
Background: Susceptibility to tobacco use has been shown to predict the onset of tobacco use. It is unclear whether the predictive value 
varies based on (a) the particular susceptibility measure, (b) the tobacco product of interest, or (c) the individual’s experience with other 
tobacco products. This study aims to assess the prediction structures linking susceptibility measures with the onset of e-vapor and smokeless 
tobacco (SLT) products among young adults. 
Methods: The study population is US civilian young adults 18-24 years of age, sampled in the longitudinal Population Assessment of Tobacco and 
Health (PATH) study. Susceptibility to use SLT and e-vapor products was assessed via two sets of questions about curiosity, likelihood of try next year, 
likelihood of use if a best friend offers, respectively, at wave 2. Outcome was the onset of e-vapor or SLT use between wave 2 and 3. Lifetime and 
current use of tobacco products was assessed via self-report.  Poisson regressions were used for analysis. Analyses for SLT was restricted to males 
only.
Results: For both e-vapor products and SLT, all three susceptibility measures predicted the onset of product use individually. The prediction 
tended to be stronger among baseline never tobacco users compared to current users and tended to be stronger for SLT compared to e-vapor 
products. For SLT, peer offering is the strongest predictor among never tobacco users (RR=41.4, 95% CI=5.1, 335.3); curiosity is the strongest 
predictor among tobacco users (RR=4.6, 95% CI=1.2, 17.5) in multivariate analyses with all three susceptibility measures included. For e-vapor 
products, intention to try is the only robust predictor for e-vapor onset among never tobacco users in multivariate analyses (RR=3.0, 95% 
CI=1.5, 6.0). 
Conclusions: Susceptibility measures predict the onset of SLT and e-vapor use among young adults. Results suggest that tobacco use history, the 
specific product under study, and particular measure should be considered when evaluating the prediction of product onset using susceptibility 
measures.
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TABLE 1. Estimated Proportions (%) of Individuals who Were Susceptible to Tobacco Use by Tobacco Use Status Among Young Adult Never 
Smokeless Tobacco Users (Male Only) or Never E-vapor Product Users. Data from PATH Adult Wave 2, 2014-2015.

This scientific research is presented by Altria Client Services LLC (ALCS). ALCS affiliate companies are tobacco product manufacturers. 

► Study population: non-institutionalized civilian adults 18–24 years of age living in the US, sampled in the longitudinal Population
Assessment of Tobacco and Health (PATH) study (US HHS 2019).
– Analytic sample: never users of smokeless tobacco or e-vapor products at wave 2 assessment

► Assessment: audio computer assisted self-interviews (ACASI), with standardized multi-item modules on use of various tobacco products,
including cigarettes, e-cigarettes, cigars, smokeless tobacco, snus, hookah, pipe, and dissolvable tobacco.
– Survey questions about ever use of these tobacco products are typically in the format of “Have you ever smoked/used …, even one or

two puffs/times?”
► Outcome: incidence of e-vapor use or smokeless tobacco use, which is defined as using for the first time between wave 2 and wave 3

assessments among young adults who had never used prior to wave 2 assessment.
► Susceptibility measures: three survey questions about: curiosity; likelihood of using in the next year, and likelihood of using if best friends

offer for the respective tobacco product.
– Rated on a 4-point Likert scale
– Dichotomized as “definitely-negative” (not susceptible) vs. all others (susceptible) in this analysis on individual items.

► History of tobacco product use
– Never tobacco users: individuals who had never used any tobacco products by wave 2 assessment
– Current tobacco users: individuals who were currently using at least one tobacco product on some days or every day at wave 2

assessment
– Non-current tobacco users: individuals who had ever used at least one tobacco product by wave 2 and were not currently using any

tobacco products at wave 2 assessment
► Analysis

–

– Descriptive statistics: weighted proportions stratified by susceptibility and the history of other tobacco product use
– Poisson regression was used to produce Relative Risk (RR) estimates

– Analysis weights were used to adjust for selection probability, nonresponse patterns, possible deficiencies in the sampling frame,
and attrition, as recommended by PATH. Balanced repeated replication method was used to generate standard errors and 95%
confidence intervals (CI).

– Analyses were conducted using Stata 15.0 (StataCorp, College Station, Texas, USA).

Wave 2 other tobacco use status Never user (n=721) Non-Current user (n=837) Current user (n=980)
Smokeless tobacco

Ever been curious about using SLT 4.7 7.6 10.3
Think you will try SLT in the next year 3.0 6.9 14.6
Would use SLT if a best friend offers 2.8 9.3 16.9
Any non-definitely negative 6.5 12.9 19.8

E-vapor products
Wave 2 other tobacco use status Never user (n=1682) Non-Current user (n=979) Current user (n=426)
Ever been curious about using e-vapor 19.0 25.0 42.4
Think you will try e-vapor in the next year 12.2 26.2 52.9 
Would use e-vapor if a best friend offers 14.6 33.6 61.6
Any non-definitely negative 24.9 41.2 69.6

In general, the proportion of individuals who were susceptible to SLT or e-vapor was largest among current tobacco users, followed by smokeless 
tobacco (Table 1). 

FIGURE 1. Incidence of Smokeless Tobacco Use Among Male Young Adults by Baseline Tobacco Use Status. Data from PATH Wave 2 and 3, 2014-2016.

TABLE 2. Estimated Association Between Susceptibility to Smokeless Tobacco (SLT) Use and SLT Onset Among Male Young-Adult Never 
SLT Users. Data from PATH Wave 2 and 3, 2014-2016.

Other tobacco use status at baseline Susceptibility measure Bivariate
RR (95% CI)

Multivariate
RR (95% CI)

Never tobacco users

Ever curious about using SLT 25.7 (2.0, 331.5) 5.7 (1.2, 27.3)
Think will try SLT in the next year 9.7 (0.5, 199.6) 0.2 (<0.1, 5.5)
Would use SLT if a best friend offers 44.0 (3.2, 600.3) 41.4 (5.1, 335.3)
Composite score (0 vs. >=1) 18.0 (1.4, 231.0)
Composite score (beyond 0) 1.8 (0.9, 3.7)

Non-current tobacco users

Ever curious about using SLT 7.3 (2.4, 22.2) 4.6 (1.2, 17.5)
Think will try SLT in the next year 6.5 (2.3, 18.3) 4.3 (0.6, 29.8)
Would use SLT if a best friend offers 3.7 (1.2, 11.7) 0.5 (0.1, 2.7)
Composite score (0 vs. >=1) 4.8 (1.5, 15.2)
Composite score (beyond 0) 1.6 (0.9, 3.1)

Current tobacco users

Ever curious about using SLT 3.8 (1.7, 8.7) 2.8 (1.0, 7.7)
Think will try SLT in the next year 2.8 (1.3, 5.9) 1.2 (0.3, 5.3)
Would use SLT if a best friend offers 2.7 (1.3, 6.0) 1.3 (0.3, 7.1)
Composite score (0 vs. >=1) 3.0 (1.4, 6.5)
Composite score (beyond 0) 1.2 (0.8, 1.6)

RR: Relative risk. Multivariate model includes all three susceptibility variables. Bold font indicates statistical significance at 0.05 level.

In all groups, the majority did not start using SLT regardless of their susceptibility status (Figure 1). In all three groups of individuals by their baseline 
tobacco use status, each susceptibility measure is a robust predictor for SLT onset at follow-up. Among never tobacco users, friend offering is the 
strongest predictor for SLT onset. Among tobacco users (current and non-current), curiosity is the strongest predictor for SLT onset. Based on 
results for the susceptibility composite score, the prediction largely operates at the any susceptibility vs. non-susceptibility level (Table 2). 

FIGURE 2. Incidence of E-Vapor Use Among Young Adults by Baseline Tobacco Use Status. Data from PATH Wave 2 and 3, 2014-2016.

TABLE 3. Estimated Association Between Susceptibility to E-vapor Use and E-vapor Onset Among Young-Adult Never E-Vapor Users. Data from PATH 
Wave 2 and 3, 2014-2016.  

Other tobacco use status at baseline Susceptibility measure Bivariate
RR (95% CI)

Multivariate
RR (95% CI)

Never tobacco users

Ever curious about using an e-vapor 3.0 (1.8, 4.9) 1.7 (0.9, 3.3)
Think will try an e-vapor next year 4.3 (2.8, 6.7) 3.0 (1.5, 6.0)
Would use e-vapor if a best friend offers 3.3 (2.1, 5.3) 1.1 (0.5, 2.2)
Composite score (0 vs. >=1) 3.0 (1.9, 4.8)
Composite score (beyond 0) 1.6 (1.3, 1.8)

Non-current tobacco users

Ever curious about using an e-vapor 1.9 (1.1, 3.4) 1.2 (0.6, 2.3)
Think will try an e-vapor next year 2.3 (1.4, 3.7) 1.2 (0.7, 2.3)
Would use e-vapor if a best friend offers 2.6 (1.5, 4.3) 2.0 (0.9, 4.5)
Composite score (0 vs. >=1) 2.3 (1.4, 3.8)
Composite score (beyond 0) 1.2 (0.9, 1.6)

Current tobacco users

Ever curious about using an e-vapor 1.4 (0.9, 2.2) 1.2 (0.7, 2.0)
Think will try an e-vapor next year 1.6 (1.1, 2.5) 1.6 (0.8, 3.0)
Would use e-vapor if a best friend offers 1.5 (0.9, 2.4) 1.0 (0.5, 1.8)
Composite score (0 vs. >=1) 1.8 (1.1, 3.0)
Composite score (beyond 0) 1.0 (0.9, 1.2)

RR: Relative risk. Multivariate model includes all three susceptibility variables. Bold font indicates statistical significance at 0.05 level.

In all groups, the majority did not start using e-vapor products regardless of their susceptibility status (Figure 2). Among never and non-current tobacco 
users, all three susceptibility measures are robust predictors for e-vapor onset, individually. Intention to try is the only robust predictor for e-vapor onset 
among never tobacco users in multivariate analyses, suggesting a potential role of other factors in e-vapor onset, especially among existing tobacco 
users. Based on results for the composite score, the predictors operate at the any susceptibility vs. non-susceptibility level. In addition, higher composite 
score predicts e-vapor onset among never tobacco users (Table 3). 

Limitations
► Observational study.
► The assessment was based on self-report information.
► The response level at the household screening is moderate.
► Estimates for SLT among never tobacco users are of suboptimal

precision due to low incidence

Susceptibility measures are robust predictors of tobacco use onset. Whether susceptibility predicts actual onset of tobacco use varies based 
on a) the tobacco product of interest, and b) use status of other tobacco products, among young adults in the US.

Strengths
► Prospective design.
► Nationally representative data enhances generalizability of results.
► Use of ACASI and relatively low attrition helped reduce bias

associated with attrition.

► Susceptibility to tobacco use has been shown to predict the onset of tobacco use among youth (Nicksic and Barnes, 2019; Bold et al., 2017).
► Certain susceptibility measures have been used as proxies for behavioral changes in research (e.g., intention to try or use tobacco products).
► Some gaps in knowledge exist.

– There has been limited evidence for the young adult population, among whom the onset of tobacco use is high.
– It is unclear whether the susceptibility-onset association vary by:

• the history of other tobacco product use,
• susceptibility measures, or
• tobacco product category.

► The aim of this study is to estimate the prospective relationships between three susceptibility measures and the onset of two tobacco
products, smokeless tobacco and e-vapor products among young adults 18-24 years of age living in the United States.




