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Abstract

OBJECTIVE—Use of drugs and alcohol, including tobacco, is linked to adolescent emotional
psychopathology. Given that tobacco use is becoming less common over recent years, its co-use
with drugs/alcohol may mark a more severe profile of emotional symptomatology. However, it is
unclear whether teens with a lifetime history of using drugs/alcohol and tobacco exhibit additional
elevations in emotional psychopathology and/or multiple forms of emotional psychopathology
compared to teens with lifetime drugs/alcohol use without comorbid tobacco use. This cross-
sectional study compared emotional disorder symptoms and emotional vulnerability traits among
adolescents with varying histories of substance use.

METHODS—Ninth-grade students enrolled at two schools in Los Angeles, CA were recruited;
575 met eligibility criteria and provided both student assent and parental consent. Students
completed self-report measures of emotional pathology, trans-diagnostic, and lifetime substance
use. Participants were classified into three groupings: (1) no history of substance use (1=294); (2)
lifetime history of drug/alcohol use without tobacco use (/7=166); and (3) lifetime history of drug/
alcohol use with concomitant tobacco use (/7=115).

RESULTS—Of those with a history of substance use, teens with lifetime alcohol/drug use with
(vs. without) comorbid tobacco use were more likely to have used substances. Compared to
students with no history of substance use, those with any history of use (alcohol/drugs with and
without tobacco use) had higher major depression symptoms and negative affect; those with
lifetime alcohol/drug use with comorbid tobacco use had higher generalized anxiety symptoms
and distress; those with lifetime alcohol/drug use without comorbid tobacco use had higher panic
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disorder symptoms and anhedonia. There were no significant differences between adolescents with
lifetime drug/alcohol use with comorbid tobacco use versus those without tobacco use.

CONCLUSIONS—Adolescents with (vs. without) a lifetime history of drug/alcohol use endorse
greater emotional symptomatology and trait vulnerabilities, regardless of comorbid lifetime
tobacco use. Thus, the extent to which tobacco serves as a gateway, correlate, consequence of
other substance use may have little bearing on adolescent emotional health. This study's findings
further suggest that emotional vulnerability (in addition to manifest psychopathology) should be
considered in adolescent substance use and mental illness prevention.
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Epidemiologic and clinical studies have shown associations between various forms of
substance use and emotional (i.e., mood and/or anxiety) psychopathology that begins in
adolescence (Frojd, Ranta, Kaltiala-Heino, & Marttunen, 2011). There is also evidence that
trans-diagnostic emotional vulnerability factors (outside of manifest psychopathologic
symptoms per se) that may give rise to several emotional syndromes spanning multiple
mood and anxiety disorders (Barlow, Sauer-Zavala, Carl, Bullis, & Ellard, 2014) may also
play a role in substance use (Leventhal & Zvolensky, 2015). Given the pervasive
comorbidity of multiple depressive and anxiety syndromes with substance use (Wolitzky-
Taylor, Bobova, Zinbarg, Mineka, & Craske, 2012), it is possible that adolescent substance
use may relate with these trans-diagnostic vulnerability traits (Audrain-McGovern et al.,
2012; Daughters et al., 2009).

Three trans-diagnostic factors may be particularly pertinent to both emotional pathology and
substance use (Leventhal & Zvolensky, 2015). Distress tolerance—the ability to tolerate
affective and physical distress (Leyro, Zvolensky, & Bernstein, 2010)—is inversely
associated with both depressive and anxiety disorder as well as higher levels of substance
use, putatively due to distress intolerant individuals’ propensity to terminate distress via
mood-altering effects of substances (Corstorphine, Mountford, Tomlinson, Waller, & Meyer,
2007). Anhedonia—the tendency to experience reduced pleasure in response to rewards
(Leventhal, Chasson, Tapia, Miller, & Pettit, 2006)—is implicated in the development of
depression (Stein, 2008) and anxiety (Wolitzky-Taylor, et al., 2012), and is positively related
to substance dependence (Janiri et al., 2005), potentially because individuals with anhedonia
may seek out substances as a means of counteracting deficient pleasure. Anxiety sensitivity
—the fear that anxiety symptoms lead to harmful consequences (Reiss, Peterson, Gursky, &
McNally, 1986)—is a robust risk factor for anxiety disorders (Barlow, et al., 2014) and has
been associated with substance use (Novak, Burgess, Clark, Zvolensky, & Brown, 2003),
perhaps due to the motivation to use substances to offset the experiences of anxiety-related
sensations. In addition to these three vulnerabilities, general positive and negative affectivity
are associated with substance use among adolescents (Wills, Sandy, Shinar, & Yaeger,
1999).

A few extant studies in the substance use literature have looked at these vulnerability factors
in adolescents. Evidence is mixed, with some data suggesting poorer distress tolerance,
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anhedonia, and anxiety sensitivity relate to some forms of substance use in adolescents
(Audrain-McGovern, et al., 2012; Daughters, et al., 2009; Wolitzky-Taylor et al., 2015), and
others not showing this association (Lammers, Kuntsche, Engels, Wiers, & Kleinjan, 2013).
Most of these studies generally focused on a single substance (e.g., alcohol; Lammers, et al.,
2013; Wolitzky-Taylor, et al., 2015), leaving unclear whether these vulnerabilities implicate
use of any type of the broad array of harmful licit and illicit substances of abuse.
Furthermore, there has yet to be a study that examines all three factors along with multiple
emotional psychopathology domains within the same sample to permit comparison across
these vulnerabilities and pathologies in terms of their relative association with adolescent
substance use. The dearth of data on the role of these factors in adolescent substance use
may reflect a barrier toward developing prevention programs that target these underlying
vulnerabilities and perhaps prevent both mental illness and substance use disorder.

Another gap in the adolescent emotion-substance comorbidity literature is the limited
attention to the role of comorbid tobacco use among alcohol and drug users with regards to
emotional psychopathology. Sometimes referred to as the “gateway hypothesis,” initiation of
tobacco use may increase risk of alcohol and drug use (Brook, Brook, Zhang, Cohen, &
Whiteman, 2002). However, tobacco may no longer be a principal gateway to other
substance use. Indeed, over the past twenty years, the prevalence of tobacco use among teens
has reduced considerably (Johnston, O'Malley, Bachman, & Schulenberg, 2015) and the
proportion of U.S. 10t graders in 2014 who reported perceived harm from regular/heavy
cigarette smoking (72%) was greater than perceived harm for alcohol (54%) and marijuana
(45%; Johnston, et al., 2015), which diverges from data collected 23 years ago (perceived
harm for cigarettes was 60% vs. 82% for marijuana). Given that today's adolescents who use
combustible tobacco do not cohere with norms that tobacco smoking is harmful, and that
deviant behavior is associated with emotional problems (Albers & Biener, 2002), one might
expect substance using teens with comorbid tobacco and other substance use to have greater
emotional pathology than substance-using teens who do not use tobacco. However, this
prediction has received little empirical attention in the current context in which combustible
tobacco is becoming denormalized and marijuana and other drugs are becoming normalized
in teens (Haines-Saah, 2014). Thus, an important question is whether adolescents who use
drugs or alcohol differ with regards to emotional psychopathology depending on whether
they might have also used tobacco (either as a tobacco-related “gateway” to their alcohol/
drug use, or perhaps concurrent or after alcohol/drug use). Given that the larger population
of low-risk teens with fewer emotional problems may be less apt to experiment with tobacco
because of perceived harm, teens with more severe emotional pathology may be more likely
to initiate tobacco use, even in the population of teens who have used other substances, some
of which may be perceived to be less risky than tobacco (e.g., marijuana, alcohol).

The current cross-sectional study is an analysis of data from a survey on emotion and health
behavior, which compared emotional disorder symptoms and trans-diagnostic vulnerabilities
among 14 to 16 year-old adolescents with: (1) no history of any substance use; (2) a lifetime
history of drug/alcohol use without lifetime tobacco use; and (3) a lifetime history of drug/

alcohol use with concomitant tobacco use. We hypothesized that adolescents with a lifetime
history of alcohol/drug use would report more emotional pathology and vulnerability across
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all outcomes than those who had never used and alcohol/drug users with a lifetime history of
comorbid tobacco use.

Participants and Procedure

Measures

All 9th graders not enrolled in English as a second language or special education program
(e.g., severe learning/developmental disorder) at two partnering schools in the Los Angeles
Area were invited to participate in a study of emotion and health (A=807). The schools were
selected based on convenience sampling due to their proximity to the institution and
adequate representation of diverse demographic characteristics (see Table 1), with 14% and
29% of students in each respective school being eligible for free lunch (i.e., parents’ income
is 185% of the national poverty level). After a full explanation of the nature of the study, risk
and benefits, and that responses were confidential and would not be shared with school
administration, students were offered the opportunity to assent to participate. Assenting
students were given an informed consent form detailing the nature of the study, risk and
benefits, and confidentiality to take home to their parents to review and provide written
consent or decline consent for their child to participate. The parents of students who did not
return signed consent forms within two weeks were called via phone, informed about the
study nature, risk, benefits, and confidential and then given the option to provide verbal
consent. Data collectors administered paper-and-pencil surveys, including the measures
described below, in compulsory classes and stressed the confidentiality of student responses.

Of the 689 students who provided written assent to participate (85% of those approached),
585 (82%) provided active written or verbal parental consent and completed the study
surveys. Students who reported a history of tobacco use but no history of alcohol or other
drug use were excluded (n=10) from the final sample in this report (final sample A=575);.
The University of Southern California Institutional Review Board approved the study, which
was conducted in accordance with the Declaration of Helsinki.

Revised Children's Anxiety and Depression Scale (RCADS; Chorpita, Yim,
Moffitt, Umemoto, & Francis, 2000)—The RCADS provides symptom composite
indices for separate emotional disorders based on the respondent's report of the frequency of
Diagnostic Statistical Manual of Mental Disorders-1V (DSM) based symptoms for that
particular emotional disorder on a four-point scale (range: 0-3). Within each subscale, the
average symptom frequency score per item was calculated with higher scores indicating
greater symptomatology. The subscales administered in this study showed acceptable
internal consistency in this sample (a for generalized anxiety disorder, major depression,
panic disorder, and social phobia = 0.87, 0.91, 0.87, and 0.90, respectively) and adequate
convergent validity with clinician DSM-based diagnoses (Chorpita, Moffitt, & Gray, 2005).

Mood Questionnaire (MQ; Diener & Emmons, 1984)—Participants rated 9 affect
adjectives (e.g., “happy,” “frustrated,” “worried/anxious”) based on how they were currently
feeling using a seven-point scale (range: 1-7). Responses load onto either positive (a=.90)
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and negative (a=.84) affect subscales based on the average score per item and have shown
adequate psychometric properties in a prior study with adolescents (Frank, Bose, &
Schrobenhauser-Clonan, 2014).

Distress Tolerance Scale (DTS; Simons & Gaher, 2005)—The DTS is a 14-item
scale that measures an individual's ability to tolerate affective and physical distress (e.g., “I'll
do anything to avoid feeling distressed or upset”). Participants responded to statements
regarding distress response using a five-point scale (range: 1-5). Average score per item was
calculated with higher scores being indicative of higher levels of distress tolerance (a=0.88).
The DTS has demonstrated acceptable psychometric properties in prior work with
adolescents (Wolitzky-Taylor, et al., 2015).

Childhood Anxiety Sensitivity Index (CASI; Silverman, Fleisig, Rabian, & Peterson, 1991)

The CASI is an 18-item measure of subjective fear of anxiety-related sensations and
consequences (e.g., “It scares me when my heart beats fast”) based on a three-point scale
(1-3) and average score per item per item was calculated (a=0.85). The CASI has
demonstrated adequate convergent validity in prior work (Muris, Schmidt, Merckelbach, &
Schouten, 2001).

Snaith-Hamilton Pleasure Scale (SHAPS; Snaith et al., 1995)—Participants
responded to 14 self-statements regarding pleasure response to common pleasant
experiences that span the areas of food, sensory, hobbies, and social events (e.g., “I would
enjoy seeing others’ smiling faces”) on a four point scale (range: 1-4). Average score per
item per item was calculated with higher scores being indicative of higher levels of
anhedonia (¢=0.87). The SHAPS has demonstrated good convergent validity with depressive
symptoms in adolescents (Audrain-McGovern, et al., 2012).

Substance Use (Eaton et al., 2010)—L.ifetime use was measured with items derived
from the Youth Behavior Risk Surveillance Survey (Eaton, et al., 2010) that assessed
individual substances separately. Three tobacco items were surveyed, including cigarettes
described as a “A whole cigarette (Marlboro, Newport, Camel, etc),” “Smokeless tobacco
(dip chew or snuff such as Redman, Skoal, Beechnut, or dissolvables),” and “Other forms of
tobacco (cigars, cigarillos, e-cigarettes, or flavored tobacco). An affirmative response to any
of the three items was classified as lifetime tobacco use. We also included items measuring
alcohol described as “one full drink of alcohol, such as a can of beer, glass of wine, wine
cooler, or shot of liquor,” and 16 other drugs (e.g., “marijuana [pot, weed, grass, hash, bud,
reefer]”). An affirmative response to any of the 17 non-tobacco substance items was
classified as other lifetime substance use.

Data Analysis

The following groups were formed based on responses to the substance use questions: no
lifetime use of any substance (n=294), lifetime use of alcohol or drugs but no tobacco use
(n=116), lifetime use of alcohol or drugs as well as tobacco (n=115). The primary analyses
involved ANOVA for unbalanced cell size based on the general linear model in which
substance use group was the independent variable, and a single emotional characteristic was
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the outcome variable. We also ran ANCOVAs that adjusted for self-reported ethnicity,
gender, age, and highest parental education between the two parents. Post-hoc pairwise tests
were then used to test pairwise differences in outcomes. Significance was set to .05 and all
tests were two-tailed. Sample sizes vary across analyses due to sporadic missing data on
certain outcomes because some students were unable to complete all measures within the
time allotted (see table notes).

Participants were 51% male (1= 293) and 49% female (7= 282), with a mean age of 14.5
years (SD = 0.5 years). Over 50% of the participants were Hispanic or Latino (/7=289) and
the majority of the students had parents with at least a high school education or the
equivalent (/7=459). More details regarding sociodemographic and other characteristics, by
group, are reported in Table 1.

Lifetime use of specific substances within each of the two substance using groups is reported
in Table 2, and shows that teens with lifetime alcohol/drug use with (vs. without) comorbid
tobacco use were more likely to have used 10 of the substances assessed (out of a total of
16). This included alcohol (90.4% vs. 80.7%, ¥2(1) = 4.94, p < .05), marijuana(76.5% vs.
34.3%, y2(1) = 48.41, p< .001), and heroin (4.3% vs. 0.0%, x3(1) = 7.35, p< .01), as well as
a variety of other licit and illicit drugs.

Results from ANVOAs showed significant omnibus group differences in generalized anxiety
(0 <.01), major depression (o < .001), and panic disorder symptoms (p < .05), as well as
negative affect (p < .001), distress tolerance (p < .05), and anhedonia (p < .05). Pairwise
analyses showed that in comparison to non-users, lifetime substance users without comorbid
tobacco use reported higher levels of major depression (Cohen's d=0.32, p< .01), panic
disorder (d=0.27, p< .05), negative affect (¢=0.30, p<.01), and anhedonia (d=0.28, p
<.05). Adolescent lifetime drug/alcohol users who also had used tobacco, compared to those
with no lifetime substance use, reported higher generalized anxiety (¢= 0.31, p < .05), major
depression (&= 0.44, p < .001), negative affect (¢=0.34, p< .01), and distress tolerance (d=
0.28, p<.05). There were no significant pairwise differences between lifetime alcohol/drug
use with (vs. without) comorbid lifetime tobacco use for any of the outcomes. Most of the
above effects remained statistically significant in ANCOVAS that adjusted for demographics.
The omnibus and/or pairwise comparisons for generalized anxiety and panic disorder were
reduced to trends, not significant effects (s .05 to .07; results not shown).

Discussion

This study provides a comprehensive analysis of multiple emotional psychopathologies and
trans-diagnostic vulnerability factors in a sample of early adolescents. Teens with a history
of alcohol or drug use reported a qualitatively unique pattern of emotional disturbance
elevations whereby some, but not all, factors were elevated. In our sample, consistent with
prior research, lifetime alcohol/drug use was associated with depression (Brook, et al.,
2002), panic disorder (Zimmermann et al., 2003), generalized anxiety (Frojd, et al., 2011),
negative affect (Wills, et al., 1999), poorer distress tolerance (Daughters, et al., 2009), and
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anhedonia (Janiri, et al., 2005); although after adjusting for demographics, associations with
panic disorder and generalized anxiety were reduced to tends (05=.05-.07).

By contrast, positive affect, anxiety sensitivity, and social phobia were not associated with
drug/alcohol use history in this sample. Prior research examining the association between
anxiety sensitivity and adolescent alcohol use has produced results that were inconsistent
with our study's findings (Lammers, et al., 2013). Here, anxiety sensitivity was not
associated with a broad index of substance use status that amalgamated any use of a variety
of licit or illicit substances, suggesting future work exploring substance-specificity in
anxiety sensitivity's role in teen substance use may be warranted. Furthermore, although
social phobia is positively associated with substance use in adults (Buckner, Eggleston, &
Schmidt, 2006), some prior work has not found positive relations between alcohol/drug use
and social phobia diagnoses in adolescents (Frojd, et al., 2011), which is consistent with the
current null result using a continuous measure of social phobia symptoms.

Even though combustible tobacco use is becoming increasingly deviant and perceived as a
substance of greater harm (Johnston, et al., 2015), this study showed that within the group of
teens with an alcohol/drug use history, lifetime comorbid tobacco use did not significantly
differentiate emotional psychopathology characteristics. The lack of differences between
these groups is unlikely to reflect poor representativeness of the sample to tobacco use
trends nationally, as US National data indicated that 15% and 26% of US 8! and 10t
graders reported ever smoking in 2013; our rate of 20% of 9t graders reporting ever
smoking appears to be in line with this trend (Johnston, et al., 2015). One possible
explanation for the lack of differences may be that teens with lifetime alcohol/drug use
without (vs. with) comorbid tobacco use may have been more extensive drug users, leading
to more emotional pathology in that group than expected. However, the opposite pattern was
found; teens with comorbid tobacco use were more likely to have used a greater diversity of
substances (see Table 2). It is also possible that the failure to detect differences was due to a
lack of power. A post-hoc power analysis showed that this study had 0.8 power to detect
effect sizes that were at least of medium magnitude (Cohen's &= 0.34). It is possible that this
study might have missed detecting smaller differences between the two groups; however, the
clinical significance of differences of effects of such small magnitudes is unclear.

Existing evidence indicates that nicotine administration acutely enhances one's subjective
mood state, particularly among those with emotional pathology (Spring et al., 2008), and
research in adults indicates smoking is associated with psychiatric comorbidity after
statistically controlling for comorbid alcohol/drug use (Bakhshaie, Zvolensky, & Goodwin,
2015). We expected that adolescents with a lifetime alcohol/drug use history and comorbid
tobacco use would have more emotional pathology than those without comorbid tobacco
use, and were surprised to not find this result. In interpreting these results from a self-
medication perspective (Khantzian, 1997), we speculate that the current findings could
suggest that teens might not be motivated to initiate tobacco use to modulate emotional
functioning if they are already using drugs or alcohol. Alternatively, if emotion-substance
relations may reflect the biological or psychosocial dysregulating effects of substance use on
mental health (Patten & Barbui, 2004), the current findings might indicate that tobacco may
not have any additional dysregulating effect over and above drug or alcohol use in teens as
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predicted, suggesting that tobacco use is becoming more socially deviant and has similar
associations with emotional psychopathology as other illicit substances.

This study focused on lifetime history of substance use to delineate groups because there are
low base rates of frequent and problematic substance use in general adolescent samples in
this age range (Parra, O'Neill, & Sher, 2003), and early substance initiation by age 14 or 15
is important marker of future substance use disorder risk, chronicity, and severity (Trenz et
al., 2012). By utilizing a “low-threshold’ marker of substance use with high sensitivity
(instead of a marker with greater specificity, such as substance use disorder), we potentially
yielded findings that generalize to a greater proportion of the youth population, some of
whom may not yet have escalated to regular use. Nonetheless, this study cannot address the
important question of whether more frequent substance use or substance use disorder per se
is associated with greater emotional pathology. It is possible that among teens with a lifetime
history of using alcohol or drugs, those who are frequent (vs. infrequent) tobacco users
exhibit greater emotional pathology. Such a distinction could have been obscured in the
current study by collapsing such subgroups into a single lifetime tobacco use classification.
Future research utilizing selected samples (e.g., those in substance use or smoking cessation
treatment programs) may be better apt to shed light on variations in emotional pathology as
a function of substance use frequency/severity.

Some additional limitations warrant discussion. We grouped all forms of tobacco together
and did not isolate individual products from one another, including e-cigarettes, which are
becoming increasingly prevalent among teens (Johnston, et al., 2015) and should be
addressed further in future teen comorbidity research. In addition, we studied 9th graders
only and utilized a cross-sectional design; hence, the non-significant findings for the
comorbid tobacco use comparisons require further extension to younger and older age
groups. Examining longitudinal relations will be necessary to fully evaluate if tobacco use
might increase (or perhaps be a consequence of) emotional pathology over a broader period
of time. The mood questionnaire used herein assessed state mood, leaving unclear whether
different findings might have been identified from a trait measure that is more representative
of one's generalized mood tendency.

Limitations notwithstanding, these findings may inform universal prevention strategies that
could be implemented in public school settings and beyond. In addition to providing
additional evidence suggesting the importance of considering concomitant roles of
emotional psychopathology and substance use in teen health promotion, these findings
suggest that targeting emotional vulnerability factors like distress tolerance and anhedonia
may be relevant for mental illness and substance use prevention. Tactics such as behavioral
activation, which teaches individuals how to seek out healthy alternative rewarding activities
to enhance pleasure and counteract anhedonia without resorting to drug use may have
preventive benefits in 9" graders, as has been shown in preliminary work in college alcohol
prevention (Reynolds, Macpherson, Tull, Baruch, & Lejuez, 2011). Also, interventions such
as acceptance and commitment based approaches that teach emotional acceptance and
prevent avoidance of distress may be useful methods for reducing maladaptive coping
strategies that recapitulate emotional disturbance and escape behaviors like substance use
(Biglan, Hayes, & Pistorello, 2008). Such approaches may also promote refusal skills in
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situations in which teens with poor distress tolerance might otherwise give in to social
pressures to use substances. Furthermore, these findings indicate emotional health promaotion
may be important for the entire population of teenagers who have used alcohol or drugs,
even those who have never used tobacco. The utility of separating adolescents with lifetime
substance use and comorbid tobacco use from those with lifetime substance use without
tobacco use for understanding and preventing emotional pathology is uncertain.
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Table 2

Specific Drugs Use by Lifetime Substance Use Group
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Substance

Substance Use - No Tobacco (n=166) Tobacco & Other Substance Use (n=115) 7
n (%) n (%)

Cigarette 0 (0%) 66 (57.4) -
Other forms of tobacco 0 (0%) 97 (84.3%) -
Smokeless tobacco 0 (0%) 8 (7.0%) -
Alcohol 134 (80.7%) 104 (90.4%) 4 94*
Marijuana 57 (34.3%) 88 (76.5%) 8 41***
Inhalants 26 (15.7%) 29 (25.2%) 3 94*
Cocaine 1 (0.60%) 4 (3.5%) 3.21
Methamphetamine 1 (0.60%) 3 (2.6%) 1.95
LSD, mushrooms, or other psychedelics 1 (0.60%) 8 (7.0%) 8 85*
Ecstasy 0 (0%) 1(0.87%) 1.45
Heroin 0 (0%) 5 (4.3%) 7 35**
Salvia 4 (2.4%) 15 (13.0%) 12 19**
Prescription painkillers to get “high” 11 (6.6%) 21 (18.3%) 9 11**
Barbiturates 0 (0%) 0 (0%) 911"
Tranquilizers or sedatives 7 (4.2%) 13 (11.3%) 5 16*
Cold/cough medicine to get “high” 7 (4.2%) 17 (14.8%) 9 71**
Diet Pills 8 (4.8%) 2 (1.7%) 1.88
Prescription stimulant pills to get “high” 6 (3.6%) 9 (7.8%) 2.38
Antihistamine to get “high” 1 (0.60%) 2 (1.7%) 0.83
Any other pill or illegal drug to get “high” 2 (1.2%) 2 (1.7%) 0.14

Note. For all ;{2 tests, df = 1. Significant findings in bold.

*p<0.05
**n<0.01

Aok

< 0.001
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