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Abstract

Background—Although non-cigarette tobacco product use is increasing among U.S. adults, their
associations with substance use and mental health problems are unclear. This study examined co-
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occurrence of tobacco use, substance use, and mental health problems, and its moderation by
gender, among 32,202 U.S. adults from Wave 1 (2013-2014) of the nationally representative
longitudinal Population Assessment of Tobacco and Health (PATH) Study.

Methods—~Participants self-reported current cigarette, e-cigarette, traditional cigar, cigarillo,
filtered cigar, hookah, smokeless tobacco and other tobacco product use; past year alcohol,
marijuana, and other drug use; and past year substance use, internalizing and externalizing
problems.

Results—Compared to non-current tobacco users, current users were more likely to report
alcohol or drug use (adjusted odds ratio (AOR)=2.6; 95% confidence interval (Cl): 2.3, 2.9), with
the strongest associations observed for cigarillo and hookah users. Across all tobacco product
groups, users were more likely to report internalizing (AOR=1.9; 95% CI: 1.7, 2.1), externalizing
(AOR=1.6; 95% CI: 1.5, 1.8), and substance use (AOR=3.4; 95% CI: 2.9, 4.1) problems than non-
users. Gender moderated many of these associations and, of these, all non-cigarette tobacco
product associations were stronger among females.

Conclusions—This nationally representative study of U.S. adults is the first to comprehensively
document tobacco use, substance use, and mental health comorbidities across the range of
currently available tobacco products, while also demonstrating that female tobacco users are at
increased risk for substance use and mental health problems. These findings may point to gender
differences in vulnerability and suggest that interventions incorporate gender-specific approaches.
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1. Introduction

The epidemiology of tobacco use in the United States (U.S.) is evolving, showing declines in
adult cigarette use amidst steady use of some tobacco products, such as cigars and smokeless
tobacco, and increasing use of other products, such as e-cigarettes and hookah (Agaku et al.,
2014). Understanding how these changes in tobacco product use patterns are associated with
substance use and mental health problems can strengthen existing tobacco control efforts,
particularly in developing focused interventions among these vulnerable populations.

While several cross-sectional studies have explored the associations of some tobacco
products and substances used among U.S. adults, none comprehensively examined the range
of available tobacco products and substances (Blazer and Wu, 2012; Goodwin et al., 2014a;
Zale et al., 2015). One nationally representative study among adults found a strong
association between cigarette smoking and nonmedical prescription opioid use (Zale et al.,
2015), whereas another study of middle-aged and older adults found that past year cigarette
and cigar smokers were more likely to binge drink in comparison to non-smokers (Blazer
and Wu, 2012). A study of college students found a significant association between hookah
use and substance use, with the strongest association observed between hookah and alcohol
use (Goodwin et al., 2014a). Research on the associations between tobacco use and mental
illness among U.S. adults similarly focuses on cigarette use (Smith et al., 2014). A meta-
analysis examining the association between cigarette use and depression found that, in cross-
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sectional studies, cigarette smoking was associated with nearly two-fold higher risk of
depression compared to never and former smoking (Luger et al., 2014). Other studies
focusing predominantly on internalizing (depression and anxiety) disorders produced mixed
results. Some studies report that any tobacco product use, including cigarettes, cigars, pipe,
and smokeless tobacco, was associated with past year internalizing mental health problems
(Blazer and Wu, 2012; Choi et al., 2015), whereas other studies found no significant
associations between tobacco use, including cigarette and hookah use, and depression or
anxiety (Breslau et al., 1991; Goodwin et al., 2014a). Given the evolving tobacco use
patterns among U.S. adults, an assessment of their associations with substance use and
mental health problems across the wide range of nicotine delivery systems is warranted.

Gender differences in the prevalence of tobacco use, substance use, and mental health
problems among adults have been consistently observed in the general population (Eaton et
al., 2012; Office on Smoking and Health, 2001), but scant epidemiologic research has
focused on gender differences in the patterns of co-occurrence of tobacco use, substance use,
and mental health problems. The few studies examining the moderating effects of gender on
these associations have focused only on cigarette use, a major limitation given the diversity
of tobacco products available in the marketplace. Regarding the tobacco-substance use
association, one study found that male daily cigarette smokers were more likely to report
nonmedical prescription opioid use, whereas their female counterparts were more likely to
report nonmedical prescription opioid dependence (Zale et al., 2015). Additionally, studies
on gender differences in the association between tobacco use and mental health problems
have focused mostly on internalizing problems, with equivocal results. One study found that
female cigarette smokers were more likely to have current or past depression than male
smokers (Husky et al., 2008), whereas another found no gender differences in depression
among cigarette smokers, but instead found that female cigarette smokers were more likely
than males to have an anxiety disorder (Goodwin et al., 2014b). Expanding this research
beyond cigarette smokers may point to unique gender differences and profiles of
vulnerability to tobacco product use between males and females (Sinha and Rounsaville,
2002).

Using Wave 1 data from the Population Assessment of Tobacco and Health (PATH) Study,
the present study (1) examined co-occurrence of substance use and mental health problems
across 10 tobacco products, and (2) examined the moderating effects of gender on these
associations.

2. Methods
2.1. Study design

The PATH Study is a nationally representative, longitudinal cohort study of 45,971 U.S.
adults (18 years and older) and youth (12 years and older) examining tobacco use and health.
This paper reports Wave 1 (September 2013-December 2014) data from 32,202 adult
participants with valid complete data on variables for the specific associations examined
(United States Department of Health and Human Services et al., 2016). Participants were
recruited via an address-based, area-probability sampling approach, using an in-person
household screener to select adults from households that oversampled adult tobacco users,
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young adults, and African American adults. The weighting procedures adjusted for
oversampling and nonresponse allowing estimates to be representative of the non-
institutionalized, civilian U.S. population. The weighted response rate among sampled adults
was 74.0%.

After consent was obtained, data were collected using Audio-Computer Assisted Self-
Interviews administered in English or Spanish. Detailed methodological information about
the study design and protocol is available elsewhere (Hyland et al., 2016) and at http://
doi.org/10.3886/ICPSR36231. The study was conducted by Westat and approved by
Westat’s Institutional Review Board.

2.2. Measures

2.2.1. Tobacco use—Self-reported ever use of tobacco products was assessed for the
following: cigarettes, e-cigarettes, traditional cigars, cigarillos, filtered cigars, pipe tobacco,
hookah, smokeless tobacco (i.e., loose snus, moist snuff, dip, spit, or chewing tobacco), snus
pouches, and dissolvable tobacco. A brief description and pictures of each product (except
cigarettes) were provided to participants before being asked about the products. Additional
questions were asked of cigar users to determine specific cigar type. Participants who had
smoked at least 100 cigarettes in their lifetime and who now smoke cigarettes every day or
some days were considered ‘current established cigarette users’. For all other tobacco
products, participants who reported ever use of each tobacco product were asked if they now
use the product, and those who use a product every day or some days were considered
‘current users’.

‘Any current tobacco use’ was defined as current use of any tobacco product. ‘Any current
cigar use’ was defined as current use of traditional cigars, cigarillos, or filtered cigars, and
‘smokeless including snus’ was defined as current use of smokeless tobacco including snus
pouches.

2.2.2. Substance use—Ever substance use was assessed for the following substances:
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. Participants who
reported ever use of each substance/group of substances were asked how long it had been
since their last use; those who had used a substance/group of substances during the past year
were considered ‘past year users’.

Participants who had consumed alcohol during the past 30 days were asked the average
number of alcoholic drinks they consumed per day. ‘Problematic alcohol use’ was defined as
the consumption of an average of 4 or more alcohol drinks per day for females and 5 or
more drinks per day for males on the days that participants drank within the past 30 days.
This definition is based on the National Institute on Alcohol Abuse and Alcoholism
definition of binge drinking (National Institutes of Health (NIH), 2004).

Past year use of other drugs was defined as the use of cocaine or crack stimulants (i.e.,
methamphetamine or speed), heroin, inhalants, solvents, or hallucinogens during the past
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year. In addition, combined variables were created for past year use of any drug (including
and excluding alcohol) and defined as the use of any of these substances during the past
year. Substance use items in the PATH Study were adapted from the National Epidemiologic
Survey on Alcohol and Related Conditions (National Instiutes of Health (NIH), 2004—-2005)
and the National Health and Nutrition Examination Survey (Centers for Disease Control and
Prevention (CDC), 2011-2012).

2.2.3. Substance use and mental health problems—Substance use and mental
health problems were assessed via the Global Appraisal of Individual Needs - Short
Screener (GAIN-SS), modified for the PATH Study (Dennis et al., 2006). The GAIN-SS
identifies individuals at risk for mental health or substance use disorders using a continuous
measure of severity. Items for the GAIN-SS were derived from the full GAIN instrument, a
validated, standardized biopsychosocial assessment tool for individuals entering substance
abuse or behavioral health treatment (Garner et al., 2013) and recommended for use in
epidemiological samples by the PhenX Toolkit (Hamilton et al., 2011). The PATH Study
assessed problems across the past year with the number of responses endorsed in the past
year summed for each of three subscales: substance use problems, internalizing problems,
and externalizing problems. Complete data for subscale components were required. Table 1
displays the items and reliability for each subscale (Tavakol and Dennick, 2011).

Summary scores ranged from 07 for substance use problems, 0-4 for internalizing
problems, and 0-7 for externalizing problems. Participants were categorized into no/low (0—
1 symptoms), moderate (2—3 symptoms), or high (4 symptoms for internalizing problems or
>4 symptoms for substance use and for externalizing problems) severity based on the
number of symptoms endorsed, as informed by previous studies showing concurrent and
predictive validity in other samples (Dennis et al., 2006; Garner et al., 2013). While
individuals categorized as low severity are unlikely to have a diagnosis or need services,
moderate indicates a possible diagnosis and need of services, and high indicates high
probabilities of a diagnosis and need for services (Dennis, 2006).

2.2.4. Covariates—Information was collected on socio-demographics including age,
gender, race/ethnicity, educational attainment, average household income, and sexual
orientation.

2.3. Statistical Analysis

Distributions of participants’ socio-demographic characteristics, substance use, and
symptoms of substance use and mental health problems were examined. All variables were
categorized for analyses. For the aggregate variables (e.g., any tobacco use), complete data
were required to categorize participants as non-users but not required to categorize
participants as users.

Distributions of past year substance use according to current tobacco use overall and by
product were examined. Multivariable logistic regression evaluated the associations between
tobacco use and substance use, adjusting for socio-demographics. Because of the potential
comorbidity between mental health problems and substance use (Conway et al., 2007), a
combined variable for mental health (internalizing and externalizing) problems categorized
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as no/low/moderate (0—7 symptoms), and high (8-11 symptoms) was included in the
substance use regression models. Separate logistic regression analyses were conducted for
each of the tobacco products and substances used.

Distributions of past year symptoms of substance use, internalizing, and externalizing
problems according to current tobacco use overall and by product were also examined.
Multivariable logistic regression modeled the odds of high versus no/low/moderate
substance use problems, internalizing problems, and externalizing problems according to
tobacco use, adjusting for socio-demographics. Separate logistic regression analyses were
conducted for each of the tobacco products, substance use, internalizing, and externalizing
problems.

Moderation by gender was assessed by including interaction terms with tobacco in the final
models for substance use, substance use problems, and mental health problems. All
estimates were weighted to represent the U.S. adult population; variances and confidence
intervals (Cls) were estimated using the balanced repeated replication (BRR) method
(McCarthy, 1969) with Fay’s adjustment set to 0.3 to increase estimate stability (Judkins,
1990). Adjusted odds ratios (AORs) and 95% Cls were calculated. Two sided p-values of <.
05 were considered statistically significant. Estimates based on fewer than 50 observations
in the denominator or the relative standard error greater than 0.30 were considered
statistically unreliable and suppressed (Klein et al., 2002). All analyses were conducted
using Stata software, version 12, College Station, TX.

3.1. Socio-demographic and other characteristics

Approximately half of adults were between the ages of 18-44 (47.1%) and male (48.1%)
(table 2). More than two-thirds of adults (67.7%) reported using alcohol or any drug in the
past year. While alcohol was the most commonly used substance (63.5%), 11.8% of adults
reported past year use of marijuana. The proportion of adults with past year substance use
problems was low (3.5%), whereas slightly more adults reported past year internalizing
(11.6%) and externalizing (9.3%) problems.

3.2. Tobacco use and substance use

Across all tobacco products, proportions of past year substance use were higher among
current tobacco users compared with non-current users (table 3). In multivariable analyses
adjusting for socio-demographics and past year mental health (internalizing and
externalizing) problems (table 3), current tobacco use was consistently associated with past
year substance use across all tobacco products examined. Current tobacco users had a 2.6-
fold (95% Cl: 2.3, 2.9) higher odds of past year alcohol or any drug use when compared to
non-current users, with the strongest association observed for current use of cigarillos
(AOR=4.5; 95% CI: 3.8, 5.3) and hookah (AOR=4.0; 95% CI: 3.3, 4.7). Current tobacco use
was associated with a 4.4-fold (95% CI: 4.0-4.9) higher odds of past-year marijuana use
compared to non-current users, with the strongest associations observed for current cigarillo
(AOR=4.7; 95% CI: 4.2, 5.1) and hookah (AOR=4.5; 95% ClI: 4.0, 5.1) users. In contrast,
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the strongest associations for past year problematic alcohol use (AOR=3.0; 95% CI: 2.6,
3.3), Ritalin/Adderall (AOR=3.2; 95% CI: 2.7, 3.9), painkillers/sedatives (AOR=2.0; 95%
Cl: 1.8, 2.2), and other drugs (AOR=4.4; 95% CI: 3.7, 5.2) were observed among current
established cigarette users.

Gender significantly moderated the association between tobacco use and past year substance
use for some tobacco products and substances assessed. Specifically, stronger associations
with substance use were observed among females compared to males for current use of non-
cigarette tobacco products, including the different types of cigars. In contrast, the
associations between current established cigarette use and past year substance use were
slightly stronger among males compared to females (any drug use (excl. alcohol): AOR=3.1;
95% Cl: 2.7, 3.5 among males (supplemental table 11) versus AOR= 2.8; 95% CI: 2.5, 3.2
among females (supplemental table 21)).

Gender-by-cigar use interactions were notably strong for past year marijuana use, with the
odds ratios for females (AOR=4.7; 95% CI: 3.5, 6.3 for traditional cigars, AOR=8.5; 95%
Cl: 6.8, 10.5 for cigarillos, and AOR=3.7; 95% ClI: 2.8, 4.8 for filtered cigars) almost double
those for males (AOR=2.4; 95% CI: 2.1, 2.7 for traditional cigars, AOR=3.8; 95% CI: 3.4,
4.2 for cigarillos, and AOR=2.1; 95% ClI: 1.8, 2.5 for filtered cigars). Finally, significant
gender-by-hookah use interactions were observed for past year alcohol and problematic
alcohol use with stronger associations observed among females (AOR=3.1; 95% ClI: 2.5, 3.9
and AOR=2.9; 95% CI: 2.4, 3.6, respectively) compared to males (AOR=2.5; 95% CI: 2.0,
3.1 and AOR=1.9; 95% CI: 1.6, 2.3, respectively).

3.3. Tobacco use and substance use and mental health problems

Current tobacco users, compared to non-current users, were more likely to report high
severity substance use problems (9.0% vs. 1.9%), internalizing problems (20.1% vs. 9.2%),
and externalizing problems (15.6% vs. 7.9%) in the past year (table 4).

Across all tobacco products assessed, multivariable logistic regression models showed
significant associations between current tobacco use and past year substance use problems
after adjusting for socio-demographics (table 4). Current tobacco use was associated with a
3.4-fold (95% CI: 2.9, 4.1) higher odds of substance use problems in the past year, with the
strongest associations observed for current established cigarette users (AOR=3.5; 95% ClI:
3.0, 4.0) and current hookah users (AOR=2.9; 95% ClI: 2.4, 3.4). Similarly, current tobacco
use was consistently associated with mental health problems across the tobacco products,
but compared with substance use problems, associations were not as strong for internalizing
(AOR=1.9; 95% CI: 1.7, 2.1) and externalizing (AOR=1.6; 95% CI: 1.5, 1.8) problems.

Comparable to substance use, gender significantly moderated the association between
tobacco use and substance use problems with a stronger association observed among females
(AOR=4.9; 95% Cl: 3.7, 6.5, supplemental table 32) compared to males (AOR=2.8; 95% ClI:
2.3, 3.6, supplemental table 42). Across tobacco products, the association between current

lSupplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:...
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cigar use, as well as current hookah use, and substance use problems were consistently
stronger among females.

Similar consistent gender differences were also observed in the associations between
tobacco use and mental health problems. Specifically, the associations of current e-cigarette
use and current traditional cigar use with internalizing problems were stronger among
females compared to males. In addition, while male cigarette users had a 1.5-fold (95% CI:
1.3, 1.7) higher likelihood of reporting externalizing problems compared to non-current
users, female cigarette users had a two-fold higher likelihood of reporting externalizing
problems (95% ClI: 1.7, 2.3).

4. Discussion

This study is the first to document the co-occurrence of substance use, mental health
problems, and tobacco use across the range of currently available tobacco products in a
nationally representative sample of U.S. adults. Several findings have emerged that warrant
further discussion. First, tobacco users were significantly more likely to use alcohol or any
drug compared to non-tobacco users, and these findings were robust across substances.
Second, tobacco users were more likely to report substance use, internalizing and
externalizing problems compared to non-users, with the strongest associations for substance
use problems. Third, gender moderated many of these associations, suggesting greater
vulnerability to substance use as well as substance use and mental health problems for
female non-cigarette tobacco users.

The consistent strength of associations across tobacco products with substance use supports
the robustness of these comorbidities irrespective of different nicotine delivery mechanisms.
However, there was a notable clustering of associations between certain tobacco products
and certain substances. For example, in comparison to other tobacco product users, cigarette
users had the strongest likelihood of problematic alcohol and other drug use, while cigarillo
users had the highest likelihood of alcohol and marijuana use. Of note were the consistent,
strong associations of hookah use with alcohol, marijuana, Ritalin® Adderall®, and other
drugs, which were often the strongest in comparison to other tobacco product users. These
results suggest hookah use as a potential indicator of polysubstance use, which has been
linked to a more serious course of substance use and related adverse outcomes (Connor et
al., 2014). These findings not only extend the literature that to date has been limited to
associations of certain tobacco products with certain substances (Blazer and Wu, 2012;
Goodwin et al., 2014a; Zale et al., 2015), but also point to use patterns that warrant further
attention. Of particular concern is the co-occurring use of cigars and marijuana, which may
pose additive risk for toxicant exposure (Meier and Hatsukami, 2016).

Compared to non-users, tobacco users across different tobacco products were more likely to
have mental health and substance use problems. These findings add to the literature that has
focused primarily upon associations between tobacco use and internalizing problems (Blazer
and Wu, 2012; Breslau et al., 1991; Choi et al., 2015; Goodwin et al., 2014a; Luger et al.,
2014) by documenting tobacco-product specific associations with substance use problems
and externalizing problems. In comparing tobacco user groups, associations of tobacco use
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with substance use problems and internalizing problems were strongest for cigarette users,
while associations between tobacco use and externalizing problems were strongest for
cigarillo users. This finding suggests that cigarillo use may be a potential marker of
attentional problems or an underlying trait (e.g., behavioral dysregulation) that has been
linked with externalizing behaviors more generally (Krueger et al., 2007; Krueger et al.,
2005).

The gender differences that emerged for both substance use and mental health problem
associations add to the literature that has focused primarily on gender differences in the
association between cigarette smoking and internalizing problems (Goodwin et al., 2014b;
Husky et al., 2008). While male cigarette smokers were more likely than females to use any
drug, female users of traditional cigars, cigarillos, and filtered cigars were more likely to use
marijuana than their male counterparts. Further, female tobacco users, particularly cigar and
hookah users, were more likely to report substance use problems. Results were similar for
internalizing and externalizing problems; compared to male users, female e-cigarette and
traditional cigar users were more likely to have internalizing problems and female cigarette
users were more likely to have externalizing problems. These findings point to potential
etiological or biological differences in addiction and comorbidity between males and
females (Becker and Hu, 2008; Bobzean et al., 2014; Cross et al., 2017; Greenfield et al.,
2010; Vanyukov et al., 2012) and have important implications for assessing preventive and
treatment interventions traditionally designed for men and based predominantly on male
norms (Greenfield et al., 2010).

Our results should be evaluated with regard to strengths and limitations. While the GAIN-SS
measures mental health symptomology rather than diagnosis, the high sensitivity and
specificity between GAIN items and diagnoses supports their use as good indicators of
clinically significant mental health problems (Dennis et al., 2006). Additionally, the
omission of some items (e.g., suicidality) from the GAIN-SS from the PATH Study’s Wave
1 instrument limited the ability to assess their associations with tobacco use. The instrument
also precluded specific examination of prescription opioid misuse, a limitation of this study
in light of the current opioid epidemic. While this study did not test if associations varied by
exclusive vs. poly-use of tobacco products and other substances, future studies that focus on
this issue may identify groups of users who are at particularly high risk for substance use or
mental health problems. Furthermore, while this study did not test interactions with other
demographic variables, future studies may explore comorbidities across different subgroups
defined by demographics (e.g., age, race/ethnicity) as well as use patterns, such as
concurrent users of tobacco and marijuana (e.g., blunt use). Moreover, future studies may
also provide insight into the mechanisms that underlie the associations observed in this
study. When available, the longitudinal PATH Study data will help clarify the temporal
ordering between adult tobacco use, substance use, and substance use and mental health
problems, while also allowing for further understanding on the role of gender in this
dynamic. Finally, our results cannot be generalized to the institutionalized population (e.g.,
hospitalized or incarcerated individuals) due to the exclusion of this population at Wave 1.

Drug Alcohol Depend. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Conway et al. Page 10

4.1. Conclusions

In this nationally representative sample of U.S. adults, tobacco users were more likely to use
substances and have mental health problems, especially among females. This study revealed
substance use and mental health comorbidities across tobacco products beyond the currently
documented associations with cigarette use and further highlighted gender differences
between these comorbidities. These findings have important bearings on developing,
implementing, and evaluating tobacco control interventions for vulnerable populations in the
current tobacco landscape.

Supplementary Material
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Highlights

. Compared to non-users, tobacco users are more likely to use alcohol or any
drug.

. Female non-cigarette tobacco users are more likely to use drugs.

. Tobacco users are more likely to have substance use and mental health
problems.

. Female tobacco users are more likely to have substance and mental health
problems.
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Table 1
GAIN-SS Items and Reliability.
GAIN-SS Subscale Items Reliability@
Substance Use Problem Symptoms®:¢ 1) Used alcohol or other drugs weekly or more often Past year = 0.77

2) Spent a lot of time getting alcohol or other drugsd

3) Spent a lot of time using or recovering? Lifetime = 0.84

4) Alcohol or drugs causing social problems, fights, or trouble with others

5) Reduced involvement with activities at work, school, home, or social events
6) Withdrawal problemsd

7) Use of alcohol or other drugs to stop being sick or avoid withdrawal problemsd

Internalizing Problem Symptomsf.¢ 1) Feeling very trapped/sad/depressed Past year = 0.82
2) Trouble sleeping
3) Feeling nervous/anxious/tense/scared Lifetime = 0.84

4) Being distressed/upset about the past

Externalizing Problem Symptomsb 1) Hard time paying attention Past year = 0.72
2) Hard time listening to instructions
3) Lied/conned to get something Lifetime = 0.79
4) Bullied/threatened people
5) Started a physical fight

6) Felt restless/need to climb on thingsf

7) Gave answers before question was finished

Abbreviations: GAIN-SS, Global Appraisal of Individual Needs - Short Screener
aCronbach’s a calculated for the PATH Study cutpoints.

bSymptoms were categorized into low (0-1 symptoms), moderate (2-3 symptoms), and high (4 symptoms for internalizing problem symptoms or
>4 symptoms for substance use and externalizing problem symptoms) severity levels.

cThose who had never used alcohol or drugs were coded as having ‘0’ symptoms
dltems 2 and 3, as well as 6 and 7, were separated in the PATH Study.
EA fifth suicide item was not included in the PATH Study.

fltems 6 and 7 from the full GAIN Behavioral Complexity Scale were included in the PATH Study.
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Table 2
Demographic and Other Characteristics of Adults in the PATH Study, United States, 2013-2014.

Participant Characteristics na b gD
Total 32,202 100.0
Age (years)
18-24 9,093 130 001
25-34 6,315 178 023
35-44 4918 166 023
45-54 4822 179 020
55-64 3950 165 020
65+ 3,093 182 0.03
Gender
Male 16,241 481 0.03
Female 15,933 519 0.03

Race/ethnicity

White, non-Hispanic 19,237 66.0 0.07
Black or African-American, non-Hispanic 4,474 11.2  0.05
American Indian/Alaska Native, non-Hispanic 194 03  0.06

Asian/Native Hawaiian/Other Pacific Islander, non-Hispanic 962 5.3 0.08

Multiple races, non-Hispanic 1,267 1.9 0.06
Hispanic 5520 153 0.03
Education (Grade in School)
Less than high school 1432 45 0.13
Some high school, no diploma 2,791 7.1 0.15
GED 2,212 5.1 0.15
High school graduate with diploma 7,533 24.4  0.06
Some college, no degree 8,012 206 0.21
Associate degree - occupational/vocational 1,771 5.6 0.16
Associate degree - academic program 1,498 49 0.17
Bachelor’s degree 4,490 178  0.07
Master’s degree or more 2,300 10.1  0.04
Household income
Less than $10,000 5663 13.7 025
$10,000 to $14,999 3,160 8.8 0.22
$15,000 to $24,999 3,603 11.6  0.30
$25,000 to $34,999 3229 106 028
$35,000 to $49,999 3,432 12.4  0.29
$50,000 to $74,999 3,718 145 034
$75,000 to $99,999 2416 104 034
$100,000+ 3,911 18.0 0.47

Sexual orientation
Straight 29,324 951 0.16
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Participant Characteristics na b ggb
Bisexual 1,079 2.1 0.09
Gay or lesbian 632 15 0.10
Something else 466 13 0.09

Past year substance use®
Alcohol or any drug 23,630 67.7 0.78
Any drug (excluding alcohol) 9,037 181 0.38
Alcohol 22,027 635 0.80
Problematic Alcohol 3,907 75 0.19
Marijuana 6,973 11.8 0.32
Ritalin/Adderall 845 1.3 007
Painkillers/Sedatives 3,162 7.8 0.22
Other Drugs? 1184 20 008

Past year substance use problems®
Low 24,627 852 0.30
Moderate 4911 11.3 0.26
High 1,944 35 012

Past year internalizing problems®
Low 19,177 677 041
Moderate 7,410 20.7 033
High 5,301 116 0.27

Past year externalizing problems€
Low 19,399 68.8 0.35
Moderate 7,794 218 031
High 4,367 9.3 0.23

Abbreviations: SE, standard error; GED, general educational development

aRepresents unweighted sample size (numbers may not sum to the total due to missing data)
b . .
Percentages (%) and standard errors (SE) are weighted to represent the US adult population
c . Lo
Categories are not mutually exclusive (i.e., percentages do not sum to 100%)

Includes past year use of cocaine or crack, stimulants (i.e., methamphetamine or speed), or heroin, inhalants, solvents, or hallucinogens

Page 16

61Past year substance use, internalizing and externalizing problems were assessed using the Global Appraisal of Individual Needs — Short Screener
(GAIN-SS) categorized as low (0-1 symptoms), moderate (2-3 symptoms), and high (4 symptoms for internalizing problems or =4 symptoms for

substance use and externalizing problems) severity levels

Drug Alcohol Depend. Author manuscript; available in PMC 2018 August 01.



(sayonod snus
Buipnjour) ssajaxows

Page 17

ualagal 70 LT Jualiagal €0 08 uaiayal T0 TT Jualayal €0 60T uaiayal 20 €L uaiagal 60 799 Juaiagal 0 A Jualayal 60 689 N

Zv'0e S 80 s TZ'ST 8T 80 vt 8€'ST Te L0 L8 TS0 Sv €T LTS 9z'02 9t TT zee TE'eT aLe 80 €8 vy 'Se 6€ €T L'9S LY 'ee ov 90 S'06 A
Uex00H

ualagal T0 14 ualayal €0 8 uaisyal T0 vl uaiayal 0 ver uaisyal 20 6L ualagal 60 6'99 uaiagal 0 68T Juaiayal 60 1’69 N

zeLT € €T €6 LT'0T €T T ST L'T'TT LT 60 9Y T€'0C 8%¢ e 6'LE 02'TT 9T 9T 06T T2'ST LT 9T €8L STLT are €T ey 8T LT 44 vT 'G8 A
adid

uaisjal T0 0¢C uaigjal €0 8 uaijal TO v uaJ9jal 0 et uaiejal 20 6L Juaisyal 60 799 uaisjal 70 8'8T uaJejal 60 6'69 N

6C'6T a%c 60 98 6T'ET 971 [ 6'GT 0€'eT 0¢ 80 a4 6C'CC 8¢ 971 9'/€ ¥2'9T 0¢ T 6'TC 2T'9T 8T T L'9L 92'0C €T 971 414 L'T'6T € 1 0v8 A
s1eb1o palal|i4

uaisgal T0 8T uaisjal €0 6L uaiejl TO €T uaJsjl 14\ 0Tl uaiejal 20 LA uaisgal 60 9’99 uaisgal 0 S'LT uaisjal 60 T69 N

€e'eT a%¢ 90 S'6 1291 871 L0 29T 62'6T €7e S0 4] TSy atv 71 18 ¥Z'6T B 80 0€e £€e'sT 6¢C L0 2'e8 £v'0¢ 8¢ 7T 0.8 ¥'5'8'€ Sy 90 606 A
soj|1ebIy

uaisgal To 6T uaijal €0 78 Jualjal T0 €T Jualajal €0 8Tl Juaizjal 0 9L Jualejal 60 799 uaisjal 0 28T Jualajal 60 689 N

ze'Te 9T 90 €L 6T'ET 971 L0 1 £4) ¥'€'0C 9¢ S0 A4 6C'ee as¢ 1 6'1E T2'ST 8T 60 8LT Te'Te 9 80 098 sz'0e ace €T 08¢ v '8e e L0 106 A
sieB1o [euonipel

Juaiagal 7o LT Jualagal €0 8L Jualajal T0 A Jualzjal €0 S0T Juaizjal 0 L uaiagal 0T 679 Jualagal ¥'0 0.1 Jualzjal 60 7’89 N

62'TC x4 S0 €L 02'ST LT S0 vt 82'8T €7¢ 144 184 6€'cE mw.m 60 6'6E 22'8T mo.m L0 €6T 0e'r'e L2 90 €'es £€'8C mo.m 60 09y £V 'Te L'e S0 9'68 A
16619 AUy

ualagal 70 8T Jualiagal €0 L'L uaiayal T0 [ Jualayal ¥'0 ST Juaiayal 20 vl uaiagal 60 S99 Jualagal 0 LT Jualayal 60 169 N

0€'TZ x4 S0 Vi LT 0e 80 Vit ¥v€'TT 8¢ S0 S 12'2e e TT Tee T2'9T 96T L0 L'8T LT'eT ST 60 0'GL 92T e 0T 6Ty LT 6T 80 '8 A
sapaleblD-3

ualagal T0 TT ualayal €0 99 usisyal T0 0T uaiayal €0 L8 uaisyal 20 S'S ualagal 0T 9 uaiagal 0 9YT Juaiayal 0T L9 N

AR 144 €0 99 T8t a0¢ ¥'0 'St 6€'LT (43 0 9€ 0v'ee 9€ L0 Toe €€'9C o€ S0 06T 1T 6T 90 L'EL ze'Le a0t L0 6'8¢ 9c'0C att S0 108 A
sanaseb1)

uaisjal T0 80 uaigjal €0 9 uaijal TO 90 uaJ9jal €0 9 uaijal 20 vy uaisyal T L'29 uaisjal 70 et uaJejal TT 9’59 N

8'G'6'C Ly 20 L'S TTLT 6T €0 Ver 1'S'Se Sy 20 L€ 670 144 L0 62 LE€'6C €t 0 8'LT 26T 14 g0 9'GL 9€'0e €€ 90 €LE 6C'ceT 9¢C S0 6'18 A
009800} AUY

plo%ss OV o35 9% pl0%SE OV 9IS g% plO%E OV 9IS g% plo%SsE OV oIS g%  plo%® U0V 9IS g%  plo%se  pEOV 9IS 9%  plO%se  pEOV IS g% plo%Ss OV o3S g%

Qmm_:o 800 SAAIEPaS/sIa||Iured |[e4appy//utjey euenfie BR8N 1040V dnewaIqo.d 104o2|y Bniq Auy 6n1q Auy 1o joyod|y

asn Bnu@ 4o joyod|y oy1vads 35 20UBISANS |[eIBNO

Conway et al.

"¥T0Z-ETOT 'Sa¥eIS patuN “Apms H1vd aup ul (N) s18sn-UoN pue (A) siasn 099eqo] ualIng Buowy (%) asn 9dUBISANS JedA Ised
€ 9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2018 August 01.

Drug Alcohol Depend. Author manuscript.



Page 18

Conway et al.

X8 Plog Ul paleslpul Go'>d e suoneroosse Jueanubis Ajjeonsnels passalddns sism op0€< 018 PIEPUEIS BAIIR|3] 1O 0G> JOJRUILLIOUSP B YIM S3lew s

g

G0°>d 1e Jueanyubls uonoeIBUI mmﬁo_uc_m

swajqo.d (Buizijeussixa pue Buizijeulsun) yijeay [ejusw Jeak jsed pue ‘Auotuyis/adel ‘Japuab ‘abie Joy paisnipe sasAjeue uoissaifial 911s160] ajgeLieAIIINW WOy (S]D) S[EAIBIUI 8OUBPIILOT %56 PUe (SYOY) Soney sppo pasnipy

(%

uonejndod 3npe SN ays Juasaidal 01 paybiam ale (3S) siolis prepuels pue (%) mmmﬁcmsmn_u

suaBoulan|[ey 1o ‘SJUBA|OS ‘siufeyUI ‘Ul0JaY 10 ‘(paads Jo sulelsyduieyisw *a°1) SIUBINWIS ‘ORID 10 8UIRD0D JO asn Jeak 1sed sapnjoul

q

asn Aep-og 1sed 01 ﬂ&wmm

[eAIBIUI BOUBPIUOD ‘D ‘01NRl SPPO paIsnipe “YOV ‘10418 pJepuels ‘IS SUoNBIABIqYY

uaisgal T0 14 uaisjal €0 €8 uaiejl TO v uaJsjal 14\ L2t uaiejal 20 08 uaisgal 60 099 uaisjal 0 T6T uaJsjal 60 6'69 N

4 4 4 g9 L8 4 4 4 gL W 4 g9 T8 4 €9 L0L LSUT ze 9L vTIS 4 65 L€8 A
s|qenjossia

uaisgal To %4 Jualajal €0 8 Juaizjal T0 A Jualzjal ¥'0 §er Juaizjal 0 6L Jusisjal 60 8'69 Jualagal 0 68T Jualajal 60 1’69 N

9€'6T ate 71 €T v2'eT 8T 8T 86T Tv'8T LT T '8 €291 61T ST T9e S2'ST 6T SC 0L2 TZTT 9T 44 T18 29T 0eC 9C 4 8CET 61 8T 698 A
sayonod snug

Jualagal 7o (x4 Jualagal €0 T8 Juaizjal T0 €T Jualzjal ¥'0 €7er Juaiajal 0 S'. uaiagal 60 1’99 Jualagal 0 1’81 Jualzjal 60 569 N

STYT 8T L0 09 LT'TT 1 60 LTT L'e'0e LT L0 4] LT'TT 1 €1 Tve S2'8T 1% T eve ST'0T ¢l €T Tyl LT'ET ST T e LT'TT €1 T S6L A
(sayonod snus
Buipn|axa) ssajayows

ualagal T0 (4 ualaal €0 T8 uaisyal T0 €T uaiayal 0 (444 uaisyal 20 'L ualagal 60 999 uaiagal 70 98T Juaiayal 60 7’69 N

9T'sT a0¢ 90 9 LT'TT ST 80 [a4% 9€'6T 9¢C 90 S LT'ET 897 2T Lve S2T'8T TC T eve ST0T T €T aZA LT'ET ST T L'TE LT'TT T T T08 A

B_Oo\omm UmO( ES] 9% ﬁ_o %56 UmO( ES o% D_O %56 ﬁmO( 93s % ﬁ_o %56 UmO( ES o% B_O %56 ﬁmO( BES] % U_O %56 UmO( o3S 9% U_U %56 UmO( PES 9% ﬁ_o %56 ﬁmO( ES] 2%
me:\_n_ Jomo SaAITepag/sia|jured I1eJappy/ulfely euenfLiey PN 10401V IRELIRIGONd 1oyoa|y fniq Auy Bnaq Auy Jo joyod|y

asn Bnaq 40 joyod|y u1vads

9SM dJueISqnNS |[e48AO

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 August 01.

Drug Alcohol Depend. Author manuscript.



Page 19

Conway et al.

el €0 66 Wwesjal g0 TTT wasgl  TO L€ N
TCET 97 T¢ 1L0¢ 2TVl LT 81 8¢c 8¢C'qT T¢C 91 (a4 A
adid
el €0 66 eyl €0 0Tl wasigl  TO  9¢€ N
6T 7T 9T vT 90z 02T LT 9T €S 6787 pcc €T 0€l A

s1eb1o paJayi4

WwelRgRl €0 56 walpl g0 LTT walpl  TO0 €€ N

0291 81 0T 92 6T'ST LT 60 L€2  TE'€T pte L0 8l A
soj|uebio

walel €0 L6 WwelRl €0 TTI wasepl  TO0  SE N

91'CT VT 80 T9T  ST'TT pEeT 80 8%l €291 p8T 10 €6 A

sieB1o [euonipel |

walRl €0 €6 walRl €0 9TT wasegl  TO ze N

8T'vT p9T L0 98T LTI p9T L0 86T 82'1e pre g0 ST A
12610 Auy

Walgal €0 v'6 waell €0 YT SVEICTEY I A1) Ve N

8T 'v'T 971 L0 06T 02'9T 81 80 6%¢ €T'LT 02 90 L6 A
sapalebin-3

walsjal €0 58 walejal €0 L6 wasl  TO £ N

6T'ST oLl ¥0  S9T  TT6T 02 90 82 00t > v0  TOT A
sapalebiy

Waleal €0 6L WalRl €0 26 Wwaser  TO 6T N

8T'ST Pt vo  9ST  TZTLT p8T vo  TO0Z  Tv'6C pvE €0 06 A
022eq0} AUy

JlD%E6 MOV IS g%  olD%S6  oHOV  gIS %  oldD%S6  oHOV IS %

eSWa|qold buizifeulslx3 AIaAsS UDIH  pSwd|qoad buizijeusiu] AJIanss UYbIH  pSWa|qodd asn aouelsqns A)Janses ybiH

SWwiv|qo1d Y3[esH [eIusiN

"YT0Z-ET0Z ‘Sa1eIs pauun ‘Apms H1vd
3yl ul (N) s1esn-uoN pue (A) siasn 092eqo] 1uaLInd Buowy swajgqold Buizijeussnx3 pue ‘Buizijeulsiu] ‘asn aourISONS JeaA 1sed JO (9%) A1luanss ybiH

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2018 August 01.



Page 20

Conway et al.

1X81 P|og Ul paresipul Go'>d 1e suoeloosse Juealiubls Aj[eansnels passaiddns a1am 940E< 10119 PIepUEIS BAITR[3] 10 OG> JOTRUILLOUSP € UMM SaJewnss

y

50">d 1e JuedIIUBIS UONJBIBIUI S81RIIPU|

7’

S|aA3] AJ1IBASS MO| pUB B|pPILW PaUIqIOd
a1 snsJaA ybiy ay1 40 SpPPo a8y [apow yaiym Aoiuyia/aoes pue ‘1apuab ‘abie oy paisnipe sasAeue uoissalbal 011s160] ajgerreAl nw wolj (S]D) S|eAIdIUl 92UBPIIU0D 9456 PUR (SHOV) Soney SpPO cgm:.—u/\u

uornre|ndod 3)npe SN ayl wasaidal 03 palybiam aJe (3S) slold prepuels pue (o) sabejuadlad

q

s|ana] Alianes (swoldwAs wajqoid Buizijeulsxa 10 asn adueisgns 1oy swoldwAs =< 1o swoidwAs wajqod Buizijeussiul Joy swoldwAs ¢) ybiy pue ‘(swordwAs £-g) sresapowl
‘(swordwAs T—0) Mo| se paziiobiared pue (SS-NIVO) 18uaalds 1oYS - SPaaN [enplAIpul Jo Jesresddy [eqolo ayy Buisn passasse alam swiajqold Buizijeussixs pue Buizijeulsjul ‘asn aoueisgns Jeak Hmmn_m

[eAIBIUI BOUBPIUOD ‘|D ‘017Rl SPPO PaIsnipe *YOV L1018 pJepuess ‘IS :SUoNeIAsIqqY

Uiyl €0 00T jusisyal €0 et ualagal T0 8¢ N

4 4 4 TL L've 4 9 0€c A
a|qejossia

JIEIEIEY! €0 6'6 JUEICIES! €0 12T JUEIETES! 10 L€ N

0C'eT 97 6T §ee 0C'TT ST v'e S0¢ 0€'ST X4 6T oVl A
snus

JIEIEIEY! €0 8'6 JUEICIES! €0 12T JUEIETES! 10 S€ N

€160 71 0T 6°CT vT'0T 1 1 67T veiLT 0¢ L0 90T A
(snus Buipn|oxa) ssejexoWS

Juaisjal €0 8'6 Juaiayal €0 7T Juslajal 170 S'€ N

€160 71 0T €Vl vT'0T 1 0T A1) SZ'LT X4 80 01T A
(snus Buipnjour) ssajaxows

Juaisjal €0 €6 Juaiayal €0 L'TT Juaizgel 170 €€ N

6T'ST LT 0T (A1 8TV 91 0T L'€C v'e're pbC 60 SY1 A
yexooH

olD%S6 MOV @IS g%  olD%S6  oHOV IS g%  ol0%S6 OV IS g%

eSWwia|qold buizifeuts1x3 A)anses ybiH

eSWwia|qoid buizijeussyu| Ajaanss ybiH

SWiv|qoId Ya[esH [erusiN

©SWa|q01d 8N 90UBISaNS A111aAsS UBIH

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 August 01.

Drug Alcohol Depend. Author manuscript.



	Abstract
	1. Introduction
	2. Methods
	2.1. Study design
	2.2. Measures
	2.2.1. Tobacco use
	2.2.2. Substance use
	2.2.3. Substance use and mental health problems
	2.2.4. Covariates

	2.3. Statistical Analysis

	3. Results
	3.1. Socio-demographic and other characteristics
	3.2. Tobacco use and substance use
	3.3. Tobacco use and substance use and mental health problems

	4. Discussion
	4.1. Conclusions

	References
	Table 1
	Table 2
	Table 3
	Table 4

