotype. None of the 5 ML algorithms predict
OUD or tobacco dependence better than chance when ancestry was balanced but were
confounded with ancestry in an out-of-sample test. In addition, the algorithms preferentially
predicted admixed subpopulations. Random sets of variants matched to the candidate SNPs
by allele frequency produced similar bias. Finally, random SNPs predicting a random simulated
phenotype show that the bias attributable to ancestral confounding could impact any ML-based
genetic prediction. Ancestry (and population stratification) are enduring confounds in genetics,
generating algorithmic bias in machine learning models. Future approaches will need to control
ancestral decent to appropriately predict risk for substance use disorders.
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