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Markov Transition Analysis

Goal: transition analysis using multiple 
products (cigs, e-cigs, combustible, smokeless) 
and compare hazards of transition between:
• Male and female sex
• Age groups
• Race/ethnicity groups

Current use definition: now uses product 
everyday or some days

Data: Population Assessment of Tobacco and 
Health (PATH) study
• Weighted to represent the US population
• Waves 1-4: 2013-2018

Categories: 
1. Never user
2. Former user 
3. Cigarettes only
4. E-cigarettes only
5. Other combustibles only
6. Smokeless tobacco only
7. Cigarettes + e-cigarettes
8. Cigarettes + other combustibles
9. Cigarettes + smokeless tobacco 
10. Poly-use with cigarettes 
11. Poly-use without cigarettes 



Observed Transition Counts: Current Use

• Unweighted
• Transitions between cigs + 

e-cigs/combust à
exclusive cigs
• Transitions out of 

exclusive e-cigs use
• Transitions out of poly use 



Multistate Model Results: All Transitions

• Cumulative 
probabilities of 
transition (%)
• Incorporate survey 

weights
• Captures observed 

probabilities well
• All transitions allowed


