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Cannabis use may induce changes across the DNA methylome, suggesting that DNA methylation 
(DNAm) could serve as a sensitive biomarker for cannabis use. Previously, we identified DNAm 
associations with lifetime cannabis use (ever vs. never), but these changes may be reversible 
upon cessation. Using DNAm data from 2,216 human blood samples across two cohorts, we 
conducted two meta-analyses of epigenome-wide association study (EWAS) for (1) current 
cannabis users (n=385) vs. never users (n=1,475); and (2) former users (quit >1 year, n=356) 
vs never users. Our comparison revealed that most DNAm changes associated with 
current cannabis use attenuated after a year of quitting, with a correlation of 0.26 between the 
effect sizes from the two EWAS meta-analyses. Using the EWAS Toolkit, we examined the 
overlap between our top 20 CpGs associated with current cannabis use and epigenome-
wide results from the EWAS Atlas. Our analysis identified significant enrichment in various 
health conditions and traits, including cardiovascular and metabolic health, immune diseases, 
substance use, pain syndrome, carcinoma, aging, and air pollution. Pathway analysis indicated 
that the most enriched pathway for genes implicated in current cannabis use is cholesterol 
metabolism.  

This study is the first to investigate the reversion of DNAm changes associated with cannabis 
use upon quitting. We found that DNAm levels of most CpGs revert to those observed in never 
users after a year of cessation, providing preliminary evidence for the reversibility of DNAm 
associated with cannabis use.
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