
• Data were from 30,575 adults in biennial surveys (2015-2021) of 
the US nationally-representative longitudinal cohort study: the 
Population Assessment of Tobacco and Health Study (n=65,686 
pairs of consecutive surveys; T1 and T2)

• Participants rated past-week average pain intensity from 0 (no 
pain) to 10 (worst pain imaginable)

• Ratings >4/10 were deemed moderate/severe pain and ≤4/10 
deemed no/low pain

• Four mutually exclusive substance use categories were defined 
based on past 30-day use: no cannabis/tobacco use; exclusive 
cannabis use; exclusive tobacco use; co-use

• Bidirectional effects of tobacco/cannabis and pain were 
estimated in two analyses: 

1) logistic regression assessing if T1 substance use affected 
moderate/severe pain at T2, with/without adjusting for T1 pain 
2) multinomial model assessing if pain status at T1 affected 
substance use at T2, with/without adjusting for T1 substance 
use
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• One-fifth of US adults suffer from chronic pain, which is associated with 
poor quality of life and poor mental health

• People with chronic pain are also at increased risk of tobacco and 
cannabis use

• Increased pain is associated with increased risk of co-use vs exclusive 
tobacco or cannabis use

• Bidirectional relationships between tobacco and pain have been 
demonstrated, but pathways between pain, cannabis use, and co-use are 
understudied

• We aimed to estimate the effect of substance use on later pain intensity 
and conversely, the effect of pain intensity on later substance use

Introduction Methods

• Findings demonstrated bidirectional relationships between pain and the exclusive use and co-use of cannabis and tobacco
• Results demonstrate that cannabis maybe situated in a positive feedback loop with pain, as has been previously demonstrated for tobacco
• Results indicate potential synergy in the co-use of cannabis and tobacco with respect to pain
• Co-use was the most likely substance use pattern to lead to subsequent moderate/severe pain, and moderate/severe pain was more likely to lead to 

co-use than either exclusive cannabis or tobacco use
• The acute analgesia offered by both the exclusive and co-use of cannabis and tobacco may increase use of these substances, which ultimately 

worsens pain in the long-term via central sensitization, perpetuating the cycle of pain and cannabis and tobacco use

Results

Conclusions

Probability of T2 Pain by T1 
Substance Use Category

Probability of T2 Substance Use by T1 Pain Status

Causal diagrams of the relationship between 
substance use and pain in consecutive surveys

Multinomial regression model of the effect of T1 moderate/severe pain on T2 substance use category (N= 65,686)

Logistic regression model of the effect of T1 substance use category on T2 moderate/severe pain (N= 65,686)

Weighted prevalence of demographic and psychosocial characteristics by T1 pain status 
across analytical sample (N= 65,686 pairs of waves)
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