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Stress contributes to premature aging and susceptibility to alcohol use disorder (AUD) and AUD
itself is a factor in premature aging; however, the interrelationships of stress, AUD and premature
aging are poorly understood.

We constructed a composite score of stress (CSS) from thirteen stress-related outcomes in a
discovery cohort of 317 individuals with AUD and controls. We then developed a novel
methylation score of stress (MS Stress) as a proxy of CSS comprising 211 CpGs selected by a
penalized regression model. The effects of MS Stress on health outcomes and epigenetic aging
were assessed in a sample of 615 AUD patients and controls using epigenetic clocks and DNAm
telomere length (DNAmMTL). Statistical analysis with an additive model using MS Stress and a
methylation score for alcohol consumption (MS Alcohol) were conducted. Results were replicated
in two independent cohorts (Generation Scotland GS n=7028 and the Grady Trauma Project GTP
n=795).

CSS and MS Stress were strongly associated with heavy alcohol consumption, trauma
experience, epigenetic age acceleration (EAA) and shortened DNAMTL in AUD. Together, MS
Stress and MS Alcohol additively showed strong stepwise increases in EAA. Replication analyses
showed robust association between MS Stress and EAA in the GS and GTP cohort.

A methylation-derived score tracking stress exposure is associated with various stress-related
phenotypes and EAA. Stress and alcohol have additive effects on aging, offering new insights
into the pathophysiology of premature aging in AUD, and potentially, other aspects of gene
dysregulation in this disorder.
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