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Data

• PATH is a nationally representative longitudinal study of tobacco use
• Wave 4 Cohort, Waves 4–5 (2017–19) vs Waves 5–6 (2019–2021)

• 2017–19: 28,061 adults
• 2019–21: 24,751 adults

• Our tobacco use state variables are derived from questions about:
• Established use of cigarettes or ENDS 
• Past-30-day use of cigarettes and ENDS

• Incorporate longitudinal participant weights



Methods – Multistate transition model

Estimates underlying transition hazards (rates) assuming that a person’s 
tobacco-use state over time can be approximated by a continuous-
time, stochastic model.

Brouwer et al. (2020). Tobacco Control.
Example code using PATH weights is 
available at tcors.umich.edu
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Methods – Product use transitions



Previously, between 2015–17 and 2017–19, 
we saw multiple changes…

Brouwer et al. (2023). Tobacco Control.



… especially an increasing persistence of 
ENDS and dual use.

2015–17 2017–19

Presenter Notes
Presentation Notes
Adult dual users have become less likely to return to sole cigarette use but not more likely to discontinue cigarettes. Dual users are staying dual users



We see fewer changes from 2017–19 to 
2019–21.
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We see fewer changes from 2017–19 to 
2019–21.

A continued decrease in cigarette initiation among 
those who had never used cigarettes or ENDS

A rebound increase in ENDS cessation

An increase in cigarette cessation 
among those smoking and vaping 



2017–19 2019–21

Dual use remains persistent, but there has been 
an increase in cigarette cessation among those 
who use both products.



We see the recent increase in the dual to ENDS-
only use transition across adult age groups.

Fraction transitioning per year 
from dual to ENDS-only use



But, there is little adoption of ENDS among 
those currently smoking.

Fraction transitioning per year 
from cigarette-only to dual use



Viewing transitions as fractions of the population 
suggests that there has not been substantial 
benefit to public health.
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Viewing transitions as fractions of the population 
suggests that there has not been substantial 
benefit to public health.

• Adult cigarette initiation is 
already quite low, so further 
reduction has minimal impact

• The number of people 
transitioning from cigarette-only 
to dual use is approximately 
offset by the number of people 
transitioning from dual to 
cigarette-only use.
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However, there maybe benefits for younger 
adults.

Ages 18–24 
2019–21

Ages 35–90 
2019–21



Take-aways

• We found 3 statistically significant changes in transitions rates from     
2017–19 to 2019–21

• Reduced cigarette initiation among never users
• Increased ENDS cessation among ENDS-only users
• Increased cigarette cessation among those smoking and vaping

• We expected larger changes in transitions rates because of the changes in 
the marketplace and regulatory context and several public health events.

• Some changes in behavior may have already been accounted for in Wave 5 (2019)
• Changes may have been short-lived

• The public health impact of these trends will likely be minimal.
• Few people using cigarettes are switching to dual use, especially older adults.



Tobacco regulatory implications

• Adoption of ENDS among those currently smoking remains low, especially 
among older adults

• Regulatory goal: Promotion of harm reduction among older adults
• Regulatory goal: Prevention of ENDS initiation among those who would not have 

initiated smoking

• Even if cigarette cessation among those using cigarettes and ENDS is 
increasing, persistence of dual remains high

• Science question: Is dual use increasing or reducing the likelihood of cigarette 
cessation after accounting for demographics and motivation to quit?

• Regulatory goal: Promotion of transitions from dual use to non-current use or 
exclusive ENDS use
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Questions?
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