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Abstract

Objective: Sexual and gender minority (SGM) young people may use alcohol or cannabis
(AJC) at higher rates that non-SGM peers, but little is known about whether SGM young adults
experience poorer health, psychosocial, and other outcomes at similar levels of A/C use.

Methods: We used longitudinal survey data from a community cohort recruited from California
middle schools in 2008 (average age 11.5) and followed across 12 waves through 2020.
Participants reported on past-month A/C use at each wave. Individuals also reported SGM

status as well as outcomes in multiple domains in wave 12. Sequelae of change models tested
differences in intercept and slope for A/C use trajectories from waves 1-12 across SGM groups,
and simultaneously examined differences in outcomes by SGM status adjusting separately for A/C
trajectories.

Results: SGM (n=445) and non-SGM (n=2,089) groups did not differ on baseline probability

of A/C use. SGM individuals showed steeper increases in probability of cannabis but not alcohol
use over time. Adjusting for trajectories of A/C use, SGM individuals had significant disparities
relative to non-SGM peers with respect to: employment and economic stability, criminal justice
involvement, social functioning, subjective physical health, behavioral health, and perceived unmet
mental health treatment need.

Conclusions: At the same levels of A/C use from middle school through young adulthood,
SGM individuals show disparities in multiple domains compared to non-SGM peers. Targeted
efforts to reduce substance use in conjunction with other structural disadvantages experienced by
SGM youths are needed to address the emergence of disparities in young adulthood.

Correspondence concerning this article should be addressed to Michael S. Dunbar, RAND Corporation, 4750 Fifth Avenue, Suite 600,
Pittsburgh, PA 15213, USA, Phone: 412-683-2300 x4219, Fax: 412-683-2800, mdunbar@rand.org.
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Substance use is widely recognized as an important contributor to health and other
disparities for lesbian, gay, bisexual, transgender, intersex, non-binary, and other individuals
who do not identify as heterosexual and/or cisgender (i.e., sexual and gender minority
individuals; hereafter, SGM) (Institute of Medicine, 2011; National Academies of Sciences,
Engineering, and Medicine, 2020). SGM adolescents and adults have well-documented
disparities in rates of alcohol, cannabis, and other substance use relative to their non-

SGM peers (Hatzenbuehler et al., 2008; Hughto et al., 2021; Marshal et al., 2008;

Schuler et al., 2019). Prior research has shown that SGM youths begin using substances
earlier than their non-SGM peers, substance use escalates more quickly (e.g., more rapid
progression to regular use), and these differences may persist over the life course (Fish

et al., 2021; National Academies of Sciences, Engineering, and Medicine, 2020). This is
concerning because early and escalating substance use is associated with a range of negative
health, psychosocial, and other outcomes (e.g., poorer physical and mental health; lower
educational attainment) that may manifest as early as young adulthood (Hanson et al.,

2011; Scholes-Balog et al., 2016; Thompson et al., 2019; Trim et al., 2007; Tucker et

al., 2005). Substance use may also exacerbate challenges with navigating developmental
processes inherent to transitioning to adulthood, such as identity development, burgeoning
independence, establishing social networks outside of families and regions of origin, and
transitions in education and careers (Arnett, 1998, 2000; Schulenberg et al., 2004), which
may set the stage for poorer outcomes in later life.

The consequences of substance use are also not equitable across all segments of the
population, and may disproportionately affect some groups more than others, even at
similar levels of use. Minority stress theory (Meyer, 2003; Goldbach & Gibbs, 2017)

posits that minority groups, including SGM individuals, experience higher rates of
discrimination, violence, stigma, identity concealment, and/or internalized homophobia/
transphobia/biphobia, which can escalate risks for coping-related substance use and

may compound or exacerbate negative outcomes associated with substance use. For
example, SGM individuals experience high rates of social and structural discrimination

and victimization, which may increase risk of alcohol and other drug use and other
problems while reducing access to resources that may buffer against such stressors (Institute
of Medicine, 2011; Krueger et al., 2020; McCabe et al., 2010; Meyer, 2003; National
Academies of Sciences, Engineering, and Medicine, 2020; Russell & Fish, 2016). Such
factors may also contribute to poorer substance use-related outcomes for SGM young
people compared to non-SGM peers, even at similar levels of use over time. For example,
although prior studies have not focused on SGM status, studies of racial/ethnic disparities
have found more severe consequences from drinking for racial/ethnic minority-identifying
adults compared to adults who identify as non-Hispanic White, even at low levels of heavy
drinking (Mulia et al., 2009). Similarly, studies of adolescents show that some racial/ethnic
minority groups experience poorer substance use-related outcomes compared to white peers,
even at similar trajectories of alcohol or cannabis (A or C) use during adolescence (D’Amico
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et al., 2016). Such disparities at similar levels of use may be attributable to a range of
factors, including differences in access to resources (e.g., behavioral health treatment) and
potential interactive or compounding effects of substance use with discrimination and other
stressors associated with minority group status (Chartier et al., 2010; Pascoe et al., 2009;
Williams et al., 2009).

To date, however, limited research has examined whether SGM young adults experience
disproportionately negative effects of substance use on different areas of functioning

at similar levels of A/C use. Although recent longitudinal research has characterized
trajectories of substance use and behavioral health of SGM youth (Coulter et al., 2018;
Dermody, et al., 2019; Fish & Pasley, 2015), these studies have typically not examined

how substance use trajectories are associated with distal outcomes in other domains of
functioning (e.g., social relationships; educational attainment; employment or economic
functioning). This represents a gap in the evidence base on SGM health and well-being

in part because it provides an incomplete characterization of the different ways in which
early substance use may or may not contribute to contemporary disparities for SGM
individuals. For example, key domains examined in NASEM’s (2020) recent update to the
Institute of Medicine’s (2011) groundbreaking report on the health of SGM populations
included: families and social relationships, education, economic well-being, physical

and mental health;, and coverage, access, and utilization of evidence-based health care
(National Academies of Sciences, Engineering, and Medicine, 2020). SGM individuals also
experience disparate problems in other domains that may be linked to substance use, such as
risky sexual behavior (Institute of Medicine et al., 2011), poor s/eep (Butler et al., 2020), and
disciplinary or criminal justice consequences (Poteat et al., 2016). Assessing substance use
patterns in relation to these different domains is critical for providing a more comprehensive
understanding of SGM individuals’ health and wellbeing and for characterizing the breadth
of potential substance use-related disparities that this group may experience relative to
non-SGM peers.

A trajectory-based approach to examining longitudinal patterns of substance use and
multiple outcomes can shed light on critical timepoints and functional targets for

primary, secondary, and tertiary prevention. Adolescence and young adulthood are pivotal
developmental “springboards” for onward trajectories and outcomes in later life (Arnett et
al., 2014; National Academies of Sciences, Engineering, and Medicine,, 2019). Therefore,
greater attention to early substance use trajectories and associated outcomes may highlight
points of intervention to remediate disparities in mental and physical health, socioeconomic
wellbeing, and incarceration among adult SGM populations. There is a need for a life
course approach to SGM health with a focus on substance use trajectories as well as greater
attention to a broader range of functional domains to better characterize the experience of
SGM individuals as they move from adolescence into adulthood.

To address these gaps, we examined separate trajectories of alcohol and cannabis use in a
diverse, contemporary cohort of young people followed from early adolescence into young
adulthood and assessed outcomes across eight domains of functioning. We first compared
alcohol and cannabis use trajectories between SGM and non-SGM individuals. We focus
on alcohol and cannabis use as these are the most commonly used substances among
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young people, they produce intoxication and correlate with poorer outcomes across multiple
domains, and because prior research has shown differences in rates of alcohol and cannabis
use across SGM and non-SGM adolescents and young adults (Corliss et al., 2010; Coulter
etal., 2018; Hughto et al., 2021; Schuler et al., 2018). We then assessed disparities in
outcomes, after adjusting for alcohol and cannabis trajectories, across multiple domains

of functioning in young adulthood, including 1) education, 2) employment and economic
stability, 3) transition to adult roles, 4) criminal justice involvement, 5) social functioning, 6)
physical health, 7) behavioral health, and 8) unmet treatment need.

The study analyzed existing data from an ongoing longitudinal survey study of young
people based in California, details of which are reported in full elsewhere (D’Amico

etal., 2016; D’Amico et al., 2012). We report how we determined our sample size,

all data exclusions (if any), all manipulations, and all measures in the study. Briefly,
participants (/7=6,509) were originally recruited in 2008, when they were in 6! and 7" grade
(average age 11.5), from 16 middle schools in Southern California as part of a substance

use prevention program evaluation (CHOICE) (D’Amico et al., 2012). Individuals were
representative of the broader student bodies within Southern California middle schools in
terms of demographic characteristics and future substance use risk. Participants completed
survey waves 1 through 5 during middle school classes. After they transitioned from middle
school to high school, following wave 5, participants were subsequently re-contacted and
re-consented to complete annual web-based surveys. At wave 6 (fielded 2013-2014), 61% of
the wave 5 sample participated in the follow-up survey. Across subsequent waves, retention
rates have ranged from 80% to 92%. At wave 12, fielded in 2019-2020, 2,534 participants
completed the survey. Based on multivariate logistic regression analyses, retention from
wave 11 to wave 12 was not predicted by wave 11 substance use similar to all previous
waves (i.e., past-month use of alcohol, cannabis, or cigarettes); however, we did find that

at this wave that females were more likely to be retained than males (93.41% vs. 90.53%,
respectively); those who identified as Hispanic (93.28%) and Asian (92.93%) were more
likely to be retained than those identifying as White (90.87%), Black (82.76%), or another
racial identity (90.11%); and those retained were slightly younger than those who were not
(mean age = 21.57 vs. 21.85 at wave 11, respectively). The present study uses data from
wave 1 through 12, corresponding to the period from middle school to young adulthood. The
final analytic sample for this study included the 2,534 participants who completed the wave
12 survey, when young adult outcome data were collected. All participants consented to the
study, and procedures were approved by the RAND Human Subjects Protection Committee.

Alcohol and Cannabis Use from Middle School through Young Adulthood—
Alcohol and cannabis use at waves 1-12 were assessed using items from Monitoring the
Future (Johnston et al., 2016): “During the past month, how many days did you [drink
alcohol; use marijuana]?” Responses ranged from 0 to 20-30 days [note: beginning in
Wave 11, response options changed to continuous 0 to 30 days]. Due to considerable skew,
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especially in early waves, and related problems with model convergence using frequency
data, responses were dichotomized to indicate any (1) vs. no (0) alcohol use and any (1) vs.
no (0) cannabis use at each study wave.

Sexual Orientation and Gender Identity—Sexual and gender minority status was
based on items assessing sexual orientation, sexual behavior, transgender identity, gender
identity, assigned sex at birth, and non-concordance between sex assigned at birth and
current gender identity. Self-reported sexual orientation (“Which of these best describes your
sexual orientation?”) included Straight/heterosexual; Gay; Lesbian; Bisexual; Questioning;
Asexual. Sexual behavior (“With whom of the following have you had vaginal or anal sex?”)
included Only with females; Only with males; With both females and males. Assigned sex
at birth was assessed by: “What was your sex assigned at birth?” (Male; Female; Intersex/
Other). Current gender identity was assessed by “Do you currently identify as:” (Man,
Woman, Gender Neutral [nonbinary], Other). Finally, transgender identity was assessed
using a single item: “Are you currently transgender?” (1 = yes; 0 = no).

We created an indicator variable for SGM status based on responses to these items in wave
12. Individuals were categorized in the sexual/gender minority group (SGM = 1) if they
met any of the following criteria: reported a sexual orientation of gay, lesbian, bisexual,

or questioning (Katz-Wise et al., 2017), reported being transgender, reported same-sex
behavior (e.g., men who endorsed having vaginal or anal sex only with males, or with both
females and males) (Katz-Wise et al., 2017), reported assigned sex at birth as intersex/other,
reported a gender identity other than male or female, or if the respondent’s current gender
identity was different from their sex assigned at birth (Tate et al., 2013). We used these
indicators and not others (e.g., asexual identity) because they are most likely to reflect lived
experience as a sexual and/or gender minority (i.e., outwardly visible behaviors, identities,
or other characteristics that would be subject to external minority stressors) (Meyer, 2003;
Mclnroy et al., 2020). All others were categorized as non-SGM (SGM = 0).

Trajectory Model Covariates—Model covariates included self-reported age, assigned
sex at birth, race/ethnicity (hon-Hispanic White, non-Hispanic Black, Hispanic, Asian, and
multiracial [more than one race/ethnicity] or another race/ethnicity), and mother’s education
(as a proxy for socioeconomic status). We also included an indicator variable for CHOICE
intervention status at wave 1 (although note: the intervention occurred in 2008-2009, over
10 years ago, and intervention condition was not significantly associated with substance use
or other functional outcomes after wave 2).

Outcomes at Wave 12, by Domain

Education.: Post-high school education was assessed as a binary measure (0 = high school
diploma or less; 1 = more than a high school diploma).

Employment and economic stability.: Unemployment was assessed as a binary measure (0
= employed part-time or fulltime; 1 = unemployed). Participants also reported whether they
had been fired from a job in response to a new item generated by the research team: “In the
past year, how often have you... been fired from a job?” (1 = Not at all to 6 = 20 or more
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times). Response values were re-coded to represent the number of times the event occurred
in the past year, with the mid-point taken of any response ranges (e.g., 6-9 times re-coded to
7.5); the range of the re-coded variable was 0-20. Respondents also reported on experiences
of homelessness in the past year using the following items: “In the past 12 months, have you
slept at a friend’s and/or family member’s home because you had nowhere else to stay (i.e.,
you did not have a fixed, stable nighttime residence at the time)?” (1 = yes, 0 = no) and “In
the past 12 months, did you spend the night in any of these places because you had nowhere
else to stay?” (A youth or adult shelter; In a public place, such as a train or bus station, a
restaurant, or an office building; In an abandoned building, Outside in a park, on the street,
under a bridge or overhang, or on a rooftop, In a subway or other public place undergrouna;
With someone you did not know because you needed a place to stay; In a car, truck, or

varr, response options for each subitem were 0 = no, 1= yes) (Sontag-Padilla et al., 2017).
Items were summed and dichotomized to generate a single binary indicator of experiencing
homelessness vs. not in the past 12 months. Food insecurity is assessed beginning in wave
12 as how often in the past 12 months individuals experienced concerns with paying for food
(e.g., “I worried whether my food would run out before | got money to buy more”; “The
food that | bought just didn’t last, and | didn’t have money to get more™) (Sontag-Padilla et
al., 2017); response options for these two items ranged from 1 = always true to 4 = never
true. We created a dichotomous indicator such that those who endorsed any response other
than “never true” to either item were considered as experiencing food insecurity.

Transition to adult roles.: Perceived transition to adulthood was assessed using the IDEA
scale (Baggio et al., 2015), a measure of perceived transition to independence/adulthood,
which asks respondents to rate how much they agree with the following: “Think of a roughly
5-year period, with the present in the middle, this period of your life is a... 7ime of many
possibilities, Time of exploration, Time of feeling stressed out, Time of high pressure, Time
of defiining yourself, Time of deciding on your own beliefs and values, Time of feeling adult
in some ways but not others, Time of gradually becoming an adult” (response options: 1 =
strongly disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = strongly agree). Total
scores were calculated as the mean of all items. Higher scores indicate engagement in a
greater number of emerging adult roles and perception of transitioning to adulthood.

Criminal justice involvement.: Criminal justice involvement was assessed using a single
item created by the research team: “In the past year, how often have you... Gotten into
trouble with the police because of something you did?” (1=Not at all, 6 = 20 or more times,
re-coded such that final variable has range 0-20).

Social functioning.: Social functioning was assessed with the PROMIS Peer Relationships
Short Form (e.g., “I was able to count on my friends™) (DeWalt et al., 2013) rated on a
5-point scale (0 = never to 4 = always). Iltems were summed and transformed to a t-score,
with higher values indicating better social functioning. Loneliness was assessed using three
items from the Three Item Loneliness Scale (Hughes et al., 2004): 1) How often do you
feel that you lack companionship? 2) How often do you feel left out? And 3) How often do
you feel isolated from others? (response options: 1= hardly ever, 2 = some of the time, 3 =
often). Items were summed, with higher values indicating greater loneliness.
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Physical health.: Physical health was assessed using a summary score based on the
following items: subjective overall health (0 = excellent to 4 = poor), ability to physically
engage in activities that one enjoys (1 = with no trouble to 5 = not able to do), and ability to
participate in sports/activities similar to their peers (0 = with no trouble to 4 = not able to do)
(Schat, Kelloway, & Desmarais, 2005). Items were reverse scored and summed (D’ Amico et
al., 2016), and higher scores indicated better physical health.

Behavioral health.: Symptoms of common mental health conditions were assessed using
the 8-item Patient Health Questionnaire (PHQ-8) (Kroenke et al., 2009) for symptoms of
depression, the 7-item Generalized Anxiety Disorder (GAD 7) screen for symptoms of
anxiety (Spitzer et al., 2006), and the PCL-5 for symptoms of post-traumatic stress disorder
(Blevins et al., 2015). Risky sexual behavior was assessed using two separate items that
assessed whether participants had sex with a casual partner after having used alcohol,
marijuana, or other drugs in the past 3 months (yes/no) and whether or not they had sexual
intercourse with a casual partner without using a condom (yes/no). For descriptive purposes,
individuals also reported on the number of casual sexual partners in the past three months;
those who reported no casual sexual partners were coded as “no” for the two items. Sleep
quality was assessed using a single item: “During the past month, how would you rate your
overall sleep quality?” (1 = very good, 2 = fairly good, 3 = fairly bad, 4 = very bad) (Buysse,
2014), with higher scores indicating poorer sleep quality or greater sleep problems.

Unmet treatment need.: Perceived unmet treatment need for 1) alcohol and other drug use
and 2) mental health conditions in the past year were assessed using two items from the
NSDUH (Center for Behavioral Health Statistics and Quality, 2018): “During the past 12
months, was there any time when you needed alcohol or any drug services or counseling for
yourself but didn’t get it?” and “During the past 12 months, was there any time when you
needed mental health services or counseling for yourself but didn’t get it?” (1 = yes, 0 = no).

We first calculated descriptive statistics (means, frequencies) for demographic and outcome
variables overall and by the SGM and non-SGM groups, and conducted unadjusted bivariate
tests to compare means/frequencies for all variables of interest by SGM group. Trajectories
of alcohol and cannabis use were examined separately using latent growth modeling in

a structural equation modeling framework with the weighted least squares with mean

and variance adjusted estimator. This method allows for individuals to be included in
trajectory modeling with missing data and does not require complete data across all waves
and ultimately provides unbiased and consistent estimates (Asparouhov, 2010). In this
framework, model intercepts can be interpreted as the average probability of alcohol or
cannabis use at baseline (survey wave 1). Model slopes represents the change in probability
of A or C use over time (waves 1-12). All models were implemented in Mplus v8 (Muthén
& Muthén, 2017).

To assess differences in trajectories by SGM status, we first examined SGM (dummy coded,
with non-SGM as the reference category) as a predictor of the slope and intercept of A
or C use, controlling for age at wave 1, sex assigned at birth, race/ethnicity, mother’s
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education, and intervention group. We then examined SGM differences in outcomes in
young adulthood (wave 12) by estimating models that assessed the direct effect from

SGM status to each outcome, controlling for intercept and slope of A or C use predicting
outcomes. We used a sequelae of change model (Duncan et al., 1999), which allows the
random effect of the rate of change of A or C use to function as both an outcome (as it is
conventionally modeled), as well as a predictor of subsequent outcomes. This approach also
allows multiple outcomes to be estimated simultaneously within the same model, rather than
requiring separate models for each dependent variable of interest, which is preferred as there
are substantially fewer models being estimated, yields better estimates of standard errors,
and provides a more accurate characterization of how predictors, like A or C use and SGM
status, affect various outcomes that may or may not be interrelated. The model examining
direct effects of SGM status, adjusting for A or C use intercept and slope, can be interpreted
as a test of disparities in multiple outcomes at wave 12 for SGM individuals (relative to
non-SGM peers) afteraccounting for trajectories of A or C use from waves 1-12; that is,
disparities in outcomes after setting both groups to the same “level” of A or C use over
time. Because the focus of this investigation was on SGM disparities in outcomes we focus
on direct effects of SGM status on outcomes rather than effects of alcohol and cannabis

use on health, psychosocial, and other functional outcomes, which are well-documented

in the literature. Full model results showing direct effects of A or C use intercept and

slope on outcomes of interest are presented in supplement Table S1. All models adjusted

for age, sex assigned at birth, race/ethnicity mother’s education, and intervention group.

In order to account for multiple statistical tests, we implemented a Benjamini-Hochberg
False Discovery Rate procedure to adjust for multiple comparisons (Benjamini & Hochberg,
1995). In text, we report only on significant tests with p-values lower than the corresponding
Benjamini-Hochberg adjusted critical p-value. Analysis code for this study is available upon
reasonable request by emailing the corresponding author. Data are not yet available as the
parent study is still in progress.

Post-hoc sensitivity analyses.—Trajectories of A or C use from waves 1-12 are

based on binary indicators of any versus no past-month use. We explored the possibility of
modeling trajectories based on frequency of use but were unable to do so due to extremely
low rates of any use during early study waves (corresponding to middle school and early
high school) and subsequent model convergence issues. We also explored the use of binary
indicators of heavy use (e.g., any binge drinking [defined as “five or more drinks of alcohol
in a row, that is, within a couple of hours™] in the past month; use on 20+ days in the

past month) as an alternative. However, we encountered similar problems with respect to
model convergence using this approach due to very low prevalence in early study waves. For
example, in study wave 1, only nine participants in the full analytic sample endorsed past-
month binge drinking; no participants endorsed drinking and only 2 participants endorsed
using cannabis on 20 or more days in the past month. Acknowledging that frequency of

use may be a more developmentally appropriate metric for assessing substance use-related
risks in young adulthood, we conducted cross-sectional sensitivity analyses using linear and
logistic regression wave 12 data to assess whether SGM and non-SGM groups differed with
respect to outcomes of interest after adjusting for frequency of past-month A or C use. As
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with trajectory analyses, all sensitivity analyses controlled for age, assigned sex at birth,
race/ethnicity, and mother’s education, and CHOICE intervention status at wave 1.

Results

Sample Characteristics

Participant characteristics overall, and by SGM status, are shown in Table 1. Briefly, in

the full sample (n = 2,534), racial/ethnic identity was as follows: 47% Hispanic, 23% non-
Hispanic White, 23% Asian, 5% multi-racial or another racial identity, and 2% non-Hispanic
Black. Almost 18% of respondents (n = 445) were classified in the SGM group. SGM and
non-SGM groups differed significantly with respect to race/ethnicity and sex assigned at
birth (see Table 1). Within the SGM group, 68% identified as female, 32% male, and 4%
identified as transgender.

SGM group status was based on multiple criteria (sexual identity, same-sex sexual behavior,
transgender identity, and concordance between birth sex and current gender identity) which
were not mutually exclusive. In the SGM group, 55% identified as bisexual, with smaller
portions identifying as gay (13%), straight/heterosexual (11%), questioning (11%), or
lesbian (9%). About half (46%) had engaged in same-sex sexual behavior. More participants
had differing birth sex and current gender identity (10%) than identified as a minority gender
identity (7%) or as transgender (4%).

Table 1 also shows alcohol and cannabis use in wave 12. SGMs differed with respect to
non-SGM individuals on rates of past-month alcohol and cannabis use in wave 12, such that
those in the SGM group reported higher rates of alcohol use (69% vs 63%, p=.01) and
cannabis use (46% vs 28%, p < .0001) in the past month relative to non-SGM individuals.
Among those reporting any current use, compared to the non-SGM group, there was a trend
such that SGM young adults also indicated using cannabis on slightly more days in the past
month (M = 13.1 vs. M = 11.2 days; p = .05); groups did not differ on frequency of alcohol
use.

Table 2 shows descriptive statistics and group differences in outcomes across SGM and non-
SGM individuals based on unadjusted bivariate tests. As shown in the table, comparisons
showed SGM and non-SGM groups differed on nearly all outcomes.

Alcohol Models

Predictors of intercept and slope of alcohol use—Figure 1 (panel a) shows
percentages of past-month alcohol use across waves by SGM group. The first model
examined SGM differences in the intercept and slope for alcohol use across waves 1-12,
adjusting for age, sex, race/ethnicity, mother’s education, and intervention group. The
intercept represents average probability of alcohol use at baseline (wave 1) and slope
represents change in probability of use over time. Overall model fit was good: x 2 (163)
=570.25, RMSEA = 0.03, CFI = 0.95, SRMR = 0.08. Adjusting for covariates, there were
no differences by SGM status on baseline probability of alcohol use (B = 0.15, p=.12) or
rate of change in alcohol use over time ( = - 0.01, p=.89). Youths reporting Asian (vs.
non-Hispanic White) race were less likely to use alcohol at baseline (p = - 0.67, p<.001)
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and older youth were more likely than younger ones to use alcohol at baseline (§ = 0.18, p
<.001). With regard to change over time, Asian (vs. non-Hispanic White) identifying youth
had a steeper increase in use over time (f = 0.26, p = .03), while young people identifying
as Hispanic (vs. non-Hispanic White) (B = —0.34, p=.002) and another race/ethnicity (
=-0.42, p=.01) had a less steep increase over time. Lastly, older youth had a less steep
increase in alcohol use over time than younger ones (p = -0.13, p < .001).

SGM differences for wave 12 outcomes controlling for alcohol use trajectories
—The next model examined direct effects from SGM status to wave 12 outcomes,
controlling for both the average (intercept) and rate of change (slope) of probability of
alcohol use across waves 1- 12. Models also controlled for age, sex at birth, race/ethnicity,
mother’s education, and CHOICE intervention condition at wave 1. This model can be
interpreted as a test of the association between SGM status and outcomes at wave 12,
assuming both groups demonstrated the same trajectories (i.e., fixed intercept and slope) in
probability of alcohol use over time (waves 1-12). The overall model fit well (XZ (352) =
1114.09, RMSEA = 0.03, CFI = 0.95, SRMR = 0.10). Results for direct effects of SGM
status on outcomes, controlling for effects of alcohol use intercept and slope, are shown in
Table 3. Full model results showing effects of use trajectory covariates (intercept; slope) on
young adult outcomes are shown in supplemental Table S1. Briefly, higher average baseline
probability of alcohol use (intercept) was associated with poorer outcomes across multiple
domains, whereas rate of increase across waves (slope) showed inconsistent associations
with outcomes in wave 12 (see Table S1).

At the same levels of use, compared to non-SGM respondents, SGM individuals were more
likely to be currently unemployed (p < .001), reported more instances of being fired from

a job (p<.001), and more instances of being in trouble with police (p < .001), and were
more likely to experience homelessness (p < .001) in the past year. Additionally, compared
to non-SGM peers, SGM individuals reported lower social functioning scores (o =.001) and
higher loneliness scores (p < .001). SGM status was also associated with poorer subjective
physical health (p < .001), higher ratings of anxiety (p < .001), depression (p < .001) and
PTSD (p < .001) symptoms, poorer sleep quality (o < .001), and greater likelihood of unmet
mental health treatment need in the past year (p < .001). SGM and non-SGM groups did

not significantly differ with respect to post-high school education, IDEA scale scores, sexual
risk behaviors, or perceived unmet treatment need for alcohol or other drug use.

Cannabis Models

Predictors of intercept and slope of cannabis use—Figure 1 (panel b) shows rates
of current cannabis use at each wave, by SGM group. The first model examined SGM
differences in the intercept and slope for cannabis use across waves 1-12, adjusting for age,
sex, race/ethnicity, mother’s education, and intervention condition. Model fit was XZ (163)
=739.28, RMSEA = 0.04, CFl = 0.94, SRMR =0.11. The SGM and non-SGM groups

did not significantly differ on initial probability of cannabis use. However, SGM status was
significantly associated with change in probability of use over time (B = 0.27, p=0.01).
Specifically, those who identified at SGM had a steeper increase in cannabis use probability
over time compared to non-SGM youths. In addition, older youths were more likely than
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younger ones to use cannabis at baseline (B = 0.17, p<.001) and had a less steep increase
(slope) in cannabis use over time than younger individuals (B = —0.15, p< .001).

SGM differences for wave 12 outcomes controlling for cannabis use
trajectories—We next examined direct effects from SGM status to wave 12 outcomes,
controlling for both the intercept and slope of probability of cannabis use across waves

1- 12 along with age, sex at birth, race/ethnicity, mother’s education, and intervention
condition. These models can be interpreted as a test of the association between SGM status
and outcomes at wave 12, assuming all groups demonstrated the same trajectories (i.e., fixed
intercept and slope) of probability of cannabis use over time (waves 1-12). The overall
model fit well (y? (331) = 1252.03, p< .01, RMSEA = 0.03, CFI = 0.95, SRMR = 0.095).
Effects of cannabis use trajectory covariates (intercept; slope) on young adult outcomes are
shown in supplemental Table S1. Briefly, similar to the alcohol models, higher baseline
probability of cannabis use (intercept) was consistently associated with poorer outcomes
across multiple domains in wave 12 (see Table S1).

Differences in outcomes for SGM compared to non-SGM respondents at the same levels
of cannabis use (i.e., effects of SGM status adjusting for cannabis trajectory intercept and
slope) are shown in Table 3. The pattern of findings was virtually identical to that observed
for the comparable alcohol models (see above), albeit with differences in magnitude

of effects of SGM status on outcomes (based on standardized betas), such that SGM
individuals showed consistent disparities across nearly all domains at the same level of
cannabis use. In addition, as with the alcohol models, SGM status was not significantly
associated with likelihood of post-high school education, IDEA scale scores, sexual risk
behaviors, or perceived unmet treatment need for alcohol/drug use.

Sensitivity Analyses

Cross-sectional sensitivity analyses assessing differences between SGM and non-SGM
groups adjusting for frequency of A or C use and demographic covariates at wave 12 showed
nearly identical patterns to those observed in the sequelae of change models. That is, the
SGM group showed consistently poorer functioning across nearly all domains (see Table
S2).

Discussion

This study examined the emergence of health, psychosocial, and other disparities for SGM
young adults compared to non-SGM peers after controlling for trajectories of alcohol and
cannabis use. We extend the existing literature on disparities in functioning for SGM
individuals by showing that functional disparities manifest as early as young adulthood,

are evident even after accounting for trajectories of alcohol or cannabis use, and appear
across multiple different domains (e.g., economic stability, including homelessness and food
insecurity; police involvement; behavioral health; social functioning; physical health; unmet
need for mental health treatment). Overall, findings indicate that SGM young people may
experience disproportionately negative outcomes relative to non-SGM peers — even at the
same levels (i.e., fixed trajectories) of alcohol and cannabis use during early life.
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In contrast to other studies examining trajectories of alcohol use across SGM and non-SGM
groups (e.g., Corliss et al., 2008; Coulter et al., 2008; Dermody et al., 2019; Fish & Pasley,
2015; Hatzenbuehler et al., 2008; Marshal et al., 2009), we did not observe differences
between groups in alcohol use trajectories. Several explanations, which are not mutually
exclusive, may help explain this contrasting finding. First, there are potential differences
across samples. For example, a substantial portion of the previous longitudinal research has
been conducted with data from the National Longitudinal Study of Adolescent to Adult
Health (Add Health), which represents a significantly older cohort. Although those analyses
have used data from a similar age span, most Add Health participants are now in their

late 30s and 40s (Harris et al., 2019), and their adolescence and young adulthood reflects

a different historical context and likely a different lived experience. While there is still
significant room for improvement, there have been dramatic social changes in acceptance
of SGM persons over the past two decades (Poushter & Kent, 2020; McCarthy, 2019).
Other SGM alcohol trajectory research has drawn from samples such as the Growing Up
Today Study (e.g., Coulter et al., 2018) or the Pittsburgh Girls Study (e.g., Dermody et

al., 2019). Each of these samples has its own limitations to generalizability; the former is

a cohort of children of Nurse’s Health Study Il participants, and the latter is a sample of
youth who were female at enrollment and also recruited from a limited geographic area.
Further, differences may be explained by different statistical methods and age ranges used
to model trajectories across studies. For example, in contrast to this study, Coulter and
colleagues used longitudinal latent class analysis to examine alcohol trajectory c/assesin
emerging adulthood (ages 18 to 25) (Coulter et al., 2018). A related explanation for our
null finding related to alcohol trajectories is our focus on any versus no current use. Due

to low rates of use in early waves, we were unable to model trajectories based on more
nuanced patterns of use (e.g., frequency of use; although note: cross-sectional comparisons
at wave 12 also revealed no difference across SGM and non-SGM groups on frequency of
past-month alcohol use). Still, given the preponderance of youths identifying as bisexual

in this sample, we might have expected alcohol trajectory disparities to emerge. Bisexual
youth (e.g., Fish & Baams, 2018) and adults (e.g., Hughes et al., 2020), particularly
female-identified persons, tend to have greater alcohol-related disparities relative to other
sexual minority subgroups or heterosexual peers. However, much of this emerges from
cross-sectional studies and samples that have limitations similar to those already mentioned.
Although we were unable to disaggregate the SGM group due to relatively small cell sizes,
this consideration is relevant to future longitudinal research. Given the growing attention

to SGM health disparities over the past decade and accompanying interest and calls to
measure SGM status in health research (Institute of Medicine, 2011; National Academies
of Sciences, Engineering, and Medicine, 2020), future longitudinal studies with larger, more
representative samples may be better able to shed light on contemporary comparisons and
within-SGM subgroup differences.

We did, however, observe differences between SGM and non-SGM young people with
respect to increases in cannabis use probability from middle school through young
adulthood, such that SGM young people showed significantly steeper increases compared
to their non-SGM peers. In addition, at wave 12, rates of past-month cannabis use were
1.6 times greater in the SGM group compared to the non-SGM group. This is consistent
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with other studies, which have documented significantly higher rates of cannabis use

among SGM young adults compared to cisgender/heterosexual peers (Schuler et al., 2018).
Prevention efforts in early/middle adolescence may be needed to address cannabis use before
SGM youths progress to more established use. This may be particularly important in areas
where cannabis is legally accessible for adults ages 21 and over, such as California.

There are few empirically supported substance use prevention and treatment programs that
are specifically tailored to SGM adolescents (Coulter et al., 2019). However, prior work
suggests potentially promising avenues for future prevention/intervention development. For
example, the greater prevalence of cannabis and other substance use within networks of
SGM youth may be perpetuated in part through more permissive norms and greater exposure
to peer use (National Academies of Sciences, Engineering, and Medicine, 2020; Pollard

et al., 2010), which may in turn increase risks of problem use and use-related negative
consequences. Efforts to explicitly integrate tailored norm-related content along with peer
refusal strategies into prevention programming for SGM adolescents may help decrease

the likelihood of progression to problematic use as these young people mature into young
adults. This is especially relevant in the contemporary context, where cannabis legalization
may make its use increasingly normative (Koval et al., 2019). Future studies should also
examine the motivations and contexts of cannabis use among SGM adolescents, and whether
these differ from those of non-SGM adolescents. Such research can also shed light on

both risk and protective factors, which could identify potential leverage points for reducing
harms.

We observed significant disparities for SGM young adults compared to non-SGM peers
across multiple domains after accounting for A or C use from middle school through
young adulthood, including: unemployment and economic stability (e.g., being fired from
a job; experiencing homelessness), social functioning (e.g., loneliness), behavioral health
(e.g., anxiety and depression symptoms; sleep quality; unmet mental health treatment
need), and subjective physical health. We also found that, compared to non-SGM peers,
SGM young people experienced more instances of being in trouble with the police. This
pattern is consistent with prior reports of disparities for SGM individuals across different
domains (Institute of Medicine, 2011). However, the current findings significantly extend the
existing literature by showing the emergence of this breadth of disparities within a single
community-based cohort of young adults and affer accounting for longitudinal patterns
of two of the most commonly used substances, which have been identified as important
contributors to SGM health and other disparities.

Collectively, our findings further support the notion that other factors beyond substance use,
namely social and structural stressors, drive the emergence of SGM disparities for young
adults. Social and structural stressors experienced by SGM youths include familial rejection
and perceived or experienced lack of school or community supports (National Academies
of Sciences, Engineering, and Medicine, 2020; Russell & Fish, 2016). SGM young people
also experience disproportionately high rates of bullying, discrimination, and victimization
during middle and high school that may increase risk of substance use along with a host

of other negative outcomes (Poteat et al., 2014; Russell & Fish, 2016). Such stressful
experiences help to account for the disparities in substance use disorders evident for SGM
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individuals (Krueger et al., 2020). Therefore, it may be more prudent to view substance use
as part of a syndemic rather than as a primary driver of poorer outcomes for SGM young
people (Anderson et al., 2020; Coulter et al., 2015; Stall et al., 2008). A syndemic involves
the intersections and interactions between multiple co-occurring biopsychosocial problems
and unmet needs in a population (Singer & Clair, 2003). Prior research, particularly
regarding HIV disparities, has demonstrated the role of marginalization, including violence
and discrimination, as a key syndemic risk factor (Herrick et al., 2014; Meyer et al., 2011;
Poteat et al., 2016). Although preventing and reducing early substance use may be necessary
to help improve well-being for SGM young people, it is likely insufficient to address

the full range of disparities experienced by SGM young adults. Interventions seeking

to address SGM substance use must also account for social and structural factors that
increase substance use risk. In addition, efforts to improve SGM outcomes across a range
of functional domains also need to shift upstream and beyond more proximal symptoms of
marginalization, including substance use.

Our findings should be considered in the context of several limitations. First, although a
considerable strength of the study is its examination of substance use trajectories from
middle school through young adulthood, this approach imposed some analytic limitations.
Specifically, due to low rates of use in earlier study waves when youth were in middle
school, models of alcohol and cannabis use were based on dichotomous indicators of any
VS no use at each time point rather than frequency of use. Furthermore, the purpose of the
study was to assess SGM and non-SGM differences in functioning in young adulthood after
accounting for longitudinal patterns of substance use in early life. However, associations
between substance use and many of the outcomes of interest in this study are likely
reciprocal, and we did not assess bidirectional associations between substance use and
functioning over time. Additional work is needed to understand how SGM and non-SGM
youths may differ with respect to the way in which patterns of substance use and functional
problems jointly manifest over the course of early development. In addition, although we
used multiple identity and behavior items to characterize SGM status, items were based on
self-report at a single time point, coinciding with data collection of our outcome variables.
It is possible that SGM status may change over time. However, studies examining identity
transitions have found that the majority of those indicating shifts in sexual orientation

and gender identity are likely to remain within the overall SGM umbrella (Ott et al.,

2011; Saewyc et al., 2012). We were also unable to assess differences by specific sexual
orientation or gender identity subgroups due to small cell sizes, which is an important
limitation as past work has documented differences in rates of alcohol and cannabis use

by sexual orientation and gender subgroups (Coulter et al., 2019; Mereish, 2018; Schuler
et al., 2018). Moreover, we did not assess disparities in relation to intersecting identities
(e.g., SGM young people who are also racial or ethnic minorities) (Crenshaw, 2017; Balsam
et al., 2011). Future work is needed to better understand the emergence of alcohol and
cannabis-related disparities across subgroups of SGM individuals.
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Overall, our findings highlight that, compared to non-SGM peers, SGM young adults
experience disproportionate hardships spanning numerous domains, even at similar levels of
alcohol and cannabis use. Although it is important to address substance use during early life,
prevention programs are unlikely to fully resolve these disparities for SGM young people.
Additional efforts to address the specific hardships experienced by SGM youths as they
enter young adulthood, including the numerous chronic stressors and systemic challenges
that they face on a daily basis are needed to help addresses the causes and disproportionate
consequences of alcohol and cannabis use among SGM young adults.
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Public Significance Statement

. This study finds that disparities in multiple domains of functioning
experienced by sexual and gender minority young adults are substantial
compared to heterosexual and cisgender peers, even at similar levels of
alcohol or cannabis use during early life.

. In addition to substance use interventions, there is a parallel need to address
the unique hardships, stressors, and systemic challenges experienced by
sexual and gender diverse youths that may increase substance use and
disparities in multiple domains as they enter young adulthood.

Psychol Addict Behav. Author manuscript; available in PMC 2023 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Dunbar et al.

a.

Percent Using Alcohol

Percent Using Cannabis

Page 21

80%

70%

60%

50%

40%

30%

20%

10%

0% -
Wl w2 W3 W4 W5 W6 W7 W8 W9 WI0O W11 WI2

nonSGM =——SGM

Assessment Wave

80%
70%
60%
50%
40%
30%
20%

10% nonSGM =SGM
0%

Wl w2 W3 W4 W5 W6 W7 W& W9 WI0 Wil WI2

Assessment Wave

Figure 1.
Rates of past-month alcohol and cannabis use from middle school through young adulthood

by sexual and gender minority status

Note. This figure shows the percentage of individuals endorsing past-month alcohol (panel
a.) and cannabis use (panel b.) by sexual/gender minority group at each assessment wave,
from middle school (W1) through young adulthood (W12). W=wave. SGM = sexual/gender
minority.
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Table 1.
Sample characteristics
Full Sample SGM group  Non-SGM group Group
(n=2,534) (n = 445) (n=2,089) Difference
% (n)/ % (n) / % (n)/ p
Mean (SD) Mean (SD) Mean (SD)
Age (wave 12) 22.6 (0.8) 22.5(0.8) 22.6 (0.8) 65
Race .01
Non-Hispanic White 23.1% (585) 26.7% (119) 22.3% (466)
Non-Hispanic Asian 23.4% (592) 16.9% (75) 24.8% (517)
Non-Hispanic Black 1.8% (45) 2.0% (9) 1.7% (36)
Hispanic 46.8% (1185) | 49.0% (218) 46.3% (967)
Multi-racial/another race/ethnicity 5.0% (127) 5.4% (24) 4.9% (103)
Assigned Sex at Birth <.0001
Male 45.0% (1140) | 31.9% (142) 47.8% (998)
Female 55.00% (1392) | 67.9% (302) 52.2% (1090)
Intersex/other 0.04% (1) 0.2% (1) 0.0% (0)
Mother’s Education .69
< High school 18.0% (433) | 17.5% (74) 18.1% (359)
High school 16.1% (389) | 14.5% (61) 16.5% (328)
Some college 19.8% (476) 20.4% (86) 19.6% (390)
Associate’s degree 6.8% (164) 6.9% (29) 6.8% (135)
College degree or higher 34.8% (838) 37.2% (157) 34.3% (681)
SGM characteristics ™
Sexual orientation
Straight/heterosexual -- 10.59% (47) - -
Gay . 13.06% (58) - -
Lesbian - 9.01% (40) - -
Bisexual - 55.41% (246) - -
Questioning - 10.81% (48) - -
Asexual - 1.13% (5) - -
Same-sex vaginal/anal sex - 46.28% (205) - -
Differing gender identity and sex assigned at birth - 10.34% (46) - -
Gender neutral or other gender identity - 6.96% (31) - -
Transgender identity - 4.04% (18) - -
Intersex/other 0.04% (1) 0.2% (1) 0.0% (0)
Past-month alcohol use (wave 12) 64.2% (1620) | 69.4% (308) 63.1% (1312) .01
i’g;t—month number of days using alcohol, among those who used (wave 6.4 (6.1) 6.6 (6.3) 6.4 (6.0) .51
Past-month cannabis use (wave 12) 31.0% (783) 45.6% (202) 27.9% (581) <.0001
Past-month number of days using cannabis, among those who used (wave 11.7 (11.4) 13.1 (11.6) 11.2 (11.2) .05

12)

Note. SGM = sexual/gender minority. Group differences assessed by unadjusted bivariate t-test (age) and omnibus chi-square tests (all other

variables).
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*
SGM characteristics are not mutually exclusive.
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