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Abstract

Aim: Minority sexual orientation (i.e., Lesbian, Gay, Bisexual; LGB) is a risk indicator for mental
health and substance use problems. Findings are inconsistent across studies investigating LGB
substance use and risk factors, possibly due to heterogeneity in LGB subgroups. To inform models
of substance use risk, we identified empirical patterns of substance use and related risk behaviors
among LGB individuals.

Method: LGB participants (N=343; Mage=35.5, SD=11.8; 71.4% = Female; 80.5% = White)
were screened in an Emergency Department as part of a randomized controlled trial of an alcohol
brief intervention. We conducted latent class analyses users using the AUDIT-C (12 month;
frequency, quantity, & binge) and ASSIST (12 montbh; illicit or misused prescription substance).
Multinomial regression was performed to test predictors of class membership including depression
symptoms, driving after alcohol or marijuana, and sexually transmitted infection (STI) history.
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Results: A 3-class model fit best and included “low use alcohol, marijuana, and tobacco users,”
(Low use; n=244) “hazardous alcohol, tobacco and marijuana users,” (Hazardous; n=74) and
“high-risk polysubstance users” (HPU; n=25). The Low use class comprised the largest proportion
of the sample across age, race/ethnicity, and sexual orientation. Compared to the Low use class,
higher likelihood of depression symptoms, driving after alcohol or marijuana use, and STI was
found for both Hazardous and HPU classes.

Conclusion: Researchers and clinicians should consider substance use patterns within the LGB
population to inform interventions that address a variety of complex needs such as allocating more
support for LGB individuals endorsing high-risk polysubstance use.
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Introduction

Approximately nine million adults in the United States identify as Lesbian, Gay, or Bisexual
(LGB) (Gates, 2011). Membership in this sexual orientation minority group is a risk
indicator for alcohol and illicit substance use, substance use disorders, and mental health
problems (Allen & Mowbray, 2016; Cochran & Mays, 2009; Grant et al., 2001; Livingston
et al., 2017; McCabe et al., 2009; Phillips Il et al., 2017). Furthermore, LGB adults
experience more serious consequences associated with substance use (Kerr, Ding, & Chaya,
2014; Reed et al., 2010). Members of the LGB community are also at risk for mental health
problems such as depression and anxiety (Allen & Mowbray, 2016; Cochran & Mays, 2009;
Fish & Pasley, 2015), and engage in impulsive risky behaviors (e.g., unsafe sex), perhaps as
a result of impaired decision-making associated with a problematic substance use trajectory
(Dom et al., 2005; Herrick et al, 2010).

One explanation for the increased risk for substance use among the LGB community is
minority stress theory that proposes stigma, prejudice, and discrimination lead to a hostile
and stressful social environment that contributes to mental health and substance use
problems (Meyer, 2003). LGB individuals face many stressors, including stigma associated
with minority status, discrimination, bullying/victimization, negative internalized attitudes
about sexual minorities, emotional distress related to acceptance by others, lack of
supportive environments, negative reactions to disclosure, and lack of stable housing
(Goldblach et al., 2014; Lea, Wit, & Reynolds, 2014; Rosario et al., 2002, 1996). Such
stressors are associated with substance use risk in adolescence (Goldblach et al., 2014) and
could explain the escalation of substance use into adulthood (Marshal et al, 2008; 2009;
Moon et al., 2007). Multiple factors associated with the LGB population are largely
attributed to the experience of minority stress (Meyer, 2003; Livingston et al., 2017; Phillips
Il etal., 2017). Indeed, depression symptoms and sexual risk may be the result of the
intersection of multiple minority stress factors (i.e., gender and sexual orientation among
leshians and bisexual females) or the violation of cultural norms about masculinity (e.g., for
bisexual men).
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Past research identifying substance use patterns associated with LGB orientation almost
exclusively compares LGB to heterosexual individuals (for a review see Green & Feinstein,
2012), showing that LGB status is a risk factor for substance use. Studies have documented
sexual risk (Centers for Disease Control, 2011) associated with alcohol and illicit drug use
among this population (Green & Feinstein, 2012). Although variable-centered approaches
provide an overarching understanding of the relations between substance use and risk
factors, this approach can overlook important individual-level differences in these
associations. Furthermore, a person-centered approach allows an examination of individual-
level patterns that emerge based on shared attributes of a heterogeneous population (i.e.,
LGB individuals) and provides a more nuanced understanding of risk factors based on
individual substance use response patterns.

Despite these advantages to a person-centered approach, few studies have used this approach
to examine substance use patterns in the LGB community. Such approaches examining
substance use patterns have primarily been conducted using general population samples that
allowed for the identification of polysubstance use and examination of demographic
differences in empirically derived groups (Blow et al., 2011, Monga et al., 2007; Smith,
Farrell, Bunting, Houston, & Shevlin, 2011). Furthermore, the studies that have used this
approach among sexual minority populations have been restricted to men who have sex with
men (e.g., McCarty-Caplan, Jantz, & Swartz, 2014; Newcomb, Ryan, Greene, Garofalo, &
Mustanski, 2014). Nevertheless, in one study the majority of the sample comprised the Low
use class and the riskier substance use classes was associated with more sexual risk
(McCarty-Caplan, Jantz, & Swartz, 2014) and the other found classes that represented
alcohol only and alcohol marijuana use were associated with the majority of the sample.
These studies were limited by combining certain drug types into specific categories,
including some but not all types of drug misuse in analyses or examining only sexual risks
associated with use class (McCarty-Caplan, Jantz, & Swartz, 2014) or age and race/ethnicity
associated with class membership (Newcomb, Ryan, Greene, Garofalo, & Mustanski, 2014).
Thus, the present study fills a gap in the literature by examining substance use patterns in an
LGB community, not limiting substances to specific sexual orientations (e.g., erectile
dysfunction drugs), not combining drug types (e.g., prescription drug use), and not focusing
on one risk factor (e.g., sexual risk, age and race/ethnicity).

Current Study

Due to the limited number of studies using a person-centered approach to examine substance
use patterns and associated risk factors in the LGB community, the primary aim of this study
was to evaluate these patterns among LGB individuals using latent class analysis. We
determined a priorito examine substance use patterns in the LGB population in relation to
specific risk factors. We intended for this approach to move beyond the heteronormative
paradigm of comparing substance use behaviors between LGB individuals (which assumes a
homogeneous group) to heterosexual individuals. In so doing, we also intend to 1) provide
validity support to the empirically derived groups and 2) examine whether there are
definable classes of LGB individuals who do and do not engage in problematic substance
use. Therefore, we examined demographic characteristics of empirically derived groups as
predictors of group members. Because prior studies have consistently shown that members
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of the LGB community are at risk for depression (e.g., Cochran & Mays, 2009), and engage
in impulsive risky behaviors possibly due to impaired decision-making associated with
substance use (Dom et al., 2005; Herrick et al, 2010), the following risk indicators were also
included as predictors of group membership: 1) depression symptoms, 2) history of sexually
transmitted diseases, and driving while intoxicated. We hypothesized that classes indicating
lower risk substance use behaviors would be associated with lower depression scores, less
sexual risk, and less driving while intoxicated.

Setting, Recruitment, & Procedure

Measures

This study reports on a secondary analysis from screening data collected as part of a
randomized controlled trial (Project Health Explorer) of an alcohol use brief intervention
delivered in the Emergency Department (ED) at the University of Michigan Health System
located in Ann Arbor, Michigan, a Level 1 trauma center (see Fernandez et al., 2019).
Studyeligible adult patients (ages 21 to 65) presenting to the ED were recruited from
February 2012 through May 2014 by study staff and asked to complete a computerized
health screening. Interested patients provided written informed consent and then self-
administered a 15minute screener on a tablet computer (total N=7635). Exclusion criteria
included presenting to the ED with altered cognition that would impact ability to consent
(e.g., active psychosis, psychiatric admission, intoxicated, unconscious) or for reasons that
would require intensive social work intervention during the ED visit (e.g., suicidal ideation,
sexual assault), inability to read/speak English, visual/hearing impairment, violent,
participation refusal, blood alcohol content over 0.10, and currently engaging in alcohol
treatment. Screened participants were remunerated with a small gift valued at $1.00 (e.g.,
puzzle book, playing cards, travel mug, pens). Only those identified as LGB who completed
screening surveys for the RCT and provided information regarding sexual behaviors (n=343)
were included in this study. All procedures were approved by the University of Michigan
Institutional Review Board and a Certificate of Confidentiality was obtained from the
National Institutes of Health.

Demographic characteristics and sexual orientation classification.—
Demographic items (e.g., age, race, ethnicity, sex) were adapted from prior research (Smith
et al., 2006; Office of Applied Studies, 2009). Sexual orientation was assessed by combining
each participant’s response to the question asking about their sex (i.e., male or female) with
his or her response to a one-item question asking about their current sexual preference (e.g.,
to only have sex with female(s), to only have sex with male(s), or to have sex with females
and males) (Chestnut Health Systems, 2006). Responses were combined to classify each
person as a member of one of four sexual minority groups: Lesbian (female who only has
sex with females), Gay (male who only has sex with males), Bisexual Female (female who
has sex with females or males), and Bisexual Male (male who has sex with females or
males).
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Substance use measures.—We used the 3 individual items from the Alcohol Use
Disorders Identification Test —Consumption (AUDIT-C) to measure alcohol consumption
(frequency, quantity, and binge-drinking [defined as = 5 drinks on any one occasion]) during
the past twelve months (Bush et al., 1998). Using the past 12 months as a referent,
participants rated the frequency of their alcohol use on a scale from 0 = “Never” to 4 =
“Four or more times per week,” the quantity of their alcohol use on a scale from 0 = “1 or 2”
to 4 = “10 or more,” and the frequency of binge-drinking on a scale from 0 = “Never” to 4 =
“Daily or almost daily.” Each item was dichotomized and entered as a binary indicator in the
latent class analyses. Specifically, we used a cutoff of = 3 (2—-3 times per week) for
frequency, = 3 (7 to 9 drinks) for quantity, and = 3 (Weekly) for binge drinking. We also
used items selected from the National Institute on Drug Abuse (NIDA) Alcohol, Smoking,
and Substance Involvement Screening Test (ASSIST; WHO ASSIST Working Group, 2002)
to measure illicit substance use (i.e., marijuana, cocaine, methamphetamine, inhalants,
hallucinogens, and heroin), non-medical use of three prescription drugs (i.e., sedatives,
stimulants, opioids), and tobacco use. Participants rated the frequency of use during the past
12 months on a scale from 0 = “Never” to 6 = “Daily or Almost Daily.” We dichotomized
use of each substance for analyses (any past 12-month use: yes/no). Thus, substance use
classes were indicated by 13 substance use variables.

Depression.—We used the Patient Health Questionnaire — 8 (PHQ-8; Kroenke et al.,
2009) to assess symptoms of depression (e.g., “Feeling down, depressed or hopeless,”
“Little interest or pleasure in doing things”). This 8-item measure asked participants to rate
how frequently he or she experienced several depression symptoms during the two weeks
prior to screening on a scale from 0 = “Not at all” to 3 = “Nearly every day.” Total scores
greater or equal to 10 indicate clinically significant depression symptoms (Kroenke et al.,
2009).

Risky behaviors.—Driving after using marijuana was assessed with one item from the
Young Adult Drinking-Driving Questionnaire (Donovan, 1993). Specifically, participants
were asked “In the past 12 months, how many times did you drive while a little high on
Marijuana and responded on a 5-point scale from 0 = “Never” to 4 = “10 or more times.”
Driving after alcohol consumption was measured using one item from the National Highway
Traffic Safety Administration (National Survey of Drinking and Driving Attitudes and
Behaviors, 2008) that asked “In the past 12 months, have you driven a motor vehicle within
2 hours after drinking any alcoholic beverages?” (yes/no). As an indicator of engaging in
risky sexual behaviors, we included one item assessing whether they ever (yes/no) had a
sexually transmitted infection (i.e., “Has a doctor or other health care professional ever told
you that you had genital herpes, genital warts, gonorrhea (GC or the clap), HPV, syphilis,
trichomonas (trich), and/or chlamydia?”) (National Health and Nutrition Examination
Survey, 2010).

Analytic Strategy

Latent class analysis was conducted using MPIlus version 7.4 (Muthén & Muthén, 2012).
LCA was used to estimate the latent structure of 13 binary substance use behavior
indicators. Estimated probabilities that an individual would be in a specific latent class and
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parameters based on a set of item-response probabilities that were linked to a latent class
were produced through the LCA (Collins & Lanza, 2010). For the current study,
membership probabilities were based on substance use behavior classes and the item-
response probabilities were based on the 13 substance use behaviors that also served as
guides for labeling and interpreting each latent class. Maximum likelihood with robust
standard errors was used for model estimation.

Several fit indices were used to select the latent class structure including Bayesian
Information Criteria (BIC; Schwarz, 1978), bootstrapped likelihood ratio test (BLRT;
McLachlan & Peel, 2000), and Lo-Mendell-Rubin likelihood ratio test (LMR; Lo et al.,
2001), parsimony, and theory. To interpret fit indices, BIC is considered better when lower;
BLRT and LMR-LRT significant p-values suggest the current model is preferred to a model
with one less class. Entropy was also used to assess overall degree of classification
uncertainty with values above 0.80 suggesting more distinction among classes (Celeux &
Soromenho, 1996). For the current study, the best model was chosen using a balance of
parsimony, theoretical interpretability, and goodness of fit. To examine predictors of class
membership, a multinomial regression was conducted simultaneously while fitting each
model. Age and race/ethnicity were added as control variables and the following were added
as predictors of class membership: depression scores, driving after marijuana use, driving
after alcohol use, and ever having a sexually transmitted infection.

Participant Characteristics

Based on responses to items about sexual preferences we classified 126 participants as a
bisexual female (36.7%), 119 as lesbian (34.7%), 73 as gay (21.3%), and 25 as a bisexual
male (7.3%). Additionally, participants had a mean age of 35.5 (SD=11.8) years, 71.4%
were female, and 80.5% were white/Caucasian.

Latent Class Analysis

Results of the LCA are presented in Table 1. The 3-class model provided the most
parsimony, best goodness of fit, and theoretical interpretability. For the 3-class model, BIC
was lowest as compared to the 2- and 4-class solutions. Although LMR was significant for
the 2-class model, other fit indices supported the 3-class solution. Degree of classification in
the 3-class model was highest compared to the 2-and 4-class solutions. Furthermore, the
indicators in the 3class model were theoretically supported.

The probabilities for engaging in substance use behaviors by latent class are depicted in
Figure 1 and demographic information based on most likely class membership is presented
in Table 2. For the “Low use alcohol, marijuana, and tobacco users” (Low Use) class,
individuals had the lowest levels of alcohol use and the lowest rates of tobacco and
marijuana use. In the “Hazardous alcohol and marijuana users” (Hazardous) class,
individuals engaged in higher levels of alcohol use frequency, quantity, and binge-drinking,
tobacco use, and marijuana use, and higher levels of hallucinogen use than the Low use
class; however, this class did not report much misuse of prescription substances (e.g.,
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opioids). The “High-risk polysubstance users” (HPU) class engaged in the highest levels of
other drug use as well as the highest levels of alcohol use frequency, binge-drinking, and
marijuana use, and notably, misuse of prescription substances. Notably, the Low use class
represented the oldest and largest percentages of the sample across sex, race/ethnicity, and
sexual orientation.

Multinomial logistic regression

Results of the multinomial logistic regressions for depression, driving after alcohol use,
driving after marijuana use, and ever having a sexually transmitted infection, are reported in
Table 3. The “Low use” class served as the reference category. After controlling for age and
race/ethnicity, those who reported having higher depression scores, more driving after
alcohol use, and ever having a sexually transmitted infection were more likely to be in the
Hazardous and HPU classes (AORs = 1-09-6.96, ps < .05).

Discussion

This is one of the first studies to use a person-centered approach to examine substance use
risk behaviors with a LGB sample that overcomes the limitations of focusing primarily on
risk factors using variable-centered approaches and using a heteronormative paradigm, while
also examining associations with depression, sexual risk, and drugged driving. Empirically
derived groups ranged from those primarily engaging in low levels of alcohol, tobacco, and
marijuana use to those using a combination of licit, illicit, and prescription substances.
Notably, findings indicated the largest class was comprised of a lower risk group of
primarily alcohol drinkers with low endorsement of tobacco and marijuana use. Moreover,
with the Low use class serving as the reference, there was a higher likelihood of being in the
Hazardous and HPU classes among those reporting greater depression symptoms, more
driving after alcohol/marijuana use, and having a history of sexually transmitted infections.

In addition to examining specific risk factors associated with substance use and the LGB
community, results investigating drugged driving distinguished the lower risk substance use
classes from the Hazardous and HPU classes. This is one of the first studies, to our
knowledge, to examine drugged driving behaviors among the LGB community. Consistent
with other studies of drugged driving, those who less frequently participate in risky alcohol
use or marijuana use are less likely to engage in high risk substance-related behaviors such
as drugged driving (Bonar et al., 2018; Arterberry, Treloar, & McCarthy, 2017). It appears
that the LGB community may have additive risk, where sexual minorities experience
specific risk factors associated with minority stress such as depression and sexual risk that
may be compounded by other substance use risk factors such as drugged driving that
increase the likelihood of acting impulsively and experiencing serious negative
consequences. It is critical that clinicians and researchers understand the complexities and
synergistic effects of sexual minority status, polysubstance use, and substance use risk
factors, when developing targeted interventions within the LGB community.

These findings extend previous literature by examining heterogeneity of substance use
behaviors within the LGB population. One-third of the sample was classified in higher risk
classes - either Hazardous or HPU. The Hazardous and HPU classes were comprised of
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mostly women (i.e., bisexual females and leshians) and bisexual males, which is likely due
to the fact that they comprised the majority of the sample. Although caution is warranted in
not overgeneralizing demographic characteristics, our findings are consistent with other
studies examining substance use in relation to sexual orientation (McCabe et al., 2009;
Ploderl & Tremblay, 2015; Lee et al., 2016; Phillips Il et al., 2017). Similarly, gay men
seemed to be at less risk for risky alcohol use and polysubstance use than bisexual
counterparts (Green & Feinstein, 2012), which supports the findings in this study that
showed a larger number of gay men being in the Low use or Hazardous classes as opposed
to the HPU class. However, caution is warranted in overgeneralizing this finding due to
fewer gay men being represented in the present sample. Importantly, prior research
regarding sex differences in prescription drug misuse (opioids) suggests women are more
likely than men to report misuse (McHugh et al., 2013) and national prevalence rates
indicate female sexual minorities engage in prescription opioid misuse more than male
counterparts (Medley, Lipari, Bose, Cribb, Kroutil, & McHenry, 2016), which provides
some support for our finding that lesbian and bisexual women comprised the highest
percentage of the HPU class. Of critical importance is that two-thirds of the sample were in
the lowest risk substance use class. This finding highlights the importance of clinicians and
researchers recognizing that sexual minority status, in and of itself, may not confer risk for
every member of that minority group.

Study limitations include social desirability and retrospective recall biases, which may have
influenced reporting of sensitive information, such as substance use patterns, sexual
behaviors, and risk taking; however, the study employed common procedures to encourage
accurate self-report (e.g., computer screeners, assurance of anonymity). Additionally,
generalizability of this study is limited by the single geographic location, lack of diverse
race/ethnicity, not assessing other minority statuses such as gender identity, and not
including sexual behavior, sexual identity, and sexual attraction to ascertain sexual
orientation. Lastly, we did not attempt to screen individuals who presented to the ED,
indicated problems related to suicidality, elevated BAC, or severe injuries, thus limiting our
sample to relatively stable (medically and psychiatrically) individuals who may or may not
be more likely to identify as LGB. Given that previous research has shown that LGB
individuals are at greater risk for suicidality (Ploderl & Tremblay, 2015), it is possible we
did not approach some LGB individuals who may have presented to the ED for this reason
and thus may have potentially more severe patterns of substance use. Future research should
consider including multiple risk and protective factors that impact minority stress and
include a more diverse demographic sample to better understand the processes of multiple
minority statuses on substance use protective and risk factors.

Understanding substance use patterns among LGB individuals allows for optimization of
resource allocation to those most at risk for problems associated with consumption. Using
substance use patterns as a marker for risk obviates problems associated with minority
sexual orientation behaviors among individuals who are uncomfortable disclosing their
minority status, sexual behaviors, or who do not identify as “gay,” “lesbian,” or “bisexual,”
but might otherwise be at risk based on their sexual orientation behaviors or identity. Thus,
detecting substance use patterns may be more meaningful than basing risk profiles solely on
disclosed sexual minority identification or sexual orientation behavior. Researchers and
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clinicians should consider the variety of substance use patterns within this population and
offer interventions that address a variety of complex needs such as allocating more support
for LGB individuals endorsing highrisk polysubstance use, who may be at increased risk for
overdose given increased alcohol consumption and misuse of prescription drugs.
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Highlights
. Low use class comprised largest proportion of the LGB sample
. Greater depression symptoms associated with hazardous and high-risk classes
. More driving after alcohol use associated with hazardous and high-risk
classes
. More driving after marijuana use associated with hazardous and high-risk
classes
. Positive history of STIs associated with hazardous and high-risk classes
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Figure 1.
Substance use groups derived by latent class membership
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