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Abstract

Background—Sexual minority youth, especially girls, are at risk for alcohol, cigarette, and
marijuana use when these substances are examined individually. However, little is known about
concurrent use of these substances (i.e., three-substance use) in relation to sexual orientation.

Objectives—The present study compared profiles of past year alcohol, cigarette, and marijuana
use between SMGs and heterosexual girls. In addition, because internalizing and externalizing
symptoms are associated with substance use, we examined whether sexual orientation was
associated with substance use profile over and above co-occurring psychopathology.

Methods—Miixture modeling was used to identify patterns of alcohol (including binge drinking),
cigarette, and marijuana use in the past year using a cross-sectional sample of urban adolescent
girls (Pittsburgh Girls Study; N=2064; mean age=17). Approximately 8% (n=173) of the girls
endorsed a leshian or bisexual identity.

Results—Five substance using classes were identified: low-level substance use (72%), marijuana
use (5%), cigarette use (8%), alcohol use (8%), and three-substance use (7%). SMGs were at an
increased risk for substance use than heterosexual girls, particularly three-substance use
(OR=6.69, p<.001), cigarette use (OR=6.26, p<.001), and marijuana use (OR=3.86, p<.001)
classes. Substance use patterns were regressed on sexual orientation, internalizing symptoms (i.e.,
depression, anxiety), and externalizing symptoms (i.e., conduct problems, oppositional defiant
disorder). The disparities remained robust after controlling for internalizing and externalizing
symptoms.

Conclusions/Importance—Clinicians and researchers should be aware of potential three-
substance use among SMGs. Substance use interventions for SMG may benefit from targeting risk
factors that cut-across several substances, particularly externalizing symptoms.
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Introduction

A growing literature suggests that sexual minority girls (SMG) are at a greater risk for
substance use than heterosexual girls (Marshal etal., 2008) ‘A recent comprehensive review
of sexual minority health research highlights the continued need for describing health
disparities among sexual minorities, particularly during adolescence when these disparities
emerge (Institute of Medicine, 2011y ‘njoreover, a recent research priority of the U.S.
Department of Health and Human Services includes identifying youth at risk for heavy
substance use, such as sexual minority individuals, to inform targeted prevention and
intervention efforts (U.S. Department of Health and Human Services, 2012). To address
these concerns, the current study focuses on disparities in substance use between sexual
minority and heterosexual girls.

“Sexual minority” is a label describing an overarching group including lesbian, gay, and
bisexual individuals. On average, sexual minority youth (SMY) report more substance use
than heterosexual youth (Marshal etal., 2008y ‘A meta-analysis showed that SMY report

nearly 3 times more substance use than heterosexual youth (Marshal et al., 2008y incjyding
tobacco (Austin etal., 2004. Cochran, Stewart, Ginzler, & Cauce, 2002, Lampinen,

McGhee, & Martin, 2006y gconol (Robin etal., 2002, Smith, Lindsay, & Rosenthaly, 1999
Whitbeck, Chen, Hoyt, Tyler, & Johnson, 2004), and marijuana use (Cochran etal, 2002.
Lampinen et al., 2006, Rostosky, Owens, Zimmerman, & Riggle, 2003) These disparities

were at least twice as large for SMGs (OR = 5.02) than sexual minority boys (OR = 1.90).
Thus, recent studies, although relatively limited in number, have begun to characterize

disparities among SMGs. The disparities have been replicated (HiPwell etal. 2013. Marshal
etal. 2013b. Marshal et al. 2012b, Marshal et al. 20122y \yith SMGs reporting higher levels

of past year alcohol (Corliss etal., 2008. Marshal, Sucato, et al., 2012), tobacco (Corliss et

al., 2013. Marshal, Dermody, et al., 2013. Marshal, Sucato, et al., 2012) 3 marijuana use
(Corliss et al., 2010. Marshal, Dermody, et al., 2013) than heterosexual girls that persist into
young adulthood (Dermody etal., 2014. Marshal, King, et al., 2012)_ As relatively few

studies have focused on the health and wellness of SMGs, additional research is needed to
improve understanding of the disparities.

While SMGs are at risk for alcohol, cigarette, and marijuana use independently, these
findings may be partially explained by a subset of SMGs who multiple types of or all three
substances. It remains unknown if SMGs are at risk for concurrent use of multiple
substances relative to heterosexual girls and if multiple substance use is the main source of
the SMGs’ heightened risk for substance use in general. Identifying multiple substance use
among SMGs is critical because using a combination of tobacco, alcohol, and marijuana
places individuals at risk for additional health and social consequences, such as increased
likelihood and severity of mental health symptoms, future substance dependence, risk
behaviors (e.g., driving under the influence, high school dropout, less condom use), school
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non-completion, and respiratory problems (Kelly etal., 2015, McKee & Weinberger, 2013,
Moss, Chen, & i, 2014. Ramo, Liu, & Prochaska, 2012y Thys, comprehensive

interventions to address the use of multiple substances may be needed.

To date, the few studies describing multiple drug use have focused almost exclusively on
illicit and club drug use by sexual minority adults. These studies examine associations
between sexual orientation and count variables of the number of substances used, typically
during the past year. It appears that sexual minority adult men (Greenwood et al., 2001.
Operario et al., 2006. Thiede et al., 2003) and women (Lea, Reynolds, & de Wit, 2013) are
at risk for using multiple illicit substances concurrently (e.g., within the same 1-year period)
relative to their heterosexual counterparts. Thus, the present study aims to address a gap in
the research literature concerning multiple substance use among SMGs by describing their
profiles of alcohol, tobacco, and marijuana use.

Substance use profiles have been described for adolescents as a whole, rather than stratifying
them in terms of their sexual orientations. Using mixture modeling, research has identified
latent subgroups of adolescents characterized by relative levels of alcohol, cigarette, and
marijuana use. The approach has identified a subgroup of adolescents who engage in
multiple substance use, representing 8-15% of adolescents in national samples (COnway et
al., 2013. Dierker, Vesel, Sledjeski, Costello, & Perrine, 2007). Specifically, in a national
cohort of 10!-grade students in the U.S., non-users (59%), alcohol-users (23%), marijuana
users (11%) and polysubstance users (8%) were identified (Conway etal., 2013y 1o our
knowledge, concurrent use of alcohol, cigarette, and marijuana use among SMGs has not
been described.

Using a sample of urban girls, the present project examined if SMGs are at risk for using
multiple substances compared to heterosexual girls. Prior research with the sample identified
higher use of any alcohol, cigarettes, or marijuana (examined separately) in the past year
among SMGs (Marshal, Dermody, et al., 2013y The present study extends these findings by
identifying subgroups of SMGs who show different patterns in using substances, including
use of multiple substances, using mixture modeling technique. The strength of mixture
modeling is that it is person-centered, which facilitates identifying heterogeneity in
substance use patterns and associated risk. Using a subset black and white girls in the
present sample, recent research detected a subgroup using a combination of alcohol,
tobacco, and marijuana at least once in the past year (¢hung, Kim, Hipwell, & Stepp, 2013)
The present investigation differs from the prior research in several ways, not limited to the
focus on sexual orientation-related disparities and examining the relations between mental
health symptoms and substance use patterns. Based on the limited research in the area, it
was anticipated that SMGs would be disproportionally represented in each substance use
class, including multiple substance users, than heterosexual girls.

Substance Use and Mental Health among SMGs

Internalizing and externalizing symptoms may place SMGs at risk for substance use.
According to the minority stress theory, SMY may self-medicate stress using substance use

(Meyer, 2003) specifically, SMYs report experiencing discrimination and victimization
related to their minority status (Frledman etal., 2011; Williams, Connolly, Pepler, & Craig,
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2005). SMY, particularly SMGs, are at risk for internalizing symptoms such as depression
and anxiety compared to heterosexual youth (Bostwick, Boyd, Hughes, & McCabe, 2010,
Marshal, Dermody, et al., 2013. Marshal et al., 2011. Marshal, Sucato, et al., 2012)_

Substance use may be a means to self-medicate negative affective states (Bandura &
McClelland, 1977; Cooper, Russell, & George, 1988; Goldbach, Tanner-Smith, Bagwell, &
Dunlap, 2014y that result from these negative interpersonal experiences as well as associated
mental health symptoms, such as depression and anxiety (Hussong, Jones, Stein, Baucom, &
Boeding, 2011y A cross-sectional study of SMGs (n=64) and heterosexual girls (n=92),
recruited from medical centers in Pennsylvania and Ohio, suggested that depressive
symptoms may mediate the relation between victimization and substance use (Marshal,
Burton, Chisolm, Sucato, & Friedman, 2013y gjmilarly, the minority stress model appears
to explain risk for marijuana use among lesbian, gay, and bisexual adolescents (G0ldbach et
al., 2015). As a result, internalizing symptoms may help explain the link between sexual
orientation and substance use.

Socialization Theory also suggests that substance use plays an important role among sexual
minority individuals, in that the social networks or communities they affiliate with tend to be
more tolerant of drug use (Carpiano, Kelly, Easterbrook, & Parsons, 2011)_ Associations
with deviant peer groups who are more tolerant of drug use may serve as an externalizing
pathway for SMY to substance use. Like adolescents who are rejected by their mainstream
peers are at risk for forming relationships with deviant peers (Rudolph etal., 2014y a4 jn
turn using substances (Pishion, Ha, & Veronneau, 2012y 's\y who are victimized or
experience peer-rejcetion may similarly be at risk for substance use through their
associations with deviant peer groups. While this externalizing pathway has not been
emphasized in the disparities literature, substance use is associated with conduct disorder
symptoms and oppositional defiant disorder symptoms among heterosexual youth
(Fergusson, Horwood, & Ridder, 2007; King, lacono, & McGue, 2004; Pardini, White, &
Stouthamer-Loeber, 2007y and may similarly predict substance use among SMG. As SMGs
appear to be at an increased risk for conduct problems compared to heterosexual girls
(Marshal, Dermody, et al., 2013; Marshal, Sucato, et al., 2012), we examine the extent to
which sexual orientation is associated with substance use over and above co-occurring
internalizing and externalizing symptoms.

The present study aims to address a critical gap in knowledge regarding the extent to which
concurrent (i.e., within the past year) patterns of substance use differ for SMGs and
heterosexual girls. We hypothesized that SMGs will be more likely than heterosexual girls to
endorse multiple substance use. As pathways involving internalizing (Meyer, 2003) anq
externalizing behaviors may be associated with substance use, we also examined the extent
to which sexual orientation is associated with substance use profiles over and above
internalizing (anxiety, depression) and externalizing (conduct problems, oppositional defiant
behaviors) symptoms. We hypothesized that sexual orientation would remain significantly
related to substance use profiles over and above internalizing and externalizing mental health
symptoms, which would support the unique role of minority sexual orientation as a risk
factor for early substance use among adolescent girls.
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Study Participants and Design

Measures

The Pittsburgh Girls Study (PGS) is a multiple cohort, prospective study of urban girls
designed to investigate the development of conduct problems and substance use. All
households in the greater Pittsburgh area were enumerated, and low-income households
were oversampled to increase power to examine an at-risk population. Of the 2,876 eligible
girls, based on age and being successfully contacted, 2,451 (85.2%) agreed to participate in
the longitudinal study (see Keenan etal. 2010. Hipwell et al. 2002 fo getajled description of
the study design). Since 2000, when the girls were 5-8 years old, assessments were
completed annually. The University of Pittsburgh Institutional Review Board approved all
study procedures. Prior to data collection, caregivers provided written informed consent and
the girls provided verbal and written assent when developmentally appropriate.

At Wave 11, beginning in the Fall 2011, self-reported sexual orientation was added to the
battery for all girls. The present study focused on Wave 11 because it was the only available
wave that included self-reported sexual orientation. At Wave 11, the girls were 15 — 19 years
old and the retention rate was 85.1% (n = 2,086). Of these participants, 7 did not respond to
the substance use items and an additional 15 did not respond to the sexual identity item,
leaving a final sample size of 2,064 girls for the present analyses. The mean age of the
sample examined in these analyses was 17.20 (SD = 1.28) and 39% of the girls identified
themselves as Caucasian (2.2% of which were Hispanic (n=18)), 55% were African-
American (1.5% Hispanic (n=16)), and 6% were multi-racial or another race (2.7% Hispanic
(n=3)). Over half of girls’ parents completed more than 12 years of education (56.3%) and
were not receiving public assistance (60.4%). Half of parents were cohabiting with a spouse
or partner (50.8%).

Sexual orientation—Participants responded to the question: “Do you consider yourself to
be a) Heterosexual or straight; b) Gay or lesbian; or ¢) Bisexual?” There were 173 (8.3%)
SMGs who identified themselves as lesbian (n = 32) or bisexual (n = 141). Given the small
number of lesbian girls, the subgroups were combined into a single SMGs group for the
analyses. The SMGs did not significantly differ from the heterosexual girls on demographic
or parent characteristics.

Substance use—Girls’ report of substance use frequency in the past year was assessed by
the Nicotine, Alcohol, and Drug Use scale adapted from Pandina, Labouvie, and White
(1984), Response options were: (0) | did not use within the past year, (1) Less than 5 times
in the past year, (2) More than 5 times in the past year, but less than once a month, (3) About
once a month, (4) About once a week, (5) A couple times per week, (6) Nearly every day,
and (7) Every day or more than once a day. All of the substance use items, except for binge
drinking, were treated as continuous in the analyses because they included 8 categories
reflecting various degrees of use and research has shown that treating variables with ordered

categories as continuous does not introduce substantial biases to the results if the variable
has more than 4 or 5 categories (Bollen & Barb, 1981. Johnson & Creech, 1983. Rhemtulla,
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Brosseau-Liard, & Savalei, 2012; Torra, Domingo-Ferrer, Mateo-Sanz, & Ng, 2006; Zumbo

& Zimmerman, 1993y As participants reported the frequency of drinking beer, wine, and
liquor separately, the highest reported frequency for beer, wine, or liquor was used to
indicate alcohol use frequency. For example, if a participant drank beer more frequently than
liquor and wine, then the alcohol use frequency variable would reflect the participant’s
frequency of consuming beer. This approach was taken (as opposed to adding the
frequencies across the types) because it was unknown if the different alcohol types were
used during the same drinking episodes. The occurrence of any binge drinking (i.e., drinking
5 or more drinks in one sitting) during the past year was assessed with an additional yes/no
item and was treated as a dichotomous variable.

Mental health symptoms—\Variables were self-reported symptom severities in the past
year. Externalizing symptoms included oppositional defiant disorder symptoms (ODD) and
conduct disorder symptoms (CD). Internalizing symptoms included depression symptoms
and anxiety symptoms. ODD, CD, and depression symptom severities were assessed using
the Adolescent Self-Report Inventory-4 (ASI-4; 46) through age 17 transitioning to the
Adult Self-Report Inventories-4 (ASRI-4; 47) at age 18 years. Responses to questions were
assessed on a four-point scale (0 = never to 3 = very often), which were averaged to obtain
overall symptom severity scores for each mental health variable. For participants completing
the ASI-4 (n = 1536), CD symptom severity scores were an average of 15 items, whereas for
participants completing the ASRI-4 (n = 528), 13 items were available to generate a mean
score. Similarly, for participants completing the ASI-4, depression severity scores were the
average of 11 items, whereas for the ASRI-4, 10 questions were averaged. Anxiety
symptoms were operationalized as the total summary score on the Self-Report for Childhood
Anxiety Related Disorders (SCARED) (Birmaher etal., 1997y

Statistical analysis

All the analyses were run using Mplus version 7 (Muthén & Muthen, 1998-2012) \jissing
data on substance use items were handled using robust full information maximum likelihood
(FIML) estimation, which estimates model parameters using all available data.

Substance use classes—Mixture modeling was carried out to identify subgroups of
individuals based on relative levels of alcohol, cigarette, and marijuana use and the
occurrence of binge drinking in the past year. The modeling approach identifies distinct

subgroups in the sample based on the patterns of responding to variables (Muthén &
Muthén, 1998—2012)_

To extract substance use subgroups that were meaningful and fit the data well, two-, three-,
four-, five-, and six-class solutions were examined. The class solution that best fit the data
was selected using both a recommended a step-wise approach (NYlund, Asparouhov, &
Muthen, 2007) and the relative interpretability and parsimony of the identified classes
(Lanza & Rhoades, 2013 The step-wise approach involves (1) estimating each group
solution separately to determine the lowest, replicable likelihood score and corresponding
model fit indices, and (2) using the bootstrap likelihood ratio test (BLRT; McLachlan and
Peel 1974y 1o compare the model fit between models with k and k-1 classes. The model with
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the lowest AIC and BIC values, highest entropy value, and significant BLRT (p < .05) is
preferred (NYlund etal., 2007y \ith respect to the interpretability of the classes, we
followed convention of selecting a solution with at least 5% of the sample allocated to each
class (Nagin, 2005). Class membership was regressed on sexual orientation in the models to
examine if SMGs are more likely to be in relatively riskier substance use classes compared
to heterosexual girls. Chronological age and dichotomous race (0 = Caucasian, 1 = other
race) variables were included as covariates. Each racial group included corresponding
Hispanic subgroup.

The selected class solution was then used to examine interrelations with mental health
symptoms. First, the relations between internalizing and externalizing symptoms with class
membership was examined by regressing class membership on each mental health subscale
in four models, controlling for covariates. Second, to test if the relation between mental
health symptoms and class membership differs based on sexual orientation, moderation
analyses were conducted by adding a product term between sexual orientation and the mean-
centered mental health variable as an independent variable. Lastly, as internalizing and
externalizing symptoms are also known to co-occur (Angold, Costello, & Erkanli, 1999)
their associations with the substance use classes were also examined simultaneously in one
model to control for the effects of the other mental health symptom subscales and remove
potential effect due to the common shared variance between them. The analyses included all
but one participant (n = 2063) who did not complete the depression and anxiety subscales.

Substance use classes

The five-class solution was chosen based on model fit and the interpretability of the classes
(Table 1). Compared to having fewer classes, the five-class solution had the lowest AIC and
BIC. While the entropy value for four-classes was slightly larger (0.995) than the five-
classes (0.98), the BLRT indicated the five-class solution should be chosen (p < .001).
Despite the six-class solution having relatively better fit, some classes were small (i.e., 2
classes with proportions of 3.5% (n = 73), 4.9% (n = 101)), there was relatively small
improvement in AIC and BIC, and no improvement in entropy.

The sample size and model estimated mean substance use levels of each class in the 5-class
model are summarized in Table 2 and Figure 1. The names of each class refer to the most
heavily used substance(s). The largest class (N = 1487, 72%) included individuals reporting
little (42%) or no (58%) substance use or binge drinking. Individuals who reported any
substance use in this class primarily reported use less than 5 times in the past year (57%).
Thus, the class will be called the “low-level substance users.”

The remaining classes were elevated on at least one substance and binge drinking (i.e., one
standard deviation or more above the sample mean). The “marijuana users” class (n = 108;
5%), on average, included individuals who reported marijuana use between weekly or a
couple times per week (item responses between 4 and 5). Cigarette or alcohol use levels
were relatively low; however, 38% reported binge drinking in the past year. The “cigarette
users” class (n = 166; 8%) included girls who typically smoke nearly every day (item
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response around 6) but had relatively low marijuana and alcohol use. About 38% of girls in
the cigarette user class reported binge drinking in the past year. The “alcohol users” class (n
= 168; 8%), on average, reported drinking every other month to monthly (item responses
between 2 and 3), binge drinking at least once in the past year (77%), and relatively
infrequent cigarette and marijuana use. A “three-substance users” group (n = 135, 7%) was
also identified and reported elevated use of all substances assessed. Specifically, on average,
the three-substance users smoked cigarettes nearly every day (item response around 6),
smoked marijuana between a couple times a week and every day (item responses between 5
and 6), drank alcohol almost monthly (item response around 3), and 70% reported binge
drinking during the past year.

Sexual orientation and substance use class membership—The associations
between SMG status and class membership are summarized in Table 2 by four odds ratios
(ORs).1 Each OR is interpreted like a multinomial logistic regression coefficient.
Specifically, it indicates the likelihood of SMGs, compared to heterosexual girls, to belong
in the class of interest relative to the reference group, i.e., low-level substance users.('\/IUthén
& Muthen, 1998_2012). Compared to heterosexual girls, SMGs are 3.86 times greater
higher odds to be in the marijuana users class than to the low-level substance users group
(reference group) (OR = 3.86, p<.001) (Table 2). SMGs were also more likely to belong in
the cigarette users class (OR = 6.26, p< .001), and three-substance users (OR = 6.69, p<.
001) classes than to belong in the low-level substance users, compared to heterosexual girls
(Table 2). There was a non-significant trend for disparities in the odds of being alcohol users
(OR =1.87, p=.11) relative to low-level substance users.

The analyses were replicated using the alcohol users class as the reference group, in order to
examine the odds of SMGs being classified in a class that primarily used alcohol relative to
those reporting predominant use of either marijuana, cigarettes, or both. Compared to
heterosexual girls, SMGs were more likely to be cigarette users (OR = 3.34, p <.01) and
three-substance users (OR = 3.57, p < .01) than alcohol users. There was a trend for the
same effect for marijuana users (OR = 2.06, p=.11).

Covariates and substance use class membership—Older girls had greater odds of
being classified in any substance-using classes relative to low-level users class (Table 2 ORs
1.27 — 2.58). Girls of minority race were at risk for three-substance relative to low-level use
(OR =1.82, p<.05), but less likely to be classified in the other substance-using classes
(ORs 0.24 - 0.69).

Mental health and substance use class membership—The upper panel of Table 3
summarizes results of the four separate models testing the association between substance use
class and SMG status controlling for mental health symptoms. The four models exhibited
good model fit (entropy > .97). The classes remained stable after adding the mental health
scales. The associations between SMG status and substance use remained robust after

I\while lesbian and bisexual girls were examined together as SMGs, chi-square tests demonstrated that both subgroups were equally
represented in each substance use class (¢’s: .30-.90). Furthermore, t-tests and chi-square tests demonstrated that leshian and bisexual
girls did not differ in their levels of alcohol use (p=.28), cigarette use (p=.82), marijuana use (p=.78), and occurrence of binge drinking

(p=41).
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controlling for the significant associations between the substance use classes with mental
health symptoms.

Mental health symptoms were associated with substance use class membership. Membership
in the three-substance users class over the low-level group was associated with significantly
higher levels of depression (OR = 1.56, p<.001), ODD (OR =2.14, p<.001), and CD (OR
=3.23, p<.001). The same pattern of findings was supported for each of the other substance
use classes relative to the low-level substance users class. The relations between mental
health symptoms and substance use class membership did not differ based on sexual
orientation, as indexed by non-significant interaction terms (all p’s > .10; results not shown).

After the mental health scales were examined simultaneously in a single model (reported in
the lower panel of Table 3), the sexual orientation effects remained robust. Despite the
moderate correlation between ODD and CD (r = .53), ODD and CD each were associated
with a significantly increased risk for membership to all of the substance use classes after
controlling for the effect of the other. Depression symptoms were only associated with
membership in the marijuana users class (OR = 1.34, p < .05). Anxiety was associated with
reduced membership in most of the substance use classes, including marijuana users (OR =
0.63, p<.01), cigarette users (OR = 0.66, p < .001), and alcohol users (OR = 0.79, p< .05)
and was marginally related to decreased risk for three-substance use (p < .10).

Discussion

This study identified five profiles of past year alcohol, marijuana and cigarette use, including
a subgroup of adolescent girls who reported use of all three substances. On average, girls
who reported use of all three substances in the past year smoked cigarettes nearly every day,
smoked marijuana several times a week, and engaged in binge drinking. This study adds to
the existing disparities literature by finding that SMGs exhibited over a 6-fold risk for using
these three substances in the past year than heterosexual girls. The use of all three of these
substances, although possibly not occurring on the same occasion, may exacerbate risk for
negative outcomes (e.g., McKee & Weinberger, 2013. Ramo et al., 2012) an jts prevalence

among SMGs warrants targeted intervention efforts.

Consistent with previous research, SMGs were at greater risk for cigarette (Austin etal.,
2004. Cochran et al., 2002, Lampinen et al., 2006y o marijuana use (Cochran etal., 2002,

Lampinen et al., 2006, Rostosky et al., 2003y than heterosexual girls. SMGs were most
highly represented among cigarette users (14%). The nearly daily rate of smoking in this
group is troubling as it places SMGs at risk for nicotine dependence in adulthood (COlbY'
Tiffany, Shiffman, & Niaura, 2000. Corliss et al., 2013. Van De Ven, Greenwood, Engels,
Olsson, & Patton, 2010y | contrast, SMGs were not at greater risk than heterosexual girls
for mainly using alcohol. SMG disparities were significantly larger when outcomes involved
multiple substances compared to alcohol alone. While previous research has described

higher drinking levels among SMGs than heterosexual girls, the studies did not account for
other substances use (Robin etal., 2002. Smith et al., 1999. Whitbeck et al., 2004)_ Thus, the

present study confirms that SMGs are at risk for heavy drinking, but also adds that the
drinking may tend to occur in the context of other substance use. Thus, interventions
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targeting substance use among SMGs may need to target use of multiple substances,
particularly for SMGs who drink heavily.

Another contribution of the present study is the support of independent associations between
sexual orientation and substance use over and above mental health symptoms. The substance
use disparities were robust even after taking into account concurrent internalizing and
externalizing symptoms. The continued associations between sexual orientation and
substance use suggest that concurrent mental health symptoms among SMGs do not entirely
explain the disparities supported in previous research.

Furthermore, the associations between substance use with mental health symptoms suggest
that these outcomes co-occur among SMGs. Externalizing symptoms, including conduct
disorder and oppositional defiant disorder symptoms, were consistently associated with
alcohol, marijuana, or cigarette use and three-substance use even after taking into account
coexisting internalizing symptoms. The strength of these relations did not differ based on
sexual orientation. While internalizing symptoms were associated with substance use risk,
the effects were relatively weak and inconsistent after taking into account externalizing
symptoms. Furthermore, in some contexts, anxiety symptoms were associated with less
substance use, which has been shown in previous research (e.g., Pardini etal. 2007y g gate,
the associations between externalizing symptoms and substance use have not been
emphasized as strongly as the internalizing pathway implicated by the minority stress model.
The present study suggests that substance use may frequently co-occur with conduct
problems among SMGs and that the pathway warrants further study.

The results of the present study should be interpreted in light of some limitations. First,
while there was support for a three-substance using group, the current study cannot speak to
the extent to which these substances were used concurrently in a year versus simultaneously
in a substance using episode. Additional illicit substances were not examined due to the low
base rate of use. Given the cross-sectional nature of the study, the findings do not describe
how these processes unfold over time or in younger adolescents, and causal inferences
cannot be made. For example, it is unknown if the mental health symptoms contribute to or
result from the substance use, or both. Taking a developmental prospective would be
valuable to explore how these processes unfold over time and may be interrelated. Finally,
while a strength of the present study is examining the role of sexual orientation using a
relatively large number of SMGs compared to many investigations (n = 173), the number of
SMGs in some substance using classes was relatively small and may not be representative of
SMGs nationally. For example, bisexual girls were more represented among the SMGs than
leshian girls in the present study; whereas, in nationally representative samples like Add
Health, bisexual and lesbian girls tend to be more equally represented (i.e., 2.1% and 1.7%,
respectively; Dermody etal., 2014y This could impact results as bisexual girls may be at
higher risk of substance use than lesbian girls (e.g., Marshal etal., 2008y athough this was
not seen in the present sample. The robust disparities despite the relatively small numbers of
SMGs in some classes suggests that multiple substance use among SMGs warrants further
study.
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It is important to note that, despite the observed disparities, a sizable group of SMGs (61%)
exhibited minimal substance use (compared to 73% of heterosexual girls). This low-level
group tends to be overlooked, but could provide valuable insight about protective factors to
be targeted by interventions. For instance, factors not examined in the present study, like
social support (POty, Willoughby, Lindahl, & Malik, 2010y ang community connectedness
(Saewyc etal., 2009) coyld buffer the SMGs from the effects of victimization and bullying,
and, in turn, prevent heavy substance use. Future research of SMGs is needed to examine
protective factors for substance use.

The present study emphasizes the heterogeneity of substance use patterns and risk among
SMGs. Using a relatively large and diverse sample of girls, a subset of SMGs was identified
who engage in heavy substance use, including use of multiple substances within a year.
These substance use patterns place them at risk for adverse health outcomes. Importantly,
SM status was uniquely associated with substance use profiles, over and above mental health
symptoms, suggesting the important role of sexual orientation in risk for substance use
among girls. To our knowledge, few interventions have been implemented to ameliorate
these substance use disparities, particularly multiple substance use among SMGs. These
interventions likely need to include methods of targeting multiple substance use by targeting
risk factors that cut-across several substances, particularly externalizing symptoms.
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- Low-level users

(n=1487)
~ Marijuana users

n=108)

—i— Clgarette users
(n=166)

—8— Alcohol users
n=168

~—+—Three-substance users
n=135)

Patterns of cigarette, marijuana, and alcohol use by urban adolescent girls categorized into

five substance use classes.
Note:

Substance use frequency codes: (0) did not use within the past year, (1) Less than 5 times in
the past year, (2) More than 5 times in the past year, but less than once a month, (3) About
once a month, (4) About once a week, (5) A couple times per week, (6) Nearly every day,

and (7) Every day or more than once a day
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