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Abstract

Objective—To examine whether mental health problems predict incident use of 12 different
tobacco products in a nationally representative sample of youth and young adults.

Method—This study analyzed Wave (W) 1 and W2 data from 10,533 12-24-year old W1 never
tobacco users in the Population Assessment of Tobacco and Health (PATH) Study. Self-reported
lifetime internalizing and externalizing symptoms were assessed at W1. Past 12-month use of
cigarettes, electronic nicotine delivery systems (ENDS), traditional cigars, cigarillos, filtered
cigars, pipe, hookah, snus pouches, other smokeless tobacco, bidis and kreteks (youth only), and
dissolvable tobacco was assessed at W2.

Results—In multivariable regression analyses, high severity W1 internalizing (adjusted odds
ratio (AOR)=1.5, 95% confidence interval (CI): 1.3, 1.8) and externalizing (AOR=1.3, 95% ClI:
1.1, 1.5) problems predicted W2 onset of any tobacco use compared to no/low/moderate severity.
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High severity W1 internalizing problems predicted W2 use onset across most tobacco products.
High severity W1 externalizing problems predicted onset of any tobacco (AOR=1.6, 95% ClI: 1.3,
1.8), cigarettes (AOR=1.4, 95% CI: 1.0, 2.0), ENDS (AOR=1.8, 95% CI: 1.5, 2.1), and cigarillos
(AOR=1.5, 95% CI: 1.0, 2.1) among youth only.

Conclusions—Internalizing and externalizing problems predicted onset of any tobacco use.
However, findings differed for internalizing and externalizing problems, and by age. In addition to
screening for tobacco use, healthcare providers should consider screening for mental health
problems as a predictor of tobacco use. Interventions addressing mental health problems may
prevent youth from initiating tobacco use.

Keywords
adolescent; young adult; tobacco; mental health; epidemiologic studies

INTRODUCTION

While decreases in the overall prevalence of cigarette use among youth and young adults in
the United States (U.S.) have been observed over the past decade, cigarette use among those
with mental illness has remained static since 2005.1-3 Further, individuals with serious
mental illnesses have a life expectancy 25 years shorter when compared to the general
population,® with a bulk of the disparity attributed to tobacco-related illnesses.> The
literature thus far has been limited to examination of associations between mental illness and
cigarette use, despite increases in use of non-cigarette products, such as e-cigarettes,
hookah, and cigars (e.g. cigarillos), especially among U.S. youth and young adults.®
Therefore, it is critical to examine whether mental illness predicts the onset of tobacco use
across products during adolescence and young adulthood, when the risk of the onset of
mental illness and substance use is greatest.”-

Few longitudinal studies have examined how internalizing (depression, anxiety) and
externalizing (conduct, Attention Deficit Hyperactivity Disorder (ADHD), oppositional/
defiant) problems predict tobacco use among youth and young adults. Those that have
examined the onset of tobacco use among individuals with mental health problems are
generally limited to cigarette use among youth.8-13 While studies of internalizing problems
have shown that depression predicts the onset of cigarette use among youth,8-10 others found
mixed results for anxiety.11: 12 Two studies found that ADHD predicts the onset of cigarette
use among youth,8 13 and one study among youth and young adults found that ADHD plus a
co-existing conduct disorder or oppositional defiant disorder predicted overall tobacco use in
the past year.14 Additionally, higher depressive symptoms among college students predicted
e-cigarette use in the past 30 days.1®> However, to our knowledge, no prospective study has
explored whether mental health problems predict the onset of tobacco use across products
among youth and young adults.

Using data from Waves 1 and 2 of the Population Assessment of Tobacco and Health
(PATH) Study, the present study investigated whether internalizing and externalizing
problems at Wave 1 predicted the onset of use for multiple types of tobacco products (i.e., 12
products for youth; 10 products for young adults) at Wave 2 in a nationally representative
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sample of youth and young adult never tobacco users. Based on the negative reinforcement
model of drug addiction, 16 we hypothesized that those with higher severity of internalizing
and externalizing problems would be more likely to begin using tobacco, regardless of
product type. Furthermore, because early onset of psychopathology may be a marker for
future tobacco use behaviors,1’” we also examined whether the association between mental
health problems and tobacco use varied by age group.

Study Design and Participants

This paper reports data from youth (12-17 years) and young adults (18-24 years) recruited
at Wave 1 (September 2013-December 2014) and followed up approximately a year later
(average period of follow-up was 52 weeks) at Wave 2 (October 2014-October 2015) of the
PATH Study. The time between the interviews varied as a function of respondents’
schedules, time needed to contact respondents, and grouping of multiple respondents within
a household. The present analyses were restricted to 10,533 Wave 1 youth (n=9,067) and
young adult (n=1,466) never tobacco users with data on tobacco use, internalizing and
externalizing problems, and covariates for the specific associations examined. Of these Wave
1 youth, 1,051 turned 18 years old at Wave 2 and were retained in the youth analyses.

Further details regarding the PATH Study design and methods are published elsewhere.18
Details on survey interview procedures, questionnaires, sampling, weighting and
information on accessing the data are available at http://doi.org/10.3886/Series606. The
PATH Study recruitment employed a stratified address-based, area-probability sampling
design at Wave 1 that oversampled adult tobacco users, young adults (18 to 24 years), and
African-American adults. An in-person screener was used at Wave 1 to select youths and
adults from households for participation.

Population and replicate weights were created that adjusted for the complex study design
characteristics (e.g., oversampling at Wave 1) and nonresponse at Waves 1 and 2. Combined
with the use of a probability sample, the weights allow analyses of the PATH Study data to
compute estimates that are robust and representative of the non-institutionalized, civilian
U.S. population ages 12 years and older. At Wave 1, the weighted response rate for the
household screener was 54.0%. Among households that were screened, the overall weighted
response rate at Wave 1 was 74.0% for the Adult Interview and 78.4% for the Youth
Interview. At Wave 2, the overall weighted response rate was 83.2% for the Adult Interview
and 87.3% for the Youth Interview. The PATH Study uses audio computer-assisted self-
Interviews (ACASI) available in English and Spanish to collect self-report information on
tobacco-use patterns and associated health behaviors. All participants age 18 and older
provided informed consent, with youth participants age 12 to 17 providing assent while their
parent/legal guardian provided consent. The study was conducted by Westat and approved
by the Westat institutional review board.
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Mental Health Problems—Mental health problems were assessed via the Global
Appraisal of Individual Needs - Short Screener (GAIN-SS), modified for the PATH Study.
19,20 The GAIN-SS identifies individuals at risk for mental health or substance use disorders
using a continuous measure of severity, based on the number of items endorsed. Items for
the GAIN-SS were derived from the full GAIN instrument, a validated, standardized
biopsychosocial assessment for individuals entering treatment for substance use or mental
health disorders2! and recommended for use in epidemiological samples by the PhenX
Toolkit.22 This study assessed severity across two subscales: internalizing (4 items) and
externalizing (7 items) problems. The items and reliability for these subscales have been
reported elsewhere.19: 20

The number of responses endorsed for lifetime mental health problems were summed for
each subscale and complete data for subscale components were required (range: 0—4 for
internalizing problems and 0-7 for externalizing problems). Based on the number of
symptoms endorsed for each of the two subscales, respectively, participants were
categorized into no/low/moderate (0—3 symptoms) or high (4 symptoms for internalizing
problems or =4 symptoms for externalizing problems) severity levels.1® 20 Categorization of
an individual as high severity indicates a high likelihood of a lifetime occurrence of a
disorder with need for services.23

Tobacco use—~Participants were asked about past 12-month use of each tobacco product
at Wave 2, including cigarettes, electronic nicotine delivery systems (ENDS), traditional
cigars, cigarillos, filtered cigars, pipe, hookah, smokeless tobacco (i.e. loose snus, moist
snuff, dip, spit, or chewing tobacco), snus pouches, bidis and kreteks (youth only), and
dissolvable tobacco. A brief description and pictures of each product (except cigarettes)
were shown to participants when asked about the products. Wave 1 never tobacco users (i.e.,
never using any of the above listed 12 tobacco products for youth and never using any of the
above listed 10 tobacco products for young adults) who reported use of a tobacco product in
the past 12 months at Wave 2 were classified as new users. Due to assessment of e-cigarettes
in Wave 1 and ENDS in Wave 2, new ENDS users were defined as Wave 1 never e-cigarette
users who reported past 12-month ENDS use at Wave 2. In Wave 2, summary variables were
created for use of the following tobacco products: any tobacco (i.e., any of the 12 (youth)/10
(young adults) tobacco products), any cigar (i.e., traditional cigars, cigarillos, or filtered
cigars), and any smokeless (i.e., smokeless tobacco excluding snus pouches, snus pouches,
or dissolvable tobacco). Complete data were required when defining non-use for the
summary variables.

Covariates—Ever use of alcohol or any drug was assessed via participants’ responses to
questions on ever use of each of the following at Wave 1: alcohol, marijuana (including
blunts), misuse of prescription drugs (i.e. Ritalin® or Adderall®; painkillers, sedatives, or
tranquilizers), cocaine or crack, stimulants (i.e. methamphetamine or speed), heroin,
inhalants, solvents, and hallucinogens. Substance use items in the PATH Study were adapted
from the National Epidemiologic Survey on Alcohol and Related Conditions?4 and the
National Health and Nutrition Examination Survey.2® Information was also collected on
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socio-demographics, including age (12-17, 18-24), gender (male, female), race (white only,

black only, Asian only, other including multi-racial) and ethnicity (Hispanic, not Hispanic).

Statistical Analyses

RESULTS

Distributions of new use for each tobacco product at Wave 2, according to severity of
internalizing problems and externalizing problems, respectively, at Wave 1 were examined.
Multivariable logistic regression analyses were used to evaluate the associations between
lifetime internalizing and externalizing problems, respectively, and new tobacco use,
adjusting for socio-demographics, and ever any substance use at Wave 1. To address the high
comorbidity of these problems among youth and young adults,26 lifetime internalizing
problems and externalizing problems were included in the same model for each tobacco
product. Additionally, age group (i.e., youth/young adult) by lifetime internalizing problem
interactions were tested (adjusted for socio-demographics, ever any substance use, and
lifetime externalizing problems), and age group by lifetime externalizing problem
interactions were tested (adjusted for socio-demographics, ever any substance use, and
lifetime internalizing problems).

Estimates were weighted to represent the U.S. youth and young adult populations; variances
and confidence intervals (CIs) were estimated using the balanced repeated replication (BRR)
method?” with Fay’s adjustment set to 0.3 to increase estimate stability.28 Adjusted odds
ratios (AORs) and 95% Cls were calculated for all regression analyses. Two-sided p-values
of <.05 were considered statistically significant. When statistically significant age group
interactions were identified, age group-stratified analyses were evaluated. Estimates based
on fewer than 50 observations in the denominator or with a relative standard error greater
than 0.30 were suppressed.2? Based on these criteria, individual estimates for pipe, bidis,
kreteks, and dissolvable were suppressed in the table and figure. All analyses were
conducted using Stata software, version 14.30

Demographic characteristics of the sample have been reported elsewhere.5: 19. 20 At Wave 1,
29% of youth and young adults had high severity internalizing problems in their lifetime,
while 39% had lifetime high severity externalizing problems. At Wave 2, about 13% of
youth and young adult never tobacco users at Wave 1 started using any tobacco products.
The most commonly used product was ENDS (10%), followed by hookah (5%) and
cigarettes (4%) (Table 1).

New Tobacco Product Use at Wave 2 by Lifetime Severity of Internalizing and Externalizing
Problems at Wave 1 among Youth and Young Adults

Table 1 presents the unadjusted distributions of new tobacco product use at Wave 2 by
lifetime severity of internalizing problems at Wave 1. In models adjusting for demographics,
substance use, and externalizing problems, youth and young adults with high severity
internalizing problems were 1.5 times more likely to begin using any tobacco product (95%
Cl: 1.3, 1.8) compared to those with no/low/moderate severity internalizing problems.
Associations were significant across all tobacco products, except any smokeless tobacco and
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smokeless tobacco excluding snus pouches. The strongest associations were observed for
new filtered cigar use (AOR=2.6, 95% CI: 1.5, 4.7) and new cigarette use (AOR=2.2, 95%
Cl: 1.7, 3.0). The results for pipe and kreteks were statistically unreliable, and models did
not converge for snus pouches, bidis, and dissolvables. There were no significant age
interactions across products.

Table 1 also presents the unadjusted distributions of new tobacco product use at Wave 2 by
lifetime severity of externalizing problems at Wave 1. In adjusted models, youth and young
adults with high severity externalizing problems were more likely to begin using any
tobacco product (AOR=1.3, 95% CI: 1.1, 1.5). Regarding specific tobacco products, high
severity externalizing problems at Wave 1 predicted only new ENDS use (AOR=1.4, 95%
Cl: 1.1, 1.7) at Wave 2, while other products did not reach statistical significance when
examined individually. However, there were significant age interactions for any tobacco
product (p=.002), cigarettes (p=.002), ENDS (p=.001), and cigarillos (p=.046); stratified
results are presented in Figure 1.

New Tobacco Product Use at Wave 2 by Lifetime Severity of Externalizing Problems at
Wave 1: Age-Stratified Analyses for Significant Age Group Interactions

Figure 1 presents the unadjusted distributions of new tobacco use at Wave 2 by lifetime
severity of externalizing problems at Wave 1 for the significant age (i.e. youth versus young
adults) interactions. New use of any tobacco, cigarettes, ENDS, and cigarillos was more
likely among youth with high severity externalizing problems than youth with no/low/
moderate severity externalizing problems.

As seen in Figure 1, in adjusted models, the strongest association across products was
observed for onset of ENDS among youth with high severity externalizing problems
(AOR=1.8, 95% CI: 1.5, 2.1) compared to youth with no/low/moderate severity
externalizing problems, followed by cigarillos (AOR=1.5, 95% CI: 1.0, 2.1) and cigarettes
(AOR=1.4,95% CI: 1.0, 2.0).

DISCUSSION

Among this nationally representative sample of youth and young adult never tobacco users,
internalizing and externalizing problems each independently predicted onset of any tobacco
use. Associations were robust to important confounders, 9 31 32 including substance use and
comorbid mental health problems. Across tobacco products, however, findings differed for
internalizing and externalizing problems, as well as by age group.

Internalizing problems predicted the onset of nearly all tobacco product use assessed among
youth and young adults, thereby extending findings of prior research focused on cigarettes
among youth.8-10 While our findings linking internalizing problems to tobacco use are
consistent across products, prior studies have generated mixed results for internalizing
problems and tobacco use associations.8-12 These differences could be due to definitional
approaches used, including our assessment of mental health symptoms versus diagnoses,
8,10, 12 and collapsing depression and anxiety rather than separating as has been done in
other studies. Additionally, differences in samples (e.qg. clinical versus population-based)
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may be a factor in accounting for divergent findings. Nonetheless, the findings from this
nationally representative prospective study suggest that internalizing problems are a strong
signal for the onset of tobacco use across a wide range of tobacco products in both youth and
young adults.

Externalizing problems similarly predicted the onset of any tobacco use among youth and
young adults. However, across products, the only significant association found was for the
onset of ENDS, likely driving the ‘any tobacco use’ association. One plausible interpretation
is that youth and young adults with behavioral problems may be attracted to new products
such as ENDS, as these individuals may be intrigued by novel stimuli and experiences. From
an environmental-exposure perspective, individuals with behavioral issues may be
introduced to ENDS through peers or friends who use ENDS, which are often consumed in
social contexts.33 Future studies can examine whether youth and young adults with
externalizing problems are more likely to start use of ENDS in comparison to other tobacco
products.

Additionally, age interactions were observed for externalizing psychopathology in which
youth with high severity problems were more likely to begin using cigarettes, ENDS, and
cigarillos than youth classified as no/low/moderate severity. One study found that while
externalizing psychopathology robustly predicted early onset of cigarette use by age 14,
internalizing was a weaker predictor, perhaps because the internalizing-substance pathway
emerges later in adolescence.3* Our findings that externalizing problems predicted the onset
of cigarette, ENDS, and cigarillo use among youth further implicates externalizing problems
among youth as risk factors for these tobacco products.

Neither internalizing nor externalizing problems were associated with any smokeless
tobacco use, suggesting that youth and young adults with mental health problems are not
disproportionally drawn to this class of tobacco products. The few studies that have
examined the profiles of smokeless tobacco users have focused on demographic indicators.
While prior studies found the most common smokeless tobacco users to be white middle-
aged or older males generally of lower socioeconomic status,3> 36 a recent study found that
smokeless tobacco use was most common among males, younger adults, non-Hispanic
Whites, and individuals residing in nonurban areas.3” It is important to understand risk and
protective factors for smokeless tobacco use, including examination of interactions between
demographic and psychosocial factors, especially those that may be unique to this class of
products.

This study has several important strengths, as well as some limitations. First, it is one of the
first to assess the onset of tobacco use among youth and young adults as a function of
internalizing and externalizing problems in a nationally representative sample. Second, this
study provides a comprehensive assessment of tobacco product use, which is rapidly
evolving as new products gain favor in the marketplace. Third, the study included important
covariates that allow for adjustment of potential confounding, such as demographics,
substance use, and comorbid mental health problems. However, some potential confounders
that could impact the association between mental health problems and tobacco use were
excluded, such as sensation seeking (assessed among youth but not adults in the PATH
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Study) and peer influence (not assessed in Waves 1 and 2 of the PATH Study). Fourth,
although this study did not include diagnoses for internalizing and externalizing disorders,
the high sensitivity and specificity between GAIN-SS items and psychiatric diagnoses
supports the use of this measure as a strong indicator of significant mental health problems.
21 Fifth, to the extent that externalizing problems are a predictor of early tobacco use,3% 38
our exclusion of Wave 1 tobacco users may have contributed to the inconsistent associations
we found between externalizing and tobacco use; that is, it is possible that those with
externalizing problems who had already initiated tobacco use were excluded.® 20 When
stratified by age, externalizing problems predicted the onset of cigarette, ENDS, and
cigarillo use among youth, further supporting this hypothesis. Finally, while longitudinal
associations were identified between mental health and tobacco use, causality cannot be
determined by this epidemiologic study. Future assessments of mental health and tobacco
use using additional waves of data collection in the PATH Study could help to inform our
understanding of the progression of tobacco use (i.e., frequency and intensity of tobacco use,
dual use, ability to stop using tobacco) among those with and without mental health
problems over time.

In summary, this study demonstrates that mental health problems predict the onset of
tobacco use among youth and young adults in a nationally representative sample, and across
a wide range of specific tobacco products beyond cigarettes. A negative reinforcement
model of drug addiction would suggest that tobacco use is initiated to ameliorate mental
distress, but we cannot rule out that these associations are potentially driven by a common
underlying factor of environmental, familial, or genetic risk for both mental illness and
tobacco use.> 20 In addition to screening for tobacco use, it would be helpful if healthcare
providers considered screening for mental health problems as a tool to detect tobacco
product use onset. Researchers can continue to investigate internalizing and externalizing
problems as potential etiologic factors for the onset of tobacco use.
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Figure 1.
New Tobacco Product Use at Wave 2 by Lifetime Severity of Externalizing Problems at

Wave 1 stratified by Age (i.e. youth versus young adults) in the PATH Study

Population of interest: Wave 1 youth (12-17, N=9,067) and young adults (18-24, N=1,466)
who never used any tobacco at Wave 1; estimates weighted using W2 longitudinal weights
Age (i.e. youth (12-17) vs adult (18-24)) by lifetime severity externalizing problems
interactions significant at p<.05.

Age-stratified data shown for proportions of new tobacco product use at Wave 2 by lifetime
severity externalizing problems.

Adjusted odds ratios (AORs) and 95% confidence intervals (Cls) from multivariable logistic
regression models adjusting for gender, race/ethnicity, ever substance use, and lifetime
internalizing problems at Wave 1.

Statistically significant associations at p<0.05 indicated in bold text.
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