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Abstract

Alcohol, Marijuana & Illicit Drug Use at the Intersection of Sexual Identity and Race/Ethnicity
in a National Sample of High School Youth

By Marisa DiPaolo

Introduction: LGBTQ+ youth are more likely to use alcohol, marijuana, and illicit substances
than heterosexual youth, and rates of substance use have risen among racial/ethnic minority
youth in the past two decades. Substance use is a multifaceted health issue, intertwined with
psychosocial factors like mental health, violence, and victimization, which disproportionately
affect LGBTQ+ and racial/ethnic minority youth. However, few quantitative studies have
thoroughly considered the role of intersectionality in shaping youth substance use behaviors.

Methods: This study applied an intersectional lens to minority stress theory through secondary
analysis of nationally representative Youth Risk Behavior Survey data collected from 2015-2019
(n=44,066). Sequential logistic regressions produced adjusted odds ratios (AORs) for alcohol,
marijuana, and illicit drug use outcomes, with main effects and interaction effects for sexual
identity and race/ethnicity. Models also considered the role of related psychosocial factors
(including depression, bullying, victimization and sexual violence).

Results: After adjusting for age, sex, and psychosocial factors, Black gay/lesbian youth had
higher odds of alcohol use (AOR=2.23, p<.05) and illicit drug use (AOR=3.90, p<.01) and Black
bisexual youth had higher odds of alcohol use (AOR=2.42, p<.001) and illicit drug use
(AOR=1.78, p<.05) compared to white heterosexual youth. Interactions terms for
Hispanic/Latinx unsure youth for alcohol use, and Black gay/lesbian and bisexual youth for
marijuana use, all became non-significant after the addition of psychosocial factors to the model.

Discussion: Significant interaction effects reveal important differences in youth substance use
behaviors depending on the intersecting identities they hold, above and beyond the effects of
sexual identity or race/ethnicity alone. In addition, psychosocial factors had strong relationships
with all three substance use behaviors, and partial support for applying an intersectional lens to
minority stress theory was found. Intersectionality must be applied to future research in order to
consider the simultaneous and interlocking identities that affect youth health behaviors.
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CHAPTER 1: INTRODUCTION

Introduction

It is well documented that youth who identify as Lesbian, Gay, Bisexual, Queer and
Questioning (LGBQ)! experience high rates of mental health problems including depression,
suicidal ideation and attempts, and substance use and misuse (Baiden et al., 2020; Bostwick et
al., 2014; Johns et al., 2018; Phillips II et al., 2019). In addition, studies have shown striking
rates of increases in drug use among racial and ethnic minority youth that have been largely
masked by overall downward trends in youth substance use during the past 10-20 years (Johnson
et al., 2015; Keyes et al., 2017; National Institute on Drug Abuse, 2019, 2020). In considering
these differential outcomes by both sexual identity and race/ethnicity simultaneously, studies
have found significant variability in depression, suicidality and substance use outcomes among
youth with distinct combinations of social identities (Baiden et al., 2020; Bostwick et al., 2014;
Feinstein et al., 2019). Informed by minority stress theory and intersectionality theory, the
present study considers the interactive effects of sexual identity and race/ethnicity on alcohol,
marijuana, and illicit drug use behaviors in a nationally representative sample of high school
youth.

Theoretical Framework

Minority stress theory describes the impact of increased stressors on sexual minorities

due to stigma and discrimination, and it has often been used to explain health disparities in the

LGBQ population (Meyer, 2003). Since its conception, minority stress theory has been widely

! The acronym LGBQ is used throughout this paper to refer to sexual minority youth who identify as Lesbian, Gay,
Bisexual and Queer or Questioning. Transgender students are excluded from the study population because the data
source used for this study did not collect data on gender identity. The acronym LGBTQ may be used throughout this
paper in reference to other studies that did include transgender individuals in their samples, or LGBTQ+ may be
used to refer to the queer community at large, in order to be inclusive of all queer identities.



applied to studies of LGBQ health and used to investigate and understand the causes of disparate

health outcomes, from mental health to physical health, in minority populations (Baiden et al.,

2020; Bostwick et al., 2014; Goldbach et al., 2015). While Meyer’s theory was first developed

with a focus on sexual minority individuals, it has also been applied to study health outcomes
among racial and ethnic minority groups (Baiden et al., 2020; Bostwick et al., 2014; Cyrus,

2017). Figure 1 describes the theoretical framework for this study, an adaptation of minority

stress theory that incorporates ideas from intersectionality theory in order to consider the various

social identities that impact health outcomes for youth. The various social identities taken into

account in this study are listed in the first box of Figure 1.

Figure 1.

Minority Stress Through an Intersectional Lens: A Theoretical Framework (adapted from: Meyer, 2003;
Bowleg, 2012; Crenshaw, 1991).
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Meyer’s theory considers how the circumstances in a person’s environment contribute
both to general stressors, and to minority stressors based on sexual orientation, gender and
race/ethnicity. Minority stress based on LGBQ identities can take the form of social factors, such
as experiences of prejudice and discrimination including homophobia, and psychological factors,
such as expectations of rejection, concealment, and internalized homophobia. These social and
psychological stressors interact with the experience of minority identity to contribute to the
coping strategies and social support networks of minority individuals, and all of these constructs
work together to produce mental health outcomes (Meyer, 2003).

The framework presented in Figure 1 describes the specific psychosocial factors that may
take the shape of minority stressors for young people, including bullying, victimization, violence,
and depressive symptoms. As displayed in the figure, individual identities influence the
psychosocial factors that may in turn impact the coping and social support in an individual’s life,
which in turn impact health outcomes. However, identities are also directly related to the coping
and social support youth engage with, as well as their health outcomes.

Minority stress theory has been applied in studies which investigate how experiences of
prejudice, violence and discrimination interact with psychological factors and coping strategies
to contribute to health outcomes in LGBQ communities. When it comes to youth experiences of
minority stress in particular, a 2002 study found that at-school victimization played a particular
role in health outcomes among sexual minority youth. This study found that, among youth who
had experienced high levels of at-school victimization, LGBQ youth reported higher levels of
substance use, suicidality, and sexual risk behaviors compared to heterosexual youth. Yet, among
youth who reported low levels of at-school victimization, LGBQ youth and heterosexual youth

reported similar levels of substance use, suicidality, and sexual risk behaviors (Bontempo &



D’Augelli, 2002). These findings highlight an important relationship between at-school
victimization and the mental health and substance use outcomes of youth.

The association between substance use and minority stress was further explored through a
model developed to test the constructs of minority stress theory and their relationships with
marijuana use among LGBQ youth. This model revealed a strong relationship between minority
stress, namely violence & victimization, outness, and community connectedness, and
psychological distress, and a marginal relationship between psychological distresses and
marijuana use (Goldbach et al., 2015).

The evidence is clear that experiences of violence and victimization, such as at-school
bullying, and online bullying, play a significant role in mental health and substance use outcomes
of LGBQ youth. However, approaches to studying sexual identity and sexual orientation in the
field of public health have often led to the classification of individuals into two broad categories
of “sexual minority” or “sexual majority” without regard for the heterogeneity of experience and
identity which constitutes the “sexual minority” category (Gattamorta et al., 2019; Mereish et al.,
2017; Mereish et al., 2019; Pollitt et al., 2018; Vu et al., 2019)

A 2018 study revealed that, when stratified by sex and sexual identity, experiences of
violence and victimization varied greatly among sexual minority youth, with bisexual female
students experiencing greater disparities than lesbian or heterosexual female youth, and
associations between sexual minority status and victimization were stronger among male youth
than female youth (Johns et al., 2018). Substance use outcomes also varied depending on the
sexual identity of participants, with lesbian and bisexual female students reporting higher levels
of use of alcohol, cigarette, and marijuana use than heterosexual youth (Johns et al., 2018).

While the overall trend remained, that all sexual minority youth were more likely to engage in



high-risk substance use than heterosexual youth, unique experiences of sex and sexual identity
led to disparate outcomes within the broader category of sexual minority.

A pattern of exacerbated health disparities for bisexual populations has emerged within
the literature (Feinstein and Dyar, 2017). When considering the sources of LGBQ health
disparities, minority stress theory primarily focuses on the experience of discrimination based on
homophobia (as a social, or distal, stressor) and internalized homophobia (as a psychological, or
proximal, stressor). However, bisexual individuals also experience unique forms of
discrimination that stem from biphobia and monosexism. Monosexism is defined as “a social
structure operating through a presumption that everyone is, or should be, monosexual (attracted
to no more than one gender). This system includes institutional and social rewards for
monosexual people, and oppression against bisexual people and others who are attracted to more
than one gender” (Eisner, 2016). This is distinct from biphobia, which is a term used to describe
negative attitudes and discriminatory behaviors against bisexual people (Eisner, 2016).

Bisexual people may experience biphobia and monosexism in addition to homophobia,
and they may experience these kinds of discrimination from both LGBTQ+ and heterosexual
populations (a phenomenon referred to as “double discrimination”). Bisexual-specific minority
stress has thus emerged as a possible explanation for the disparate health outcomes experienced
by bisexual people. A number of studies have found evidence that bisexual-specific minority
stress, biphobia, monosexism, and double discrimination contribute to the health disparities
bisexual individuals face (Feinstein & Dyar, 2017; Friedman et al., 2014; Roberts et al., 2015).

Further, researchers found that greater bisexual-specific minority stress predicted poorer
overall physical health above and beyond the effects of sexual minority stress alone (Katz-Wise

et al., 2017). In addition, a qualitative study which asked bisexual individuals about the factors



they believed contributed to their mental and emotional wellbeing found that monosexism and
biphobia had significant impacts on health in this population (Ross et al., 2010). As a result,
classifying youth into categories of “minority” vs. “majority” for the purposes of quantitatively
examining health disparities is limiting in its ability to describe the nuances in the experiences of
discrimination that impact health outcomes.

This heterogeneity of experience becomes even more pronounced when considering the
wide range of intersecting gender, sexual and racial/ethnic identities that interact to produce
unique lived experiences among adolescents. Researchers of LGBTQ+ health disparities have
thus begun to further expand upon minority stress theory by considering the ways that minority
stress due to lesbian, gay, or bisexual identities intersects with minority stress related to
racial/ethnic identities using intersectionality theory (Baiden et al., 2020; Bostwick et al., 2014;
Feinstein et al., 2019; Swann et al., 2020).

Intersectionality is a term that was coined by legal scholar Kimberlé Crenshaw in 1991.
While intersectionality is rooted in Black Feminist Theory, it has since been applied to public
health to consider the ways that social identities do not exist independently, but instead work
together to contribute to a person’s health (Bowleg, 2012; Crenshaw, 1991). A core tenant of
intersectionality is the idea that social categories, such as race, gender and sexual orientation, are
multiple, interdependent, and mutually constitutive (Bowleg, 2012). Intersectionality challenges
an idea that public health frequently employs, which attempts to address health disparities by
studying a single analytical category (such a gender, race or sexual orientation alone). Another
core tenant that Bowleg identifies is the social-structural context of health, which acknowledges
how multiple social identities at the individual level (such as individual experiences of

discrimination) intersect with multiple macro-level social inequities (such as racist, homophobic,



sexist and monosexist systems of power and oppression) (Bowleg, 2012). This framework
requires that research take into account multiple levels of influence, across which multiple-
interlocking identities operate, when investigating the impacts of social identities on health.

Public health has been called upon to take an intersectionality-informed approach to
quantitative data analysis in order for findings to better reflect the complexities of the social
determinants of health (Bowleg, 2012). Indeed, recent studies that have incorporated an
intersectional framework in their analyses have found a great deal of heterogeneity among sexual
minority youth with differing racial/ethnic identities for mental health outcomes including
substance use, depression, and suicidal ideation and attempts (Baiden et al., 2020; Bostwick et
al., 2014; Feinstein et al., 2019; Swann et al., 2020).

While minority stress theory establishes specific, testable constructs that describe the
ways minority status (and particularly, sexual minority status) impacts health outcomes,
intersectionality offers a broader, overarching framework that asks researchers to consider the
multitude of identities that impact a person’s lived experience, and therefore, their health. As a
result, this study is grounded in a theoretical framework which applies both of these theories
simultaneously, in order to acknowledge the multitude of identities LGBQ youth hold, and
quantitatively investigates how those identities (namely, race & ethnicity, sexual identity, and
sex) interact to produce variable health outcomes across different social identities. As displayed
in Figure 1, the present study applies an intersectional lens to minority stress theory by 1)
considering multiple, interlocking social identity categories simultaneously, and 2) recognizing
that systems of oppression, (including racism, sexism, heterosexism, and monosexism) on the

macro-level have a direct impact on individual experiences at the micro-level.



There exists a significant gap in the quantitative research literature which considers the
ways that multiple experiences of identity that go beyond dichotomous “minority” versus
“majority” categorizations, exist simultaneously and interact to influence health, particularly in
considering substance use outcomes among LGBQ youth. Thus, this study will investigate the
ways that social minority stressors, such as bullying, violence, and victimization, impact
psychological stressors, such as depressive symptoms and suicidality, which interact to produce
health outcomes among LGBQ youth. However, this analysis will not consider homogenous
“sexual minority” or “racial/ethnic minority” groups, but instead will take into account the
multiple and interlocking identities that compound to produce unique experiences based on a
young person’s sexual orientation, sex, race and ethnicity.

Problem Statement

While quantitative public health research has begun to consider the intersectional realities
of social identities in investigations of the social determinants of health, existing studies of youth
substance use outcomes have oversimplified the realities of sexual identities and racial/ethnic
identities. By categorizing youth into two “minority” and “majority” categories based on sexual
identity and race/ethnicity, studies have failed to consider the complexities of multiple and
overlapping systems of oppression, power, and privilege that lead to vastly different experiences
of minority stress within minority groups. The lived experiences of youth differ greatly
depending on the specific sexual identity and racial/ethnic identity they hold, and this combined
experience uniquely informs health and risk behaviors.

A thorough understanding of how social identities impact youth health is necessary so
that future public health research and programs can begin to address the disproportionate health

problems facing diverse communities of LGBQ youth. To date, no nationally representative



study has investigated the interactive effects of race/ethnicity and sexual identity on substance
use, namely alcohol, marijuana and illicit drug use, among high school youth.

This study aims to fill a gap in the literature by framing youth health behaviors as the
product of their complex and interlocking identities and considering within-group differences
among sexual minority and racial/ethnic minority groups. The present study explicitly addresses
the intersections of race/ethnicity and sexual identity using interaction effects to investigate
whether social identities, including sexual identity and race/ethnicity, impact alcohol, marijuana
and illicit drug use outcomes among youth. By utilizing nationally representative data, the results
of this study can be widely applied to the national population of youth, and therefore provide
valuable insight for public health researchers and practitioners to create adaptive programming
and research studies that meet the needs of diverse groups of young people.

Research Question

This research aims to answer the following research question: In what ways are the

intersecting identities of sexual identity and race/ethnicity associated with alcohol use, marijuana

use and illicit drug use in a nationally representative sample of high school students?

The study will address the following research aims:
1. To evaluate the interacting effects of race/ethnicity and sexual identity on the
outcomes of alcohol use, marijuana use, and illicit drug use in high school youth.
2. To consider the associations of depression, bullying, victimization and violence
on the outcomes of current alcohol use, current marijuana use, and lifetime illicit

drug use among youth based on sexual identity and race/ethnicity.
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Significance Statement

This project takes an innovative and intersectional approach to quantitative analysis by
considering the roles of race/ethnicity and sexual identity simultaneously, while taking into
account the impacts of psychosocial factors that may affect alcohol, marijuana and illicit drug
use among youth. Furthermore, this study contributes to the growing body of public health
research which recognizes the importance of identity-related experiences of minority stress on
youth substance use behaviors.

A number of studies in the public health and health behavior literature about adolescent
drug and alcohol use frame such substance use in this population as a “risk behavior,” or a
possible predictor of other negative health outcomes, such as violence, including teen dating
violence and poor mental health (Guttmannova et al., 2017; Mercado-Crespo & Mbah, 2013;
Rostad et al., 2020; Temple & Freeman, 2010). However, evidence is clear that substance use
and mental health disorders co-occur at high rates, and, multiple psychology studies have found
longitudinal evidence that mental health disorders are significant predictors of substance use,
abuse and dependence later in life (Mericle et al., 2012; Pardini et al., 2007; Swendsen et al.,
2010; Wilens et al., 2008). In particular, a systematic review of longitudinal studies found a trend
of positive associations between externalizing disorders and depression in adolescence and
alcohol use and abuse later in life (Ning et al., 2020).

As a result, this study intends to disrupt the notion that substance use among youth is
merely a “risky behavior” that leads to other adverse health outcomes in adolescence and young
adulthood. This framing is problematic when considered in conjunction with health disparities
research which reveals a greater prevalence of health burden of substance use upon certain

groups of young people. As numerous studies have shown, childhood sexual abuse, depression,
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adverse childhood experiences, discrimination and mental health disorders have been
longitudinally associated with substance use in adolescence and adulthood (Benjet et al., 2013;
Brody et al., 2012; Dyar et al., 2019; Forster et al., 2018; Forster et al., 2019; Roberts et al.,
2018; Sartor et al., 2013; Swendsen et al., 2010). Many of these same factors which may lead to
substance use behaviors also have a disproportionate impact on LGBTQ+ youth and youth of
color (Forster et al., 2019; Gattamorta et al., 2019; Goldbach et al., 2014; Huebner et al., 2015;
Johns et al., 2018; Lowry et al., 2017; Mereish et al., 2019; Pollitt et al., 2018; Vu et al., 2019).

Therefore, the present study is intentional about the framing of substance use as a health
behavior that can be treated as an outcome, as it is the product of the interaction of numerous
psychosocial and identity-related factors that work together to produce particular behaviors
among youth. Substance use is a health risk behavior that does not occur in a vacuum — but as the
product of the complex and nuanced lived experiences of youth.

By applying minority stress theory and intersectionality theory to investigate the
relationship between identity, psychosocial factors and substance use in a large, nationally
representative sample, the results of this study will be widely applicable to public health research
and practice across the United States. This research intends to lay groundwork for future public
health interventions and research that address youth substance use through an intersectional,
trauma-informed, harm-reduction lens, and seek to find and address root-causes of health risk
behaviors like substance use in order to reduce their negative implications on the lives of young

people.
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Definition of Key Terms

Biphobia: A term used to describe negative attitudes and discriminatory behaviors against
bisexual people (Eisner, 2016).

Bisexual: A sexual orientation that refers to a person who has the capacity for emotional,
romantic, and/or physical attraction to more than one gender. A bisexual orientation speaks to the
potential for, but not requirement of, involvement with more than one gender. This is different
from being attracted to only men or only women (Future of Sex Education Initiative, 2020).

Lesbian: A sexual orientation that refers to a self-identified woman who is romantically,
emotionally, and/or sexually attracted to other women (Future of Sex Education Initiative, 2020).

LGBTQ+: The LGBTQ+ acronym is used in this paper as an umbrella term which includes
Lesbian, Gay, Bisexual, Transgender, Queer and Questioning youth. The ‘+’ refers to all other
queer identities which may not fall into one of the previously listed identity categories. The
LGBTQ+ acronym is used throughout this paper as an all-encompassing term in lieu of the term
“sexual minority,” as the acronym acknowledges the heterogeneity of “sexual minority”
identities.

LGBQ: Is used in place of “LGBTQ+” when samples in studies include only Lesbian, Gay,
Bisexual and Questioning youth but not transgender youth or youth of other queer identities.
Many quantitative studies have not asked about gender identity, and therefore transgender youth
have not been accounted for in every sample of youth studied.

Gay: A sexual orientation that refers to a person who is romantically, emotionally, and/or
sexually attracted to people of their same gender. Gay often refers to a self-identified man who is
romantically, emotionally, and/or physically attracted to other men (Future of Sex Education
Initiative, 2020)

Heterosexism: Refers to the cultural ideology that reproduces the normative and privileged
status of heterosexuality in most aspects of people’s lives, vilifying and stigmatizing non-
heterosexual (or, LGBTQ+) behaviors, identities, relationships, and communities. Heterosexism
includes institutionalized negative attitudes and beliefs about LGBTQ+ sexualities as inferior,
unnatural, and deviant, thereby reproducing sexual stigma (Rumens, 2016).

Homophobia: A widely used and accepted umbrella term broadly describing the social stigma
associated with same-sex desire or discrimination against people identified as or presumed to be
same-sex desiring (Davis, 2015).

Intersectionality: A term coined by Kimberlé¢ Crenshaw which describes a theoretical
framework for understanding how multiple social identities such as race, gender, sexual
orientation, socio-economic status, and disability intersect at the micro-level of individual
experience in such a way that reflects interlocking systems of privilege and oppression (i.e.,
racism, sexism, heterosexism, classism) at the macro-level (Bowleg, 2012; Crenshaw, 1991).
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Minority Stress: The that stigma, prejudice, and discrimination create a hostile and stressful
social environment that causes mental health problems (Meyer, 2003).

Monosexism: A social structure operating through a presumption that everyone is, or should be,
monosexual (attracted to no more than one gender). This system includes institutional and social
rewards for monosexual people, and oppression against bisexual people and others who are
attracted to more than one gender” (Eisner, 2016).
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CHAPTER 2: REVIEW OF THE LITERATURE

Introduction

The following chapter provides an overview of current research on youth substance use
by sexual identity and race/ethnicity, situated within the theoretical context of minority stress
theory and intersectionality theory. A brief review of the theoretical framework upon which this
study is grounded is provided, followed by an overview of the scope of the problem of youth
substance use in the United States and the prevalence of alcohol, marijuana and illicit drug use
among all youth, as well as disaggregated by race/ethnicity, sexual identity, age and sex.
Furthermore, the psychosocial correlates of youth substance use are explored within the context
of minority stress theory, and current evidence for differences in the associations of these
psychosocial correlates with substance use by race/ethnicity and sexual identity are provided.
Finally, evidence is presented for the relevance of applying minority stress theory at the

intersection of race/ethnicity and sexual identity, and a gap in the literature is identified.

Minority Stress & Intersectionality

The theoretical framework which guides this study, described in detail in the first chapter
(see Figure 1), is adapted from minority stress theory and intersectionality theory (Bowleg, 2012;
Crenshaw, 1991; Meyer, 2003). Minority stress theory has been applied to a growing body of
public health research which indicates that identity-related experiences including prejudice,
discrimination, rejection, concealment, internalized shame and stigma all constitute added stress
caused by minority identity-related experiences, and that this added stress contributes to poor
health among minority groups (Meyer, 2003).

While Meyer’s theory was first developed with a focus on sexual minority individuals, it

has also been applied to study health outcomes among racial and ethnic minority groups (Baiden
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et al., 2020; Bostwick et al., 2014; Cyrus, 2017). In considering the experiences of youth based
on both sexual identity and race and ethnicity, the theoretical grounding of the present study also
incorporates ideas from intersectionality theory. Intersectionality has since been applied to public
health research in an effort to consider the ways that social identities do not exist independently,
but compound to produce unique experiences which contribute to a person’s health (Bowleg,
2012; Crenshaw, 1991). In particular, this theory is used to describe the interlocking systems of
oppression that work together produce disparite health outcomes for individuals with multiple
marginalized identities (Bowleg, 2012; Crenshaw, 1991; Cyrus, 2017).

When it comes to addressing the needs of LGBTQ youth in particular, attendees of The
State of LGBTQ Youth Health and Wellbeing Symposium, held in Chicago, Illinois in 2017,
asserted the particular need for intersectional approaches to addressing LGBTQ youth health
disparities (Johns et al., 2019). The authors called upon public health research and practice to
consider the unique experiences of LGBTQ young people across all of their social identities in

order to successfully address youth health and wellbeing (Johns et al., 2019).

Why Study Youth Substance Use?

Youth substance use is of particular concern to public health researchers because
adolescence is the most common age at which substance use is initiated (Gray & Squeglia,
2018). In addition, substance use disorders in adults occur most commonly among people who
began using alcohol or drugs as a teen or young adult, so considering the factors that may
influence substance use at younger ages is a key component of long-term risk reduction (U.S.
Department of Health and Human Services (HHS), 2016).

Furthermore, substance use also poses significant health problems during adolescence,

contributing to other health issues that negatively impact quality of life or may be life
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threatening, including sleep disturbances, depression, anxiety, and suicidality. In a recent review
of the literature, adolescent tobacco, alcohol and marijuana use were positively associated with
sleep disturbances in the domains of regularity, timing, efficiency and duration for sleep health
(Kwon et al., 2019). In addition, substance use disorders among adolescents and young adults
frequently co-occur with other mental health disorders, including externalizing (such as ADHD
or conduct problems) and internalizing problems (such as depression or anxiety) (Hawke et al.,
2018). Depressive symptoms have also been linked to adolescent substance use, with a
particularly strong association among female youth (Luk et al., 2010; Zapolski et al., 2018).

Most strikingly, substance use has been consistently linked with suicidal behaviors, and
suicidality is a health issue of increasing concern for adolescent populations (Baiden et al., 2020;
Litwiller & Brausch, 2013; Wong et al., 2013). Among adolescents and young adults in the
United States, rates of suicide increased in 2017 to their highest point since 2000, with particular
increases in male populations and those aged 15-19 years (Miron et al., 2019). In 2017, suicide
was the second leading cause of death among adolescents aged 15-19 (Heron, 2019).

The relationship between suicidality and substance use among adolescents is well-
established. Substance use has been directly linked to suicidal behaviors (including suicidal
ideation, planning, self-injury and attempts) among U.S. high school students, and particularly
strong associations have been indicated for illicit substance use, with heroin use having the
strongest association, followed by methamphetamines, followed by cocaine, ecstasy,
hallucinogens and inhalants (Litwiller & Brausch, 2013; Wong et al., 2013). Marijuana, alcohol
and tobacco were also significantly associated with suicidal behaviors, and all substances studied
remained significantly associated with suicidal behaviors in analyses which controlled for

potential confounders, except for alcohol use (Wong et al., 2013). In addition, the number of
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substances youth had used had a dose-response relationship to suicidal behaviors, with increased
substance use associated with more severe suicidal behaviors (Wong et al., 2013).
Youth Substance Use Prevalence

On a national level, declining rates of alcohol, marijuana and other drug use have been
observed over the last 10-20 years. According to the National Surveys on Drug Use and Health,
from 2002 to 2014, the 12-month prevalence of any substance use (alcohol, tobacco, marijuana,
and any non-marijuana illicit drug use) decreased by over 27% among youth aged 12-17.
However, during the same period, the prevalence of marijuana use only, alcohol use only, and
marijuana use disorders increased, despite most other trends being downward (Han et al., 2017).

These findings are relatively consistent with data from the 2019 and 2020 Monitoring the
Future Surveys, conducted by the National Institute on Drug Abuse (NIDA). Consistent
downward trends in alcohol use were observed up until 2019, for both past-year alcohol use and
binge drinking (National Institute on Drug Abuse, 2019, 2020). In 2020, 55.3% of 12 grade
students had reported past-year alcohol use, (National Institute on Drug Abuse, 2020). The 2020
survey also indicates that rates of marijuana use have been consistent over the past 10 years, with
35.2% of 12 grade students having used marijuana in the past 12 months. In 2019, 11.5% of
12t grade students had used any illegal drug other than marijuana in the past 12 months
(National Institute on Drug Abuse, 2019).

According to the 2019 National Youth Risk Behavior Survey (YRBS), in a nationally
representative sample of high school youth, 3.6% had ever used ecstasy, 3.9% had ever used
cocaine, 2.1% had ever used methamphetamines, 6.4% had ever used inhalants, 7.0% had ever

used hallucinogenic drugs, and 1.8% had ever used heroin (Centers for Disease Control and
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Prevention (CDC), 2019). Overall, 14.8% of high school youth had ever used any one of the

aforementioned illicit drugs (CDC, 2019).

Youth Substance Use Trends by Race/Ethnicity

It is important to consider that national trends in substance use are not necessarily
reflective of the experiences of particular subgroups of adolescents. From 1999-2013, while
marijuana use decreased among all youth, those trends were not consistent among all
racial/ethnic groups during the same time period (Johnson et al., 2015). In more recent years
(2005-2013) marijuana use has increased for Black youth and Asian youth, and from 2007-2013,
marijuana use increased for Hispanic youth. Furthermore, 2013 was the first year that the
prevalence of current marijuana use for Black youth significantly surpassed the prevalence for
white youth (29% vs. 20%) (Johnson et al., 2015).

Similarly, based on data from the Monitoring the Future survey, between 2006 and 2015,
among 10th and 12th grade youth, Black students increased their use of marijuana where white
students did not (Keyes et al., 2017). Among 12th grade youth, marijuana use also increased for
Hispanic and multiracial youth, while it did not increase among white youth. While rates among
white and multiracial youth were higher than Hispanic and Black youth in 2006, this disparity
had diminished by 2015, to the point where white students no longer had higher rates of
marijuana use compared to Hispanic and Black students. This increase trend was also greater for
Black and Hispanic youth in larger class sizes and in urban areas, which suggests that
environmental factors may play a role in increasing rates of marijuana use among students of

color (Keyes et al., 2017). Consistent with the finding that disparities in marijuana use by
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race/ethnicity had diminished by 2015, another study conducted in 2018 found no significant
differences in past-month marijuana use by race and ethnicity (Park et al., 2018).

Trends in alcohol use behaviors have been more consistent over time, often indicating
that white, Native American and students of mixed race/ethnicities tend to engage in more
alcohol use compared with their Black, Hispanic, and Asian peers (Khan et al., 2014; Park et al.,
2018; Terry-McElrath & Patrick, 2020). From 2005 to 2016, significant racial/ethnic differences
in any past 12-month alcohol use, high-risk drinking, and reported desire to reduce or stop
drinking among alcohol users were found among 12th-grade students (Terry-McElrath & Patrick,
2020). The highest rates of alcohol use were reported by white, Native American, and mixed-
race students, but the felt need to reduce/stop alcohol use was highest among Native students and
lowest among white students (Terry-McElrath & Patrick, 2020). Levels of alcohol use and
reported alcohol-related problems have also been found to be more common among white youth
than other racial/ethnic groups (Khan et al., 2014). Further, in a study that controlled for gender
and socioeconomic status, African American and Hispanic youth were less likely than white
students to drink heavily (Park et al., 2018). In addition, longitudinal risk trajectories for alcohol
use from adolescence to young adulthood indicated that lower-risk trajectories were more
common among Black and Hispanic youth than white youth (Park et al., 2018).

Fewer studies have assessed recent trends over time for illicit drug use by race and
ethnicity. Based on the 2019 National Youth Risk Behavior Survey (YRBS), the percentage of
youth who had ever used any illicit drug in their lifetime (including, cocaine, heroin, ecstasy,
methamphetamines, inhalants, or hallucinogens) was 7.7% among Asian youth, 14.6% among
Black or African American youth, 15.5% among Hispanic or Latinx youth, 14.3% among white

youth and 18.3% among youth of multiple race/ethnicities. The only statistically significant
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difference by race/ethnicity was that Asian youth were significantly less likely than white,
Hispanic or Latinx and multiple race youth to have ever used illicit drugs. Since 2009,
frequencies of illicit drug use have declined significantly for Asian youth (from 16.3% in 2009,
p=0.03), Hispanic or Latinx youth (from 25.8% in 2009, p<.01), and white youth (from 19.5% in

2009, p<.01) (CDC, 2019).

Youth Substance Use Trends by Sexual Identity

When considering trends in adolescent substance use over time, downward trends in
alcohol use across all youth may be particularly misleading without considering trends over time
for LGBQ youth (Phillips II et al., 2019). Despite overall declines in alcohol use in the youth
population from 2007 to 2017, disparities between heterosexual youth and LGBQ youth remain
significant. LGBQ youth continued to demonstrate markedly high prevalence of alcohol use
behaviors compared with heterosexual peers across all time points (Phillips II et al., 2019).

Furthermore, from 1999 to 2013, disparities in alcohol and marijuana use between gay or
bisexual male youth compared to heterosexual male youth had stayed the same or declined, but
the same disparities had worsened over the same period for lesbian and bisexual female youth
(Watson et al., 2018). While no significant disparities in binge drinking were present for bisexual
female youth compared with heterosexual female youth in 1999, significant disparities were
present in 2013 (OR=1.86, p<.05). Likewise, lesbian female youth were significantly more likely
than heterosexual female youth to report past month marijuana use in 2013 (OR=5.24, p<.05) but
there were no significant disparities for the same group in 1999. In addition, significant

marijuana use disparities were maintained over time for bisexual female youth compared to
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heterosexual female youth (Watson et al., 2018). The results of this study highlight the need to
consider differences in trends over time within the LGBQ subgroup of youth.

Particularly heightened risk of substance use among bisexual youth and LGBQ female
youth have been observed across a number of studies (Corliss et al., 2010; Feinstein & Dyar,
2017; Johns et al., 2018). Based on pooled data from the 2015 and 2017 YRBS, lesbian and
bisexual female students reported more lifetime alcohol use (Adjusted Prevalence Ratios=1.1,
1.2, respectively), cigarette use (APRs=1.8, 1.8) and marijuana use (APRs=1.5, 1.6) than
heterosexual female students. Among male students, bisexual youth were more likely to have
used cigarettes than heterosexual youth (APR=1.4), but no other significant differences were
present. However, all sexual minority youth reported significantly higher rates of lifetime illicit
drug use (cocaine, heroin, methamphetamines, ecstasy and inhalants) compared to their
heterosexual counterparts (APRs=1.8-8.1) (Johns et al., 2018).

Furthermore, a longitudinal study of high school students revealed that LGBQ youth
were more likely to have used illicit drugs or to have misused prescription drugs compared with
heterosexual youth. However, gender and age played a role — bisexual female youth were at the
highest risk of drug use, and sexual orientation disparities were more pronounced during
adolescence (ages 12-17) compared to young adulthood (ages 18-23) (Corliss et al., 2010).
Disproportionately high rates of substance use among bisexual individuals was also confirmed

by a recent review of the literature (Feinstein & Dyar, 2017).

Substance Use Trends by Age and Sex
Two other demographic factors related to adolescent substance use prevalence are age

and sex. Generally, among high school aged youth, older students are more likely to have
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engaged in substance use than younger students. Based on the 2019 YRBS, significantly less 9™
grade students (19.0%) drank alcohol in the past 30 days compared to 12 grade students
(39.9%) (CDC, 2019). Likewise, 14.6% of 9" grade students used marijuana in the past 30 days,
which was significantly fewer than the 28.3% of 12" grade students who currently used
marijuana. Likewise, less 9™ graders (11.3%) had ever used an illicit drug, compared with 12
graders (17.4%). (CDC, 2019). This age difference was more pronounced for males than
females, with 10.0% of 9" grade male students having ever used an illicit drug, compared with
19.6% of 12 grade male students, while this percentage was 12.5% for female 9" grade students
compared with 14.8% of female 12™ grade students. Yet, among all high school students, no
significant difference in lifetime illicit drug use was evident between male students (14.0%) and
female students (15.1%) (CDC, 2019). In terms of alcohol use, female high school students were
significantly more likely to have consumed alcohol in the past 30 days compared to male
students (31.9% and 26.4%, respectively). Finally, 20.8% of female students had used marijuana
in the past 30 days compared with 22.5% of male students, this difference was not statistically
significant (CDC, 2019).
Minority Stress & Substance Use

Given the extensive evidence of disparities in substance use among youth by
race/ethnicity, sexual identity and sex, many researchers have sought to identify the factors
which may be contributing to these disparities. Minority stress theory, upon which this paper is
grounded, has often been applied to study and describe health disparities among sexual minority
communities in particular, but its applications have expanded to other subgroups, including racial
and ethnic minorities. As minority stress theory describes, circumstances in a person’s

environment contribute to general stressors and to minority stressors based on sexual orientation,
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gender and race/ethnicity. Meyer describes both social factors, which include experiences of
prejudice and discrimination, and psychological factors such as expectations of rejection,
concealment, and internalized homophobia (described hereafter as psychosocial factors). These
factors work together with identity-related experiences to impact the coping strategies and social
support networks of minority youth, and ultimately produce health outcomes (Meyer, 2003).

In considering the association between some of these psychosocial factors and substance
use, in particular, a meta-analysis which analyzed results from 12 unique studies of LGB youth
found that some of the most significant predictors of substance use included victimization, lack
of supportive environments, psychological stress, and internalizing/externalizing problems
(Goldbach et al., 2014). The following sections describe these and other psychosocial correlates
of youth substance use in more depth and consider evidence for their particular relevance to

minority stress-related experiences among youth based on race/ethnicity and sexual identity.

Stress and Substance Use Among Youth

In general, higher overall stress has been associated with higher rates of alcohol, tobacco,
and other drug use among youth (Debnam et al., 2016). Numerous studies have also linked
chronic stress in adolescence, childhood adversity, and adverse childhood experiences (ACEs) to
increased substance use among youth (Benjet et al., 2013; Forster et al., 2018; Forster et al.,
2019; Roberts et al., 2018). In particular, review of 109 relevant articles found that cumulative
stressors —including chronic stress and stressful life events in adolescence, as well as ACEs —
were linked to substance use behaviors in adolescence (Hoffmann & Jones, 2020). Evidence of a
dose-response relationship between cumulative stressors and substance use was also indicated,

such that increased stressors led to increased substance use (Hoffmann & Jones, 2020).
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Among college students, ACE scores were also associated with substance use behaviors,
and a dose-response relationship between ACE score and marijuana use, tobacco use and binge
drinking was observed (Forster et al., 2019). In addition, there was significant variation in ACE
exposure by race/ethnicity, and the effects of ACEs on substance use varied by racial/ethnic
identity. White and Asian/Pacific Islander students were significantly less likely than Black,
Hispanic and multiracial students to report any ACEs. Further, for Black students, as ACEs
increased, they had the highest probability of binge drinking compared to their non-Black peers,
even though non-ACE-exposed Black students had lower rates of binge drinking relative to their
peers (Forster et al., 2019). Additionally, while Hispanic students had similar alcohol use
patterns to white students, with increased ACE scores, their odds of binge drinking increased to
surpass those of white students. A similar pattern was also found for Asian/Pacific Islander
students, who had low prevalence of marijuana and tobacco use overall, but their odds of using
these substances exceeded all other groups as ACE scores increased (Forster et al., 2019).

This is consistent with findings from a 2017 study of adults, which revealed that ACEs
were significantly associated with depression and excessive alcohol use, and that race/ethnicity
moderated the relationship between ACEs and alcohol use. Black adults exposed to ACEs were
2.5-3 times as likely to drink heavily, compared with white ACE-exposed adults who were 1.5-2
times more likely to drink heavily, and Hispanic adults were up to 11 times more likely to drink
heavily, depending on the type and number of ACEs they were exposed to (Lee & Chen, 2017).
These differential impacts of ACEs by race and ethnicity are important to consider in the context
of minority stress, as Black, Hispanic, and multiracial students are more likely to have been
exposed to ACEs, and substance use among students of color appears to be more significantly

impacted by ACE scores than it was for white students.
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ACE scores may also disproportionately impact mental health among lesbian, gay and
bisexual adults. Among LGB adults, ACE scores mediated the relationship between LGB
identity and mental distress, indicating that at least some of the mental health disparities faced by
LGB adults can be explained by ACEs. (Blosnich & Andersen, 2015). Furthermore, among high
school youth, disparities in alcohol, cocaine, methamphetamine, and heroin use by sexual
identity were eliminated completely after controlling for social stressors (Lowry et al., 2017).
These social stressors, including at-school victimization and sexual violence, occurred at two to
three times the rate among lesbian, gay and bisexual youth compared to heterosexual youth
(Lowry et al., 2017). This finding is consistent with minority stress theory, as higher rates of

substance use among sexual minority youth are at least partially explained by social stressors.

Bullying & Peer Victimization

Among all youth, bullying and peer victimization have been linked to substance use. In a
national sample of 10" grade students, victimization was associated with drinking alcohol, being
drunk, smoking cigarettes, and past 30-day marijuana use (Luk et al., 2010). In addition, a
longitudinal study of 6""-12" grade adolescents followed over 3 years found a significant indirect
effect of peer victimization on substance use through depressive symptoms for female youth, but
the same effect was not significant for male youth (Zapolski et al., 2018). Furthermore, bullying
victimization was associated with adolescent prescription drug misuse based on 2017 YRBS
data, such that those who experienced both school bullying and cyberbullying victimization were
1.66 times more likely to misuse prescription drugs (Baiden & Tadeo, 2019). Other correlates of
prescription drug misuse included being LGB, feeling sad or hopeless, binge drinking, cannabis

use, and illicit drug use (Baiden & Tadeo, 2019).
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Youth who were involved in bullying, either as bullies or as victims of bullying, were
also more likely to use alcohol and marijuana, and students who were victims of bullying had the
highest levels of alcohol use (Radliff et al., 2012). In a large quantitative study of Canadian
youth, bullying emerged as a unique risk factor for substance youth, as it was a more significant
predictor than other factors (Lambe & Craig, 2017). Bullying victimization was also indirectly
associated with cannabis use through the mediation pathway of negative affect. This study also
revealed that neighborhood factors, such as neighborhood socioeconomic status, were associated
with substance use vulnerability above and beyond individual risk factors, indicating that other
aspects of youths’ environments may be contributing to this behavior (Lambe & Craig, 2017).

The impacts of bullying and victimization on substance use also vary by race and
ethnicity. In considering the role of victimization on adolescent marijuana and alcohol use,
physical victimization had a direct, positive effect for Hispanics and African American youth. In
addition, verbal bullying and witnessing violence were indirectly associated with alcohol and
marijuana use (Steele, 2016). Additionally, a study of African American youth on Chicago’s
southside found that negative peer norms and bullying were independently associated with
substance use. Although peer victimization was not directly associated with substance use, an
indirect pathway between peer victimization and substance use emerged, by way of internalizing
problems (such as depression, anxiety and low self-esteem) (Hong et al., 2018).

Bullying, victimization and substance use also all disproportionately affect LGBQ youth.
Based on pooled YRBS data from 2015 and 2017, bisexual female students and gay, bisexual
and unsure male students were all at heightened risk of victimization (such as feeling unsafe or
having been threatened on school property) compared to heterosexual students (Johns et al.,

2018). In addition, bisexual male and female students and gay male students were more likely to
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have been bullied electronically or on school property compared to heterosexual male and female
students. Lesbian and bisexual female students also reported more alcohol, cigarette and
marijuana use than heterosexual female students and all sexual minority youth report higher rates
of illicit drug use compared to their heterosexual peers (Johns et al., 2018).

Moreover, victimization is a significant predictor of substance use among LGBQ youth
(Birkett et al., 2015; Huebner et al., 2015; Johns et al., 2018; Li et al., 2018; Mereish et al., 2019;
Swann et al., 2019). Among young sexual minority men, higher victimization was significantly
associated with higher alcohol use frequency, increased marijuana use, and increased drug use
(Swann et al., 2019). Psychological distress was also associated with prior experiences of
victimization among LGBQ youth, with greater victimization leading to greater distress, based
on time-lagged analyses and mediation analysis (Birkett et al., 2015). In addition, a study of
sexual orientation disparities among Black American youth found that cyber-based and bias-
based victimization significantly mediated the relationship between sexual orientation and
depression and suicidality, and bias-based victimization alone significantly mediated the
relationship between sexual orientation and recent substance use (Mereish et al., 2019).

Further, bullying specific to LGBTQ-identities has also been associated with increased
substance use (Huebner et al., 2015; Pollitt et al., 2018). LGBT adolescents who reported more
anti-gay victimization at school exhibited more severe substance abuse, and this finding was also
true for victimization perceived to occur for other reasons, such as ethnicity or weight (Huebner
et al., 2015). In addition, homophobic bullying has been found to mediate the relationship
between sexual identity and alcohol use (both frequency of use and heavy episodic drinking).

These effects varied by sexual identity, sex, and race — homophobic bullying mediated the
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relationship with drinking frequency for all sexual minority groups of Latina females, gay and

unsure Black males, gay and bisexual Latino males, and gay white males (Pollitt et al., 2018).

Discrimination

Examining the role of discrimination in predicting substance use behaviors among youth
is particularly important to the study of minority stress. In considering the role of perceived
racial/ethnic discrimination on substance use, one study found that those experiencing
discrimination were more likely to smoke cigarettes, engage in risky alcohol use, and use
marijuana, and Black and Hispanic young adults faced higher rates of discrimination than their
peers (Rose et al., 2019). Furthermore, a longitudinal study of rural African American youth
found evidence that perceived racial discrimination significantly predicted substance use, and
that discrimination preceded substance use rather than vice versa (Brody et al., 2012). This offers
important causal evidence in support of the application of minority stress theory in explaining
substance use disparities, at least among African American males.

In another longitudinal study, experiencing minority stress more than usual predicted
increased alcohol problems among those who already drank alcohol, and one minority stressor,
microaggressions, was associated with increased marijuana use problems among those who used
marijuana. However, these stressors were not prospectively associated with substance use
problems after six months, which suggests these minority stressors may have a more direct
impact on these behaviors among those youth who already use substances (Dyar et al., 2019).

Researchers have also considered the overlapping impacts of sexual orientation-based
and race-based discrimination on substance use and mental health outcomes. Compared to

women experiencing no discrimination, women experiencing both forms of discrimination had
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higher depressive symptoms, alcohol use, tobacco use, and marijuana use (Vu et al., 2019).
Among men, compared to those who were white and heterosexual, white sexual minorities had
higher depressive symptoms and higher odds of using marijuana, but no significantly higher risks
were observed for black heterosexual or sexual minority men (Vu et al., 2019). Likewise, a study
of assigned-female-at-birth youth found that enacted stigma based on both race/ethnicity and
sexual and gender minority status were significantly associated with negative mental health
outcomes and alcohol-related problems within the same model, indicating that both may
uniquely contribute to these health concerns (Swann et al., 2020). In this model, marijuana use
problems were best explained by race-based discrimination alone. In addition, this study did not
find significant interactive effects between these two forms of discrimination, which indicated
that while experiencing both forms of discrimination did lead to poorer health, there was not a

multiplicative effect between the two (Swann et al., 2020).

Sexual Violence & Dating Violence

Sexual violence and dating violence are two psychosocial correlates of youth substance
use that disproportionately impact LGBQ youth. Based on YRBS data, lesbian and bisexual
female youth (APRs=1.7, 2.8) and gay, bisexual and unsure male youth (APRs=6.6, 3.3, 4.7)
were all more likely to have experienced forced sexual intercourse compared to heterosexual
youth. In addition, bisexual and unsure female youth were more likely to have experienced
dating violence compared to heterosexual female students (APRs=1.5-1.9) and gay, bisexual and
unsure male youth were all more likely to have experienced dating violence compared to

heterosexual male students (APRs=2.5-3.3) (Johns et al., 2018).
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Additionally, youth who had experienced teen dating violence victimization were more
likely to report using most types of substances, and differences were more pronounced among
female students compared with male students (Rostad et al., 2020). These results are consistent
with those of a 2010 study, which revealed that youth who experienced dating violence were
more likely to drink alcohol, binge drink, use inhalants, and use marijuana, ecstasy, Vicodin, or
Xanax. The effects of teen dating violence on alcohol and cigarette use remained significant in a
model which controlled for all other substance use (Temple & Freeman, 2010).

Furthermore, a study of prescription drug misuse found heightened risk among male
students who had experienced forced sexual intercourse, as well as those who were gay (Li et al.,
2018). In addition, a study of female twins found that childhood sexual abuse was significantly
associated with increased rates of alcohol and cigarette use in adolescence, and with increased
rates of cannabis use in adolescence and young adulthood. Particularly high risk was found for
early-onset alcohol use (Sartor et al., 2013). Taken together, these findings indicate that sexual

violence and dating violence are important predictors of substance use in adolescence.

Mental Health Problems

Numerous studies have indicated that mental health problems, including psychological
distress, anxiety, and depression, are significantly associated with substance use in adolescence
and that substance use problems tend to co-occur with mental health problems. One such study
found that the prevalence of co-occurring substance use and mental health disorders varied
significantly by race/ethnicity, with the highest rate among white adolescents, followed by Black
and Latinx adolescents, and the lowest rates among Asian adolescents. In this study, the majority

of those with co-occurring disorders reported that symptoms of mental health disorders had
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occurred before symptoms of substance use disorders, suggesting that mental health problems
likely appear before substance use disorders (Mericle et al., 2012). Among adolescents and
young adults seeking services for substance use disorders, substance use often co-occurred with
internalizing problems (such as depression and anxiety) and externalizing problems (such as
ADHD or conduct problems). Female youth were more likely to display co-occurring mental
health and substance use problems, although this co-occurrence was prevalent for all youth
(Hawke et al., 2018).

Furthermore, a study of high school adolescents focused on suicidality noted that
cigarette smoking and illicit drug use were significantly associated with suicidal ideation and
suicide attempts, even when controlling for other substance use, depression, sexual identity,
race/ethnicity and other covariates (Baiden et al., 2020). Bullying victimization also remained a
significant predictor of suicidality in a multivariable model, with those who had been victimized
having two to three times higher odds of suicidality (Baiden et al., 2020). Along these lines,
research has also found a consistent pattern that the relationship between peer victimization and
substance use may be explained through a pathway of depressive symptoms, but this pattern has
only been observed among female youth (Li et al., 2018; Luk et al., 2010; Zapolski et al., 2018).
Longitudinal data from middle and high school youth revealed an indirect effect of peer
victimization on substance use through the pathway of depressive symptoms, though this effect
was only significant for female youth (Zapolski et al., 2018). In addition, depression mediated
the relationship between victimization and substance use among female youth, while among
male youth, depression was associated with victimization but not with substance use (Luk et al.,
2010). Prescription drug misuse has also been associated with depressive symptoms and

victimization among female youth in particular (Li et al., 2018).
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In considering these patterns among LGBQ youth, another study found a significant
association between sexual orientation and substance use among female youth, after adjusting for
psychosocial factors (primarily mental health problems), and the magnitude of association
between sexual orientation and substance use score decreased by greater than 10% for lesbian
and bisexual female youth. While sexual orientation remained significant in the model, these

findings suggest that mental health factors confound the relationship (Schauer et al., 2013).

Unique Impacts of Minority Stress on Adolescents

The evidence is clear that the psychosocial factors of minority stress theory may explain
higher rates of substance use among particular groups of adolescents. However, research also
indicates that these minority stressors have a more profound impact on adolescents compared to
young adults. In a longitudinal cohort study, higher rates of illicit drug use were observed among
sexual minority youth compared to heterosexual youth, and these disparities were greater during
adolescence (ages 12-17) compared with young adulthood (ages 18-23) (Corliss et al., 2010).
Indeed, the effects of victimization on substance use also decrease with age, such that, in one
study, for every year of life, the effects of victimization on alcohol use decreased by 0.14, and
this pattern was similar for marijuana use and drug use (Swann et al., 2019). The reduction in
victimization that young sexual minority men experienced as they got older was also associated
with a reduction in negative mental health and substance use outcomes. Therefore, effects of
victimization on substance may be most pronounced when adolescents are younger (Swann et
al., 2019). A 2015 study of LGBTQ young people similarly found that both psychological
distress and victimization decreased from adolescence to early adulthood, and the effects of

victimization on psychological distress was more pronounced in adolescence than in young
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adulthood (Birkett et al., 2015). This evidence reveals that special attention must be paid to the

impact of minority stressors on mental health and substance use outcomes among adolescents.

Impacts of Minority Stress on Substance Use Disparities by Sexual Identity

While minority stress theory has proven useful in assessing the impacts of discrimination
on sexual minority health, lesbian, gay, and bisexual individuals all experience minority stress
differently, which may lead to uniquely disparate health outcomes among each of these groups.
Evidence of exacerbated disparities in mental health and substance use among bisexual
individuals compared to other sexual minority groups makes clear that researchers must consider
the distinct identities of LGBQ subgroups separately.

Significant variability in health risk behaviors has been observed within the LGBTQ
community, with bisexual individuals at particularly high risk for all forms of substance use
(Smalley et al., 2016). One study of undergraduate women found that, compared to heterosexual
and lesbian women, bisexual women had greater odds of using alcohol, tobacco, and marijuana
and certain illicit drugs, in addition to the higher rates of illicit drug use among lesbian and
bisexual women experienced compared to heterosexual women. (Kerr et al., 2015).

Similarly, another study of college students revealed that the relationship between
substance use and sexual identity was strongest for bisexual women. In this case, the relationship
between bisexual identity and substance use was mediated by psychosocial factors (including
depressive symptoms, perceived stress, life satisfaction and sensation seeking), while this
mediation was not significant for lesbian women (Schauer et al., 2013). This study provides
evidence that added stress from these psychosocial factors may uniquely impact substance use

among bisexual women (Schauer et al., 2013).
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Indeed, a growing body of evidence reveals that bisexual-specific minority stress
constitutes a unique type of stress, consistent with minority stress theory, faced by bisexual
individuals, and this may contribute to poorer health outcomes within this group (Feinstein &
Dyar, 2017; Friedman et al., 2014; Katz-Wise et al., 2017; Roberts et al., 2015). One such study
found that bisexual-specific minority stress was associated with poor physical health of adults
with bisexual orientation above and beyond the effects of sexual minority stress (Katz-Wise et
al., 2017). These findings indicate that minority stress theory can be extended to examine the
impact of bisexual-specific minority stress on the health of bisexual individuals.

Bisexual individuals face disproportionate rates of stereotyping and stigma, such as
biphobia, bi-negativity and double discrimination, which may lead to dramatic disparities in
depression, anxiety, stress, and other health outcomes (Friedman et al., 2014). Even after
controlling for race/ethnicity and gender, bisexual men and women faced significantly higher
rates of negative attitudes from heterosexual and gay/lesbian individuals relative to bisexual
individuals, which indicates that bisexual individuals face discrimination from both heterosexual
and gay and lesbian communities (Friedman et al., 2014). Furthermore, a review of the literature
concluded that evidence of increased risk for substance use among bisexual individuals was
strong, and suggested that these disparate outcomes were related to the unique forms of stigma
and discrimination faced by this group (Feinstein & Dyar, 2017).

This evidence makes clear that all sub-groups of sexual minority individuals do not face
minority stressors equally, and within-group differences must be taken into account. Though no
studies have been identified which explored the impacts of bisexual-specific minority stress on
youth substance use, those studies that have considered within-group differences in substance

use among sexual minority youth have found consistent evidence that bisexual youth, and



35

bisexual female youth in particular, are at higher risk of alcohol, marijuana and illicit drug use

(Corliss et al., 2010; Johns et al., 2018; Watson et al., 2018).

Impacts of Minority Stress on Substance Use Disparities by Race & Ethnicity

The effects of minority stress on substance use among racial and ethnic minorities appear
to be more nuanced and less consistent across the literature than they are for sexual identity.
Given significant changes in substance use trends among youth by race/ethnicity over the past
10-20 years, it is possible that one reason for inconsistent findings is that patterns of substance
use by race/ethnicity have been changing (Johnson et al., 2015; Keyes et al., 2017). Thus,
findings by race and ethnicity may vary significantly depending on the timing of data collection.

Recent evidence suggests that marijuana use among youth does not differ significantly by
race and ethnicity (Keyes et al., 2017; Park et al., 2018). In addition, studies have shown that
Black and Hispanic youth tend to be at lower risk for alcohol use than white youth (Khan et al.,
2014; Park et al., 2018; Terry-McElrath & Patrick, 2020). Few significant differences in illicit
drug use by race/ethnicity were evident from results of the 2019 Youth Risk Behavior Survey,
except that Asian youth were less likely to engage in illicit drug use than white, Hispanic/Latinx
or multiracial youth (CDC, 2019).

Still, evidence that minority stressors impact substance use among Black and Hispanic
youth has been found in a number of studies, and thus the lack of significant differences in
overall rates of substance use by race and ethnicity may mask the impacts of minority stressors
on some young people. One study found that discrimination was associated with increased
cigarette, alcohol, and marijuana use among Black and Hispanic youth (Rose et al., 2019).
Another study of Black youth in Chicago found that bullying was associated with substance use,

and that peer victimization may have an indirect association with substance use via internalizing
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problems (indicators of depression, anxiety and low self-esteem), which is consistent with
minority stress theory (Hong et al., 2018). Physical victimization also had a direct, positive effect
on marijuana and alcohol use for Black and Hispanic youth in another study (Steele, 2016)

One longitudinal study did find causal evidence of a pathway from discrimination to
substance use among African American youth, though this finding was only significant among
male youth (Brody et al., 2012). Furthermore, evidence that adverse childhood experiences may
have stronger associations with substance use among racial and ethnic minority groups provides
further support for the relevance of minority stress theory to these groups (Forster 2019). While
results of recent studies on differences in youth substance use by race/ethnicity do not reveal
consistent disparities, further research is warranted to understand the impacts of psychosocial
factors such as bullying, victimization, violence and mental health problems on the substance use

behaviors of racial and ethnic minority youth.

Minority Stress at the Intersections of Racial/Ethnic and Sexual Identities

Public health has been called upon to take an intersectional approach to quantitative
research on the social determinants of health, and researchers have begun to consider the effects
of multiple marginalized identities on health in general, and adolescent health in particular
(Bowleg, 2012; Cyrus, 2017; Johns et al., 2019). Cyrus applied the minority stress model to
LGBTQ people of color, and suggests that researchers consider multiple environmental factors,
such as socioeconomic status, and an individual’s minority status, which interacts with external
(discrimination/prejudice) and internal (self-doubt/rumination) stressors to shape experiences of
multiple-minority groups (Cyrus, 2017).

Still, results of quantitative studies considering multiple marginalized identities are

mixed. One study found results consistent with the "intersectionality paradox" — which suggests
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that the interaction of different identities does not always compound to produce poorer or better
health outcomes, as intersecting high and low status identities may interact in complex ways (Vu
et al., 2019). However, another study found that while sexual orientation-based discrimination
and race/ethnicity-based discrimination both independently predicted mental health and alcohol
use outcomes among female sexual minority youth, interactive effects between the two forms of
discrimination were non-significant, which suggests there may be an additive, rather than
multiplicative impact of multiple forms of discrimination (Swann et al., 2020).

Furthermore, among studies of youth substance use that have considered the impacts of
both racial/ethnic identity and sexual identity, the majority have inconsistently grouped youth
into dichotomous “minority” or “majority” groups, making it difficult to compare findings across
studies, and limiting the ability to draw conclusions about differences within subgroups of
“minority” groups. For instance, one analysis of YRBS data from 2015 found that sexual
minority youth were at higher risk of substance use than heterosexual youth, and those who were
also racial/ethnic minorities were even more likely to use substances (Gattamorta et al., 2019).
Specifically, white and Hispanic sexual minority youth were at increased risk of alcohol and
other drug use, Hispanic sexual minority youth were at increased risk of marijuana use, and
Black sexual minority youth were at the highest risk of other drug use compared to white
heterosexual youth (Gattamorta et al., 2019). However, in another study, researchers did not find
significant differences between all sexual minority people of color and all white sexual
minorities, but, when stratified by sex, sexual minority women of color had higher odds of
substance use problems than white sexual minority women (AOR=2.41), while sexual minority
men of color had lower odds of substance use problems than white sexual minority men

(Mereish & Bradford, 2014).
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A small number of studies have considered substance use or mental health outcomes by
sexual identity and race/ethnicity without grouping youth into dichotomized “minority” and
“majority” groups. For instance, when racial/ethnic disparities in substance use were studied in a
sample of bisexual youth, differences by race/ethnicity varied depending on the substance. Black
bisexual female youth were less likely to report cigarette use, binge drinking, and other illicit
drug use than White bisexual female youth, but Black bisexual youth were more likely to report
marijuana use than White bisexual youth (Feinstein et al., 2019). However, this study was
limited to only bisexual youth and could not draw comparisons across other identities.

Another study found that all sexual minority youth had higher rates of drug use than
heterosexual youth, with more pronounced differences among bisexual students, and found that,
overall, racial minority students reported lower prevalence of drug use behaviors than white
students (Newcomb et al., 2014). However, these differences in the prevalence of some drug use
behaviors between white and Black students were less pronounced among bisexual and unsure
students (Newcomb et al., 2014). These results suggest that racial/ethnic disparities in substance
use may vary by sexual identity. Importantly, the data used for this study were collected from
2005-2007, and were only representative of one U.S. state, Massachusetts. Patterns of youth
substance use by sexual identity and race/ethnicity may have since changed significantly since
then and may also differ with more representative data.

One study of high school youth found that non-white sexual minority adolescents,
overall, were less likely to report suicidal ideation than their heterosexual peers (Baiden et al.,
2020). However, this study also applied interaction terms for sexual identity and race/ethnicity,
which revealed that Hispanic lesbian or gay youth, Black bisexual youth, and American

Indian/Native Hawaiian/Pacific Islander bisexual youth had disproportionately high odds of
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making a suicide attempt. This revealed important nuances in suicidality based on intersecting
racial/ethnic and sexual identities, which can better inform suicide prevention efforts than if only

dichotomized measures of these identities had been considered (Baiden et al., 2020).

Summary of the Current Problem

A 2017 review of the literature on health disparities among sexual minority youth of
color found that few reports intentionally considered intersecting identities, and noted that
minority stress and coping were key areas upon which future research should focus (Toomey et
al., 2017). The present review of the literature is consistent with these findings, in that the results
of existing studies on youth substance use that consider both race/ethnicity and sexual identity
are mixed and require further study.

When it comes to substance use among youth, research into disparities by both
race/ethnicity and sexual identity simultaneously is both limited and inconsistent. There is a gap
in the literature which considers the effects of both race/ethnicity and sexual identity, while
investigating the nuances present within the categories of “racial/ethnic minority” and “sexual
minority,” by looking at more than dichotomized minority/majority groups. The present study
seeks to fill this gap by considering the interactive effects of racial/ethnic identities (white,
Black, Hispanic/Latinx, and other) and sexual identities (heterosexual, gay/lesbian, bisexual and

unsure) on substance use in a large, nationally representative sample of high school youth.
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CHAPTER 3: METHODS
Introduction

Study Purpose

The purpose of this study was to investigate the substance use outcomes experienced by
high school youth depending on their unique combination of racial, ethnic identities and sexual
identities. This study aimed to fill a gap in the literature by explicitly addressing the intersections
of race/ethnicity and sexual identity using interaction effects, to understand the way these
experiences of identity uniquely impact substance use outcomes. In addition, this study
considered the effects of known psychosocial correlates of youth substance use, including
depression, violence and victimization, on the relationship between sexual identity, race/ethnicity
and alcohol, marijuana and illicit drug use. The study was a secondary analysis of publicly
available data from the Centers for Disease Control and Prevention collected from 2015-2019.
By utilizing a large nationally representative sample of youth, the results of this study can be
widely applied to the national population of high school adolescents, and therefore provide
valuable insight for public health researchers and practitioners to create adaptive programming
and research studies that meet the needs of diverse groups of young people. This study was
theoretically grounded in minority stress theory and intersectionality theory, as described in-
depth in Chapter 1 (see Figure 1).

This research sought to answer the following research question: In what ways is the
intersection of sexual identity and race/ethnicity associated with alcohol use, marijuana use and

illicit drug use in a nationally representative sample of high school students?
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Research Aims
The study was designed to address the following two research aims:
1. To evaluate the interacting effects of race/ethnicity and sexual identity on the
outcomes of alcohol use, marijuana use, and illicit drug use in high school youth.
2. To consider the associations of depression, bullying, victimization and violence
on the outcomes of current alcohol use, current marijuana use, and lifetime illicit

drug use among youth based on sexual identity and race/ethnicity.

Human Subjects Approval

This thesis project was a secondary analysis of a large, nationally representative, and
publicly available dataset. Data for this study were combined from three administrations of the
National Youth Risk Behavior Survey (YRBS), collected in 2015, 2017 and 2019, and conducted
by the Centers for Disease Control and Prevention (CDC). Data were collected anonymously
from high school students across the United States. Participants were provided with a cover page
informing them that no identifying information would be attached to their responses. All
responses were filled out in a multiple-choice format on a computer-scannable answer sheet, they
were informed that participation was voluntary, and that they could stop filling out the survey at
any time. In addition, because participants were under the age of 18, local parental permissions
procedures were followed in each jurisdiction in which the survey was administered.

The YRBS study protocols were approved by the CDC’s Institutional Review Board
(IRB) and the data are publicly available. YRBS data are anonymous, as no identifying
information about youth respondents was collected, and the publicly available dataset was fully

de-identified. Therefore, Emory University’s Institutional Review Board deemed this project
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“non-human subjects research” based upon the Non-Human Subjects Research Determination
form made available by the Emory University IRB [see Appendix A]. Thus, no additional IRB
approval was required for this study.
Population and Sample

Youth Risk Behavior Survey

The Youth Risk Behavior Survey (YRBS) was established by the Centers for Disease
Control and Prevention (CDC) in 1991 and has been conducted biennially since then (Centers for
Disease Control and Prevention, 2013). The surveillance system was designed to monitor six
categories of priority health-risk behaviors among youth. Priority health-risk behaviors are those
that are associated with the leading causes of morbidity and mortality in the population. The six
health behavior areas surveyed by YRBS include: (1) behaviors that contribute to unintentional
injuries and violence; (2) sexual behaviors that contribute to HIV and other sexual transmitted
infections, and unintended pregnancy; (3) tobacco use; (4) alcohol and other drug use; (5)

unhealthy dietary behaviors; (6) physical inactivity (CDC, 2013).

Youth Risk Behavior Survey Sampling Methodology

Every two years, the national YRBS obtains a nationally representative sample of U.S.
high school students using a three-stage, cluster sample design. The target population for the
national YRBS is made up of all public and private schools serving students in grades 9-12 in
the 50 states and the District of Columbia, excluding U.S. territories. (CDC, 2013). Estimates
produced from the national YRBS sample have been designed for accuracy within 5% at a 95%

confidence level. This holds true for overall estimates and for those broken down by sex, grade,
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race/ethnicity, grade by sex, and race/ethnicity by sex subgroups. For grade by race/ethnicity, the
standard for accuracy is +5% at a 90% confidence level.

The sampling frame at the first stage of sampling for each national survey includes
primary sampling units (PSUs) which consist of large sized counties or groups of smaller,
adjacent counties. PSUs that are large enough to be selected with certainty are then divided into
smaller sub-PSUs. Next, schools are sorted by size and assigned in rotation to newly created sub-
PSU units. PSUs are then selected from 16 strata which have been categorized based on the
metropolitan statistical area (MSA) status and the percentages of Black and Hispanic students
within the PSU (CDC, 2013). PSUs are then selected, at a probability proportionate to size.

The second stage of sampling involves selection of schools from PSUs. Schools are
sorted to account for the grades they serve, such that schools serving less grades than 9-12 are
combined with other schools to create a “cluster school” that is treated as a school serving grades
9-12. Schools are divided into large or small school categories based on enrollment, and one
quarter of schools selected are chosen, with probability proportional to size, from small schools,
and three quarters are chosen with probability proportional to size, from large schools. In the
process of selecting schools and classes, CDC uses strategies to over-sample Black and Hispanic
students so that an accurately representative sample of students can be achieved (CDC, 2013).

The third and final stage of sampling requires the random selection of one to two entire
classes in each chosen school in each grade, 9-12. Classes are selected from a list of required
classes for all students, either one specific class all students take, or one class period of the day,
and all students in selected classes are eligible to participate. Sampled schools, classes, and

students who refuse to participate in the survey are not replaced. Sampling without replacement
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is intended to maintain the integrity of the sample design and it also helps avoid any introduction
of unmeasurable bias (CDC, 2013).

After data collection, a sampling weight based on sex, race/ethnicity, and grade is applied
to the data to adjust for nonresponse as well as to adjust for oversampling of Black and Hispanic
students. Statisticians use an iterative process to trim and distribute weights exceeding a criterion
value among untrimmed weights in order to avoid inflated sampling variances. The final overall
weights are then scaled, such that the weighted count of students equals the total sample size and
the weighted proportions of students in each grade match national population projections for the
survey year. Therefore, weighted estimates are representative of all students in grades 9—12 who

attend public and private schools across the U.S. (CDC, 2013).

Survey Administration

The national school based YRBS is administered via a contract with ICF Macro Inc.
since 1990. The CDC oversees the sample design and sample selection which is conducted by
ICF Macro Inc. Schools are selected with probability proportional to the size of student
enrollment in grades 9-12. The contractor selects schools, obtains appropriate state and school-
level clearances, and works with sampled schools to select classes and schedule data collection,
and obtains parental permission. Local procedures for obtaining parental permission are followed
before administering the YRBS questionnaire at a school. Some schools use active permission,
which means that parents must send back a signed form agreeing that their child may participate
in the survey. Other schools use passive permission, meaning parents only need to send back a

signed form if they do not want their child to participate (CDC, 2013).
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Trained data collectors travel to schools to administer YRBS questionnaires to students in
their classrooms and read a standardized script to participating students. The data collectors also
record details about the school and the classroom (such as grade-level information and
enrollment numbers within sampled classes), which is later used to verify sample selection and
for the weighting of the data (CDC, 2013). Survey procedures are designed to protect student
privacy and ensure anonymity. YRBS questionnaires are self-administered, with students self-
reporting their responses on a computer-scannable booklet or answer sheet. Students are
encouraged to cover their responses with a cover sheet and, when possible, students are spread
around the room to minimize others ability to view their responses. Skip patterns, which ask
respondents to skip groups of questions that do not apply to them, are not used in any YRBS
questionnaires, in order to help ensure anonymity of the survey, so that other students would not
see obvious differences between answer sheets, and so that the surveys take a similar amount of
time for all students to complete. Students who are absent on the day of survey administration

are also able to make-up the questionnaire in a setting that ensures their privacy (CDC, 2013).

Validity and Reliability

CDC has conducted two analyses of the reliability of the YRBS questionnaire, one in
1992 and one in 2000 (Brener et al., 1995; Brener et al., 2002). Both of these analyses tested the
test-retest reliability, and questions were deemed not reliable if they had both a kappa of less
than 61%, and if they had significantly different prevalence estimates at time-1 and time-2. After
these assessments, any questions with questionable reliability were removed and not included in
future questionnaires (CDC, 2013). No formal test of validity for all self-reported measures on

the YRBS has been conducted, however, scientists at CDC reviewed empirical literature in 2003
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and determined that there is no way to consistently measure validity across all questions on the
survey, as some can be validated with objective measures and others cannot. Therefore, it is up
to policy makers and researchers to determine if self-reported data is best for the particular health

issue in question (CDC, 2013).

Data Quality

CDC is committed to ensuring data is of the utmost quality. The previously described
strategies to ensure adequate response rates, test the reliability of the survey, and ensure
standardization questionnaire administration procedures are used to ensure adequate data quality.
A series of studies of the YRBS methodology have been conducted, and determined that the
questions produce high quality responses, survey questions are reliable, and the majority of

questions achieve a non-response rate of below 5% (CDC, 2013).

Sample

The sample for this study consists of high school student respondents to the 2015, 2017
and 2019 YRBS. Pooled data were used to increase the analytic sample size for this study. The
CDC’s combined data set, publicly available on the CDC website, was downloaded as an SPSS
file and used to combine the datasets from 2015, 2017 and 2019. Within the combined dataset,
all entries with a year between 2015-2019 were retained, and all other entries (from any year
before 2015) were deleted. The survey record counts across all three survey years totaled a
combined sample of 44,066 high school youth. The 2015 YRBS school response rate was 69%,
and the student response rate was 86%, resulting in an overall response rate of 60% (Centers for

Disease Control and Prevention, 2016). For the 2017 survey, the school response rate was 75%,



47

the student response rate was 81%, and the total overall response rate was 60% (Centers for
Disease Control and Prevention, 2018). In 2019, the school response rate was 75.1%, the student
response rate was 80.3% and the overall response rate was 60.3% (Centers for Disease Control
and Prevention, 2020a).

Measures
Alcohol, Marijuana and Illicit Drug Use

The outcome variables addressed by this study include current alcohol use, current
marijuana use, and lifetime illicit drug use. All variables were dichotomized into two groups:
whether students had used the substance(s) over the specified time period or not.

Alcohol use was measured with the question: “During the past 30 days, on how many
days did you have at least one drink of alcohol?” with response options: “0 days,” “1 or 2 days,”
“3 to 5 days,” “6 to 9 days,” “10 to 19 days,” “20 to 29 days,” and “All 30 days.” This variable
was recoded to be dichotomous, with participants who responded with any option greater than “0
days” coded 1 for current alcohol use, and those who responded “0 days” were coded 2 for no
current alcohol use.

Marijuana use was measured with the question: “During the past 30 days, how many
times did you use marijuana?”’ with response options, “0 times,” “1 or 2 times,” “3 to 9 times,”
“10 to 19 times,” “20 to 39 times,” or “40 or more times.” This variable was recoded to be
dichotomous, such that all participants who responded with any option greater than “0 times”
were coded 1 for current marijuana use, and any participant who responded “0 times” was coded
2 for no current marijuana use.

Lifetime illicit drug use was measured with four questions that were consistently asked

across the 2015, 2017 and 2019 YRBS questionnaires. The substances included were cocaine,
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heroin, methamphetamine, and ecstasy. The following questions were asked on the survey
regarding the use of these substances: “During your life, how many times have you used any
form of cocaine, including powder, crack, or freebase?”” “During your life, how many times have
you used heroin (also called smack, junk, or China White)?”” and “During your life, how many
times have you used ecstasy (also called MDMA)?” In 2015 and 2017, the following question
was asked regarding the use of methamphetamines: “During your life, how many times have you
used methamphetamines (also called speed, crystal, crank or ice)?” In 2019, this question was
revised to include “crystal meth” and “meth” in the list of slang terms for the substance. For all
of these questions, students could respond with one of the following options: “0 times,” “1 or 2
times,” “3 to 9 times,” “10 to 19 times,” “20 to 39 times,” or “40 or more times.”

Responses to all of these questions were combined by first recoding each variable
(cocaine use, heroin use, ecstasy use, and methamphetamine use) to be dichotomous, such that 0
indicated that they had used the substance 0 times in their life and 1 indicated that they had used
the substance 1 or more times. Then, responses were totaled to combine these variables into a
sum of those four dichotomous variables. Finally, the sum variable was recoded to create a single
binary variable in which 2 indicated no lifetime illicit drug use, and 1 indicated any lifetime
illicit drug use. Students were included in this variable if they responded to any one of the four
questions and excluded as missing only if they did not respond to all four questions. Substance
use measures were selected and dichotomized in this way based on previous literature (Feinstein
et al., 2019; Rostad et al., 2020).

The question: “During your life, how many times have you sniffed glue, breathed the
contents of aerosol spray cans, or inhaled any paints or sprays to get high?” was not included in

the illicit drug use variable due to a high rate of missing responses to this question in the



49

combined 2015-2019 dataset. Questions about prescription pain medication misuse were also not

included in this study because they were not asked on the 2015 YRBS.

Personal Demographic Characteristics
In this study, the primary variables of interest were sexual identity and race/ethnicity.
Sexual identity was measured as a categorical variable, which asked, “Which of the following

2 ¢¢

best describes you?”” with response options, “heterosexual (straight)” “gay or lesbian” “bisexual”
and “not sure.” This variable was originally coded into 4 categories (0=heterosexual, 1=lesbian
or gay, 2=bisexual, 3=unsure) and was recoded such that the reference group would have the
highest number for logistic regression analyses (1=unsure, 2=bisexual, 3=gay or lesbian,
4=heterosexual). Race/ethnicity was also a categorical variable, which was recoded into 7
categories based on student responses to two questions “Are you Hispanic or Latino” and “What
is your race? (select one or more responses)”. Race options included White, Black or African
American, Asian, American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander,
and Multiracial. Students of all races who selected “Hispanic” were coded as Hispanic/Latinx
regardless of their race. All other race/ethnicity categories therefore consist of non-
Hispanic/Latinx students. Race/ethnicity was analyzed at the bivariate level with all seven
race/ethnicity categories, but groups with sample sizes too small to produce meaningful results
were excluded from multivariable models. The seven-level race/ethnicity variable was recoded
such that the reference group would have the highest number for logistic regression analyses: 1=

American Indian/Alaska Native, 2 = Asian, 3 = Black or African American, 4 = Hispanic/Latinx,

5=Native Hawaiian/other Pacific Islander, 6=Multiracial, and 7=White.
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The remaining demographic variables which were controlled for in this study were sex
and grade in school. Sex was measured with a single question “What is your sex?” with binary
options of “Male” or “Female” (1=female, 2=male). Grade in school was measured with the
question “In what grade you?” with the options of “O" grade,” “10™ grade,” “11'h grade,” “12"
grade,” and “Ungraded or other grade.” Only students who responded that they were in grades 9-
12 were included in the final variable, which was recoded: 1=12" grade, 2=11" grade, 3=10"

grade, 4=9'" grade. Grade and sex were both controlled for in multivariable models.

Additional Variables of Interest

Depression, violence and victimization are the psychosocial factors which were analyzed
as other variables of interest in this study. Depression was measured with a single question,
“During the past 12 months, did you ever feel so sad or hopeless almost every day for two weeks
or more in a row that you stopped doing some usual activities?”” Students who responded yes
were coded 1=felt depressed; students who responded no were coded 2=did not feel depressed.

Bullying victimization was measured with two questions. On the YRBS questionnaire,
bullying was defined as: “Bullying is when 1 or more students tease, threaten, spread rumors
about, hit, shove, or hurt another student over and over again. It is not bullying when 2 students
of about the same strength or power argue or fight or tease each other in a friendly way.”
Bullying at school was measured with the question “During the past 12 months, have you ever
been bullied on school property?” Electronic Bullying was measured with the question: “During
the past 12 months, have you ever been electronically bullied? (Count being bullied through
texting, Instagram, Facebook, or other social media.)” Each of these questions were coded as

dichotomous, with 1=yes and 2=no.
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The YRBS asks a number of additional questions about violence and victimization.
Students are asked whether they have ever missed school due to feeling unsafe, with the
question: “During the past 30 days, on how many days did you not go to school because you felt
you would be unsafe at school or on your way to or from school?”” Responses to this question
were dichotomized into 2=Never missed school due to feeling unsafe in the past 30 days or
1=Missed school due to feeling unsafe in the past 30 days. Participants were also asked, “During
the past 12 months, how many times has someone threatened or injured you with a weapon such
as a gun, knife, or club on school property?” and responses were coded into 2=Not threatened or
injured at school in the past 12 months and 1=Threatened or injured at school in the past 12
months. Finally, participants were asked whether they had ever been physically forced to have
sexual intercourse, with the question: “Have you ever been physically forced to have sexual
intercourse when you did not want to?”” with response options of no (coded 2) or yes (coded 1).

Data Analysis Methodology
Preliminary Analyses

Data analyses were conducted using Statistical Package for Social Science (SPSS)
version 27.0. Guidance from the CDC on software for analysis of YRBS data was followed in
order to prepare the dataset for analysis using the SPSS Complex Samples Analysis Preparation
Wizard (Centers for Disease Control and Prevention, 2020b). These data preparation steps
accounted for the three-stage cluster sampling methodology of the YRBS, and the data had to be
prepared for analysis using the dataset variables of stratum, primary sampling unit, and weight.
This process applied weights to the data to account for oversampling of particular racial/ethnic
groups of youth, and also indicated that sampling was conducted without replacement (CDC,

2020b). Once the data were prepared for analysis, all further analyses were conducted using
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Complex Samples options in SPSS, to account for the complex sampling methodologies and
apply the appropriate strategies to produce a weighted sample for analysis.

The first step in the preliminary analysis of the data was to produce frequency tables
including unweighted counts for all study variables, which were assessed for missing data
quantities. It was determined that missing data did not need to be imputed due to low percentages
of non-response for all study variables (below 10% for all variables, below 5% for the majority
of variables) and the large analytic sample available without imputing missing data (Tabachnick
& Fidell, 2013).

Second, the distribution of all study variables in the overall sample were analyzed using
basic univariate analysis. Frequency tables were produced to examine the weighted percentage
and unweighted frequency of demographic variables, outcome variables, and other variables of
interest. Univariate statistics were analyzed to assess the accuracy of the data output, and ensure
that values produced were plausible (Tabachnick & Fidell, 2013). Demographic variables
included sexual identity, race/ethnicity, sex and age; outcome variables included past 30-day
alcohol use, past 30-day marijuana use, and lifetime illicit drug use, and other variables of
interest included depression, school bullying, electronic bullying, school safety, victimization,
and forced sexual intercourse.

Third, the explanatory variables of race/ethnicity and sexual identity were cross-
tabulated. This analysis step was completed in order to determine whether any crude associations
existed between the two primary variables of interest before other study variables were added to
the analysis. Statistical differences in sexual identity by race/ethnicity were examined using a
Pearson Chi-Square test. Significant differences were assessed at a value of 0=0.05. Fourth,

sexual identity and race/ethnicity were also cross tabulated with each of the outcome variables to
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assess the prevalence of each substance use behavior by sexual identity and by race/ethnicity.
These cross tabulations were assessed for significant associations using a Pearson Chi-Square
test, and significance was determined at a value of 0=0.05.

Fifth, bivariate logistic regression analyses were run to assess the crude association of
each study variable with each outcome variable. This step was included to ensure that all
variables included in the multivariable models were significantly associated with the outcome
variable at the bivariate level. In building the final multivariable models for this study, only
variables which were both theoretically relevant to the study and statistically significantly
associated with the outcome variable were included in the final model (Aneshensel, 2013). For
each outcome variable, current alcohol use, current marijuana use, and lifetime illicit substance
use, only those psychosocial factors which were significantly associated with that outcome on
the bivariate level were included in the final multivariable model (Aneshensel, 2013). For each
bivariate association, odds ratios (ORs), along with their 95% confidence intervals and
associated p-values were reported. Significance was assessed at a value of a=0.05.

Sixth, a correlation matrix was produced to check for multicollinearity between study
variables. The cut-off correlation value of 0.70 or above was used to assess whether any of the
study variables were too highly correlated with each other to both be included in a multivariable
model, because this would lead to redundancy in the analysis (Tabachnick & Fidell, 2013). If any
of the study variables were too highly correlated with each other, one of them would not have

been included in the multivariable model in order to prevent multicollinearity in the final models.
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Primary Analyses

After these initial data analysis steps were completed, the primary study analyses of
multivariable logistic regression models were carried out. Sequential logistic regression models
were produced for each of the three outcome variables: current, or past 30-day, alcohol use,
current, or past 30-day, marijuana use, and lifetime illicit drug use. In the first step of the
multivariable models, race/ethnicity, sexual identity, sex and age were included to test the
associations of demographic variables with the outcomes in a multivariable logistic regression.
In the second step of the models, the same main effects for these demographic variables were
included, along with an interaction term for sexual identity and race/ethnicity in order to assess
effects of the interacting relationship between sexual identity and race/ethnicity on each
outcome, while controlling for other demographics. In the third step of the models, the
psychosocial factors which were significantly associated with the outcome at the bivariate level
were added to the model along with the main effects of the demographic variables. In the fourth
and final step of the models, all demographic variables, psychosocial factors, and interaction
effects for sexual identity and race/ethnicity were all entered into the model. These sequential
logistic regression models were fitted for each of the three outcome variables. This process for
building sequential logistic regression models is consistent with similar studies which have
considered the demographics and psychosocial factors which are associated with adolescent
health outcomes (Baiden et al., 2020; Li et al., 2018). The Nagelkerke R? was reported for each
model in order to determine the percentage of variance in the outcome variable that could be
explained by the variables in the model (Tabachnick & Fidell, 2013). Finally, for each variable in

the model, the adjusted odds ratios (AOR) with their 95% confidence intervals and
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accompanying p-value are reported (Tabachnick & Fidell, 2013). Significance was assessed at a

value of 0=0.05.

Assessment of Research Aims
This study was designed to assess two specific research aims, and the specific statistical analyses
associated with each of these aims are described here:
1. To evaluate the interacting effects of race/ethnicity and sexual identity on the
outcomes of alcohol use, marijuana use, and illicit drug use in high school youth.
This first study aim was assessed through the first and second steps in the multivariable logistic
regression models. In the first step of the models, demographics were included only as main
effects, so the independent effects of sexual identity and race/ethnicity on each outcome could be
assessed. In the second step of the models, interaction terms for sexual identity and race/ethnicity
were added to the model, in order to consider the simultaneous impacts of both race/ethnicity
with sexual identity on each outcome of alcohol use, marijuana use, and illicit drug use. These
models were designed to assess whether the combined effect of a unique combination of
racial/ethnic and sexual identities had a different impact on substance use outcomes that differed
from the impact of race/ethnicity and sexual identity independently. In the assessment of this
research aim, the multivariable models indicated whether youth with specific combinations of
sexual identities and racial/ethnic identities were more likely to engage in current alcohol use,
current marijuana use, or lifetime illicit drug use.
2. To consider the associations of depression, bullying, victimization and violence
on the outcomes of current alcohol use, current marijuana use, and lifetime illicit

drug use among youth based on sexual identity and race/ethnicity.
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The secondary aim of this study was to consider the role of psychosocial factors known to be
correlated with youth substance use, including depression, bullying, victimization and violence
on the outcomes of current alcohol use, current marijuana use, and lifetime illicit drug. In
addition, this research aim sought to determine whether the inclusion of these psychosocial
factors in multivariable models would impact the relationship between sexual identity,
race/ethnicity and the outcome variables. This research aim was assessed with the third and
fourth steps of the multivariable models. First, the third step of the models were designed to
consider whether the inclusion of psychosocial factors would alter the main effects of sexual
identity and race/ethnicity, and thus the third step model was compared to the first step model,
which contained only demographics variables. Secondly, the fourth step models were designed to
assess whether the inclusion of psychosocial factors would alter the interactive effects of sexual
identity and race/ethnicity on each substance use outcome. If effects of sexual identity and
race/ethnicity were altered as a result of the inclusion of psychosocial factors in the models, that
would suggest that some of the variation in substance use by sexual identity and/or race/ethnicity

may be explained by these particular psychosocial factors.
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CHAPTER 4: RESULTS

Introduction

Study Purpose

The purpose of this study is to investigate the substance use outcomes experienced by
high school youth depending on their unique combination of racial/ethnic identities and sexual
identities. This study uses a large, nationally representative sample of youth attending high
schools in the United States in order to consider the relationship between sexual identity,
race/ethnicity and other psychosocial factors with the outcomes of past 30-day alcohol use, past
30-day marijuana use, and lifetime illicit drug use.

This research sought to answer the following research question: In what ways is the
intersection of sexual identity and race/ethnicity associated with alcohol use, marijuana use and

illicit drug use in a nationally representative sample of high school students?

Research Aims
1. To evaluate the interacting effects of race/ethnicity and sexual identity on the
outcomes of alcohol use, marijuana use, and illicit drug use in high school youth.
2. To consider the associations of depression, bullying, victimization and violence
on the outcomes of current alcohol use, current marijuana use, and lifetime illicit

drug use among youth based on sexual identity and race/ethnicity.
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Key Findings

Preliminary Analyses
Univariate Analyses

The demographic characteristics of the study sample are presented in Table 1. The total
sample consisted of 44,066 high school students. The sample was 49.6% female and 50.4%
male. The sample consisted of a relatively even distribution of students in grades 9-12, with
27.1% of participants in 9" grade, 25.6% in 10" grade, 24.0% in 11" grade, and 23.2% in 12"
grade. The majority (86.3%) of students described their sexual identity as heterosexual, 2.3%
were gay or lesbian, 7.5% were bisexual, and 3.9% reported that they were unsure how they
would describe their sexual identity. The sample was 53.1% non-Hispanic white, 13.1% African
American or Black, 23.6% Hispanic/Latinx, 4.1% Asian, 0.6% American Indian or Alaska

Native, 0.6% Native Hawaiian or other Pacific Islander and 4.9% multiracial.
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Personal Demographic Characteristics of Study Sample
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Variable Weighted Percent Unweighted Count
% (95% CI) n
Sex
Female 49.6 (48.1-51.1) 22,168
Male 50.4 (48.9-51.9) 21,502
Grade in School
9" Grade 27.1 (26.2-28.0) 11,561
10" Grade 25.6 (24.8-26.5) 11,370
11" Grade 24.0 (23.4-24.7) 10,854
12" grade 23.2 (22.7-23.8) 9,834
Sexual Identity
Heterosexual 86.3 (85.4-87.1) 35,819
Gay or Lesbian 2.3 (2.1-2.5) 1,061
Bisexual 7.5 (7.0-8.1) 3,210
Unsure 3.9 (3.6-4.3) 1,696
Race/Ethnicity
White ? 53.1 (49.9-56.3) 19,778
Black or African 13.1 (11.7-14.7) 6,503
American ?
Hispanic or Latinx 23.6 (21.0-26.5) 11,806
Asian ? 4.1 (3.2-5.2) 1,893
Native Hawaiian/Other
Pacific Islander # 0.6 (0.4-0.8) 285
American Indian/Alaska
Native ? 0.6 (0.5-0.7) 445
Multiracial 2 4.9 (4.4-54) 2,223
Total -- 44,066

CI=Confidence Interval

4 Non-Hispanic

Univariate analyses of the remaining study variables are presented in Table 2. Across the

study sample, 19.6% of students had experienced school-based bullying in the 12 months before

the survey, and 15.6% of students had experienced bullying electronically in the same time

period. In the 30 days before the survey, 6.9% had ever missed school because they felt unsafe

either at school or on their way to school. In the 12 months before the survey, 6.4% of students

had been threatened or injured with a weapon on school property, and 32.5% reported that they
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had felt so sad or hopeless for a period of two weeks or more that they stopped doing some usual

activities (felt depressed). In addition, 7.1% had ever been forced to have sexual intercourse in

their lifetime. The percentages of students who had engaged in each of the outcome variables

was 30.7% for current, or past 30-day, alcohol use, 21.1% for current, or past 30-day, marijuana

use, and 6.9% for lifetime illicit drug use.

Table 2.

Univariate Analysis of Study Variables

Variable Weighted Percent Unweighted Count
% (95% CI) n
Experienced bullying at school 19.6 (18.8-20.4) 8,324
Experienced electronic bullying 15.4 (14.7-16.1) 6,519
Missed school due to feeling 6.9 (6.3-7.6) 3,104
unsafe ®
Were threatened or injured with 6.4 (6.0-6.9) 2,956
a weapon on school property *
Felt depressed ? 32.5(31.4-33.7) 14,346
Were ever physically forced to 7.1(6.6-7.7) 3,094
have sexual intercourse
Used alcohol in the past 30 days 30.7 (29.3-32.0) 12,088
(current alcohol use)
Used marijuana in the past 30 21.1(19.9-22.3) 9,167
days (current marijuana use)
Ever used an illicit drug 6.9 (6.3-7.6) 3,297

(lifetime illicit drug use)

Note. Reported values reflect the number and percentage of youth responding “yes” for each

question.
CI=Confidence Interval.
2 In the past 12 months
® In the past 30 days

Bivariate Analyses

Because the purpose of this study was to understand the interactive effects of sexual

identity and race/ethnicity, these two variables were cross tabulated to determine if there were

significant differences in sexual identity by race/ethnicity. Results of a Chi-Square test of
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independence revealed that there were statistically significant differences in sexual identity by

race/ethnicity (y=86.771, p<.001). As shown in Table 3, smaller percentages of Black and

multiracial youth identified as heterosexual compared to all other racial/ethnic groups.

Specifically, a larger proportion of Black youth identified as gay or lesbian compared to most

other racial/ethnic groups, and a larger proportion of Black and multiracial youth identified as

bisexual compared to most other racial/ethnic groups. Furthermore, a higher percentage of Asian

youth indicated that they were unsure of their sexual identity compared to other groups.

Table 3.

Cross Tabulation of Sexual Identity by Race/Ethnicity

Sexual Identity

Heterosexual Gay or Lesbian Bisexual Unsure
% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Race/Ethnicity n n n n
White # 87.1 (85.9-88.3)  2.0(1.7-2.3) 7.3 (6.6-8.1) 3.6 (3.1-4.1)
16,277 413 1,413 683
Black or African 83.8 (82.2-85.3)  3.6(3.0-4.3) 8.6 (7.4-10.0) 3.9(3.3-4.7)
American ? 5,096 220 528 243
Hispanic/ 86.6 (85.5-87.6) 2.1 (1.8-2.5) 7.2 (6.5-8.0) 4.1 (3.5-4.8)
Latinx 9,794 272 789 468
Am. Indian/ 86.3 (81.2-90.1)  3.5(1.8-6.9) 5.8(3.7-9.1) 4.4 (2.6-7.4)
Alaska Native ? 348 15 31 22
Asian ? 86.1 (83.1-88.6) 1.6 (1.0-2.5) 5.6 (4.2-7.4) 6.8 (5.2-8.7)
1,556 28 104 113
Native Hawaiian/ 90.2 (85.1-93.6) 1.5 (0.7-3.3) 5.2(1.4-3.0) 3.2(1.4-7.2)
other PI 2 218 9 18 13
Multiracial 2 82.9 (80.7-84.9)  2.9(1.9-4.3) 10.6 (9.0-12.4) 3.7 (2.7-5.0)
1,744 58 240 80
Total 86.3 (85.5-87.2) 2.3 (2.0-2.5) 7.5(7.0-8.1) 3.9 (3.6-4.2)
35,033 1,015 3,123 1,622

¥*=86.771, p<.001
Note. Weighted precents are presented with unweighted counts.

CI=Confidence Interval

4 Non-Hispanic
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Additionally, the frequencies of each outcome variable were cross tabulated with the two
primary variables of interest, race/ethnicity and sexual identity, as shown in Table 4. Chi-square
tests indicated that significant differences by sexual identity and race/ethnicity were present for
all three outcome variables. Bisexual youth had the highest percentage of current alcohol use
compared to all other sexual identity groups (¥*=82.543, p<.001). In addition, the highest
percentages of current marijuana use were observed for gay or lesbian and bisexual youth
((*>=255.890, p<.001). Further, gay or lesbian youth had the highest percentage of lifetime illicit
drug use (>=455.61, p<.001).

In considering each of these outcome variables by race/ethnicity, Asian and Black youth
had the lowest percentages of current alcohol use, and a chi-square test indicated that differences
by race/ethnicity were significant (y>=578.18, p<.001). In terms of current marijuana use, the
highest percentage was observed for American Indian/Alaska Native youth, and the lowest for
Asian youth (3>=299.47, p<.001). Finally, American Indian/Alaska Native youth had the highest
percentages of lifetime illicit drug use, where the lowest percentages of lifetime illicit drug use

were observed among Asian, white, and Black youth (}*>=221.54, p<.001).



63

Table 4.

Frequency of Outcome Variables by Sexual Identity and Race/Ethnicity

Variable Current Alcohol Use  Current Marijuana Use  Lifetime Illicit Drug Use
% (95% CI) % (95% CI) % (95% CI)
Sexual Identity
Heterosexual 30.3 (28.9-31.7) 20.2 (19.0-21.5) 5.8(5.3-6.4)
Gay or Lesbian 34.2 (30.0-38.6) 31.0 (27.2-35.1) 18.0 (14.1-22.8)
Bisexual 37.7 (34.9-40.5) 31.3 (28.8-33.8) 11.6 (10.0-13.4)
Unsure 26.6 (23.4-30.1) 21.2 (18.5-24.1) 13.3(11.0-16.0)
Pearson Chi Square 82.543 (p<.001) 255.890 (p<.001) 455.61 (p<.001)
Race/Ethnicity
White 34.0 (32.0-36.0) 19.8 (18.2-21.5) 5.8 (5.1-6.5)
Black or African 20.7 (18.2-23.5) 24.9 (23.1-26.8) 5.9 (4.9-7.1)
American
Hispanic/Latinx 31.4(29.8-32.9) 23.4(21.8-25.1) 9.1 (8.1-10.1)
American Indian/ 37.9 (30.1-46.4) 30.0 (23.6-37.3) 18.5 (13.4-24.9)
Alaska Native
Asian 13.1 (11.1-15.5) 8.1(6.4-10.0) 4.0 (2.8-5.6)
Native Hawaiian/ 30.2 (22.1-39.7) 16.2 (11.7-22.1) 12.6 (7.5-20.3)
Other PI
Multiracial 33.1(30.2-36.1) 23.5(20.9-26.3) 8.7 (7.1-10.6)
Pearson Chi Square 578.18 (p<.001) 299.47 (p<.001) 221.54 (p<.001)
All Students 30.8 (29.3-32.0) 21.1 (19.9-22.3) 6.8 (6.2-7.4)
Total n 38,767 41,910 41,923

Note. Weighted precents are presented along with their 95% Confidence Intervals. Number of
participants differs for each variable due to missing data.
CI=Confidence Interval

The association between each study variable and each outcome variable was then
assessed using bivariate logistic regression models, which are presented in Table 5. A separate
bivariate logistic regression model was run for each variable with each of the outcome variables.
All study variables were significantly associated with all three outcome variables at the bivariate
level. Female students were significantly more likely to drink alcohol than male students
(OR=1.18; p<.001), while female students were significantly less likely than male students to use
marijuana (OR=0.90; p<.05) or to have ever used an illicit drug (OR=0.62; p<.001). Students in

10", 11" and 12 grade were more likely than students in 9% grade to currently drink alcohol
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(AOR=1.48, p<.001; AOR=2.10, p<.011; AOR=2.70, p<.001, respectively), currently use
marijuana (AOR=1.45, p<.001; AOR=1.91, p<.011; AOR=2.24, p<.001) or to ever have used an
illicit drug (AOR=1.35, p<.001; AOR=1.62, p<.011; AOR=2.17, p<.001).

Overall, gay or lesbian students were more likely to currently use marijuana (OR=1.77;
p<.001) and over three and a half times more likely to have ever used an illicit drug (OR=3.57;
p<.001) compared with heterosexual students, but were not significantly more likely to currently
use alcohol. Bisexual students, on the other hand, were significantly more likely to currently use
alcohol (OR=1.39, p<.001), currently use marijuana (OR=1.79; p<.001) and to have ever used an
illicit drug (OR=2.13; p<.001) than heterosexual students. For students who were unsure of their
sexual identity, associations varied depending on the substance. Unsure students were
significantly less likely than heterosexual students to currently use alcohol (OR=0.84; p<.05) but
were more likely to have ever used an illicit drug (OR=2.48; p<.001). There was no significant
association between unsure sexual identity and current marijuana use.

Associations with alcohol, marijuana and illicit drug use varied by race/ethnicity. Black
students were less likely to currently drink alcohol (OR=0.51, p<.001) compared to white
students, but significantly more likely to use marijuana (OR=1.34, p<.001). Hispanic/Latinx
students were less likely than white students to currently drink alcohol (OR=0.89; p<.05) but
more likely to currently use marijuana (OR=1.24, p<.01) and more likely to have ever used illicit
drugs (OR=1.62, p<.001). American Indian/Alaska Native students were more likely than white
students to use marijuana (OR=1.73, p<.001) and more likely to have ever used illicit drugs
(OR=3.68, p<.001). Asian youth were significantly less likely than white students to currently
drink alcohol (OR=.29; p<.001), currently use marijuana (OR=.36, p<.001) or have ever used an

illicit drug (OR=.67; p<.05). Students who were Native Hawaiian/Other Pacific Islander were
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not significantly more or less likely than white students to currently use alcohol or marijuana but
were more likely to have ever use an illicit drug (OR=2.35, p<.01). Finally, multiracial students
were more likely to currently use marijuana (OR=1.24, p<.01) and more likely to have ever used
an illicit drug (OR=1.55, p<.01) compared to white students.

In considering the relationship between psychosocial factors and substance use, all six
predictors tested were significantly associated with all three outcome variables at the bivariate
level. Students who had experienced at-school bullying were more likely to currently use alcohol
(OR=1.51, p<.001) currently use marijuana (OR=1.33, p<.001) and ever have used an illicit drug
(OR=1.86, p<.001) compared to students who had not experienced at-school bullying in the past
12 months. Those who experienced electronic bullying were also more likely to currently use
alcohol (OR=1.97, p<.001), currently use marijuana (OR=1.59, p<.001) and ever have used an
illicit drug (OR=2.34, p<.001). Students who reported feeling depressed in the past 12 months
were over twice as likely to currently use alcohol (OR=2.04, p<.001) currently use marijuana
(OR=2.21, p<.001) and have ever used an illicit drug (OR=2.52, p<.001). Students who had
missed school because they felt unsafe at school or on their way to school in the past 30 days
were significantly more likely to currently use alcohol (OR=1.88, p<.001), currently use
marijuana (OR=2.13, p<.001) and over four times more likely to have ever used an illicit drug
(OR=4.09, p<.001). Further, those who had been threatened or injured with a weapon on school
property in the past 12 months were more likely to currently use alcohol (OR=2.66, p<.001),
more likely to currently use marijuana (OR=2.79, p<.001) and nearly seven times more likely to
have ever used illicit drugs (OR=6.84, p<.001). Finally, students who were ever forced to have
sexual intercourse were nearly three times more likely to currently use alcohol (OR=2.88,

p<.001) or currently use marijuana (OR=2.97, p<.001), and nearly five times more likely to have
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ever used an illicit drug (OR=4.86, p<.001). Across all psychosocial variables in this study,
effect sizes were consistently largest for illicit drug use. Furthermore, missing school due to
feeling unsafe, having been threatened or injured with a weapon at school, and ever having been
forced to have sexual intercourse were the strongest predictors of illicit drug use at the bivariate
level.

Bivariate logistic regression results also showed the odds of using alcohol, marijuana or
illicit drug use were significantly higher for youth who also engaged in another form of
substance use. This suggests a high degree of polysubstance use among the study sample.
Because this study was not focused on polysubstance use, substance use variables were not
included as predictors for each of the other substance use models in multivariable models.

The final preliminary analysis step was to assess a correlation matrix of all study
variables, to evaluate potential multicollinearity among predictors that were to be entered into
multivariable models. Correlations between two dichotomous variables were assessed using the
Phi coefficient, while correlations between categorical variables and dichotomous or categorical
variables were assessed with Cramer’s V. More details about how multicollinearity was assessed
was described in Chapter 3. As shown in Table 6, all variables of interest were significantly
correlated with each of the outcome variables, but no correlations exceed the multicollinearity
cut-off of 0.70. Based on these results and the results of all other bivariate analyses, all study

variables were included in each of the multivariable models described in the next section.
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Bivariate Associations Between Study Variables and Substance Use Outcomes
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Variable (Ref)

Current Alcohol Use Current Marijuana  Lifetime Illicit Drug
Use Use
OR (95% CI) OR (95% CI) OR (95% CI)

Sex (Male)
Female
Grade in school (9')
loth
1 lth
12th
Sexual Identity (Heterosexual)
Gay or Lesbian
Bisexual
Unsure
Race/Ethnicity (White)
Black or African American
Hispanic/Latinx
American Indian/Alaska
Native
Asian
Native Hawaiian/Other PI
Multiracial
Bullied at school (No)
Bullied electronically (No)
Felt depressed (No)
Missed school due to feeling
unsafe (No)
Threatened or injured with a
weapon at school (No)
Ever forced to have sexual
intercourse (No)
Currently used alcohol (No)

Currently use marijuana (No)

Ever used illicit drugs (No)

1.18%*** (1.10-1.28)

1.48%%* (28-1.71)
2.10%** (1.87-2.33)
2.70%%* (2.38-3.07)

1.20 (0.98-1.45)
1.39%*** (1.24-1.60)
.84* (0.71-0.99)

S51%%%(0.43-0.61)
.89* (0.80-0.99)

1.19 (.83-1.70)
29%*% (24 36)
84 (.55-1.28)
96 (.82-1.13)
1.51%%% (1.41-1.63)
1.97%%* (1.82-2.13)
2.04%%* (1.90-2.18)

1.88%** (1.66-2.14)
2.66%** (2.37-2.98)

2.88*** (2.59-3.20)

10.00*** (9.22-10.84)

10.11%%% (8.72-11.73)

.90* (0.83-0.98)

1.45%%* (1.29-1.63)
1.91%%* (1.72-2.12)
2.24%%% (1.99-2.52)

1.77*** (1.46-2.16)
1.79*** (1.59-2.03)
1.06 (0.90-1.25)

1.34%%* (1.17-1.55)
1.24%* (1.09-1.40)

1.73%* (1.25-2.39)
36%%% (28-26)
78 (.53-1.17)
1.24%* (1.08-1.43)
1.33%%% (1.21-1.45)
1.74%%* (1.59-1.91)
2.21%%* (2.03-2.40)

2.13%%* (1.88-2.42)
2.79%%* (2.45-3.18)

2.97%%* (2.65-3.33)
10.00%** (9.22-
10.84)

11.66%** (10.37-
13.10)

62%%% (0.55-0.69)

1.35%** (1.82-2.59)
1.627%** (1.35-1.95)
2.17%%%* (1.82-2.59)

3.57%%* (2.67-4.76)
2.13%%* (1.78-2.55)
2.48%*%* (2.03-3.03)

1.02 (0.82-1.27)
1.62*** (1.39-1.90)

3.68%%* (2.51-5.41)
67* (.46-.98)
2.35%* (1.32-1.98)
1.55%* (1.21-1.98)
1.86%** (1.66-2.07)
2.34%%% (2.08-2.64)
2.52%%% (2.23-2.83)

4.09%%* (3.43-4.88)
6.84%%% (5.88-7.95)

4.86%** (4.21-5.61)
10.11%%% (8.72-
11.73)
11.66%** (10.37-
13.10)

Note. Unadjusted odds ratios are reported from bivariate logistic regressions between each

variable and current alcohol use.

Ref=Reference group; OR=0dds Ratio; 95% C.1.=95% Confidence Interval

*p<.05; **p<.01; ***p<.001
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Correlation Matrix
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Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.
1. Sex --
2. Grade in school .012 --
3. Sexual Identity 022 xk KA --
4. Race/Ethnicity .01° KA LQ3aA* --
5. Bullied at school Q9 .04 2k B (o --
6. Bullied electronically 4k Q8akE* BAc 1 EE A9FE* -
7. Felt depressed 2] HEE .022% 23k 06 ** 26%%* 26%F* --
8. Missed school due to L3 Q3 Q9 06F** 8 8 5k --
feeling unsafe
9. Threatened or injured -.06%*** Q4w 09k LQ3a%HE 20%** 1 gFEE J2%E* 28wk --
with a weapon at school
10. Ever forced to have 3 N P .02k 7R B Ul 20%** 5% 3 --
sexual intercourse
11. Current alcohol use .04 JerFE* 06¥F** N0 G 08 2% 5k LQ9F* 2% 3 --
12. Current marijuana -.Q2%%* L2k Qg L5k 5%* 08 Q4% 10F** 3 4% A5FH* --
use
13. Ever used an illicit - Q7H** 06PF** L2k 06F** 08 B (Voo B0 ok 7R 24k 7R 2T 32k --

drug

Note. Phi Coefficients are reported unless otherwise denoted.

aCramer’s V
*p<.05; **p<.01; ***p<.001
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Primary Analyses by Study Aim
Research Aim 1

The first aim of this study was to evaluate the interacting effects of race/ethnicity and
sexual identity on the outcomes of alcohol use, marijuana use, and illicit drug use in high school
youth. This aim was assessed using the first and second steps of the sequential multivariable
logistic regression models. The first step of the models included the main effects for
demographic variables including sex, grade in school, sexual identity and race/ethnicity. The
second step of the models included these main effects along with interaction effects of sexual
identity and race/ethnicity in order to understand how the combined effects of sexual identity and
racial/ethnic identity impact substance use outcomes.

It should be noted that only three categories for race/ethnicity were included in the
multivariable models. Because of small sample sizes for many racial/ethnic groups when cross
tabulated with sexual identity, concerns arose about the accuracy of multivariable models if such
small sample sizes were included. In addition, smaller race/ethnicity groups were not aggregated
into an “other” group because of stark differences in the relationship with each of the outcome
variables across these categories, as shown in Table 4 and Table 5. Therefore, the racial/ethnic
identities included in the multivariable models were limited to Black or African American,
Hispanic/Latinx and white students, with white students serving as the reference group.

The results of the first step of the final models are presented in Table 7, with three
separate models displayed for current alcohol use, current marijuana use, and lifetime illicit drug
use. The first step model for current alcohol use reveals that sex, grade in school, bisexual and
unsure sexual identity, and Black and Hispanic/Latinx race/ethnicity remained significantly

associated with alcohol use after all other demographic variables were included in the model.
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Female students were more likely to currently drink alcohol than male students (AOR=1.16,
p<.001) and 10", 11* and 12% grade students were all more likely than 9™ grade students to
currently drink alcohol (AOR=1.51, p<001; AOR==2.11, p<.001; AOR=2.73, p<.001,
respectively). Bisexual students were more likely to currently drink alcohol than heterosexual
students (AOR=1.35, p<.001), however there were no significant differences in alcohol use for
gay or lesbian or unsure students compared to heterosexual students. Effect sizes for Black and
Hispanic/Latinx race/ethnicity stayed nearly constant compared to bivariate models after
controlling for other demographics, with Black and Hispanic/Latinx students less likely to
currently drink alcohol than white students (AOR=.50, p<.001; AOR=.89, p<.05, respectively).
The Nagelkerke R? for this model was .059, indicating that approximately 5.9% of the variance
in current alcohol use in this sample could be explained by the model.

Similarly, in the first step model for current marijuana use, associations between
marijuana use and sex, grade in school, gay or lesbian and bisexual sexual identity, and Black
and Hispanic/Latinx race/ethnicity remained significant, with fairly constant effect sizes for each
of these variables compared to bivariate models after controlling for all other demographics.
Female students were less likely to currently use marijuana than male students (AOR=.83,
p<.001) and 10", 11* and 12% grade students were all more likely than 9" grade students to
currently use marijuana (AOR=1.51, p<001; AOR==1.95, p<.001; AOR=2.32, p<.001,
respectively). Both gay or lesbian and bisexual students were more likely than heterosexual
students to currently use marijuana (AOR=1.70, p<.001; AOR=1.94, p<.001, respectively) as
were Black and Hispanic/Latinx students compared to their white peers (AOR=1.33, p<.001;
AOR=1.24, p<.01). For this model, the Nagelkerke R? was 0.037, indicating that approximately

3.7% of the variance in current marijuana use was explained by the model.
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For lifetime illicit drug use, significance and effect sizes for each variable were also fairly
consistent with the bivariate models. Female students were less likely to have ever used an illicit
drug than male students (AOR=.52, p<.001) and 10", 11" and 12" grade students were all more
likely than 9 grade students to have ever used an illicit drug (AOR=1.41, p<001; AOR==1.71,
p<.001; AOR=2.40, p<.001, respectively). In this model, gay or lesbian, bisexual and unsure
students were all significantly more likely than heterosexual students to have engaged in illicit
drug use in their lifetime (AOR=3.18, p<.001; AOR=2.92, p<.001; AOR=2.62, p<.001,
respectively). Additionally, Hispanic/Latinx students were more likely to have used illicit drugs
than white students (AOR=1.63, p<.001) but no such effect was observed for Black or African
American students. The Nagelkerke R? for this model was 0.056, indicating that approximately

5.6% of the variance in lifetime illicit drug use was explained by the model.
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Multivariable Model Step 1: Logistic Regression with Demographic Variables
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Variable (Ref) Current Alcohol Use  Current Marijuana Use  Lifetime Illicit Drug
Use
AOR (95% CI) AOR (95% CI) AOR (95% CI)

Sex (Male)

Female 1.16%* (1.06-1.27) 83#** ((75-.90) S52%%% (146-.59)
Grade in school (9

10® L.51*%* (1.29-1.77) 1.51%*%* (1.33-1.71) 1.41%** (1.17-1.70)

11 2.11%*%* (1.88-2.37) 1.95%** (1.73-2.19) 1.71%** (1.40-2.07)

12tk 2.73%*%* (2.38-3.13) 2.32%%% (2.04-2.63) 2.40%** (1.99-2.89)
Sexual Identity

(Heterosexual)

Gay or Lesbian 1.15(.93-1.43) 1.70%** (1.40-2.07) 3.18%** (2.39-4.22)

Bisexual 1.35%%* (1.17-1.56) 1.94%%**(1.69-2.23 2.92%%%* (2.40-3.56)

Unsure .83 (.68-1.02) 1.09 (.91-1.32) 2.62%** (2.05-3.35)
Race/Ethnicity (White)

Black or African

American S50%** (141-.60) 1.33%%* (1.16-1.53) .93 (.75-1.16)

Hispanic/Latinx .89* (.79-1.00) 1.24** (1.09-1.40) 1.63%** (1.39-1.90)
Nagelkerke Pseudo R? .059 .037 .056
Unweighted Count 32,610 35,321 35,260

Note. Separate models were run for each outcome variable.
Ref=Reference group; AOR=Adjusted Odds Ratio; 95% C.1.=95% Confidence Interval

*p<.05; **p<.01; ***p<.001

Table 8 presents the results of step two of the final multivariable models. Main effects for

demographic variables are included, as in step one, along with interaction terms for sexual

identity and race/ethnicity. In the second step model for current alcohol use, female youth were

still more likely to currently use alcohol than male youth (AOR=1.16, p<.001), and 10®, 11" and

12 grade youth were all more likely than 9™ grade youth to have ever used an illicit drug

(AOR=1.51, p<001; AOR=2.11, p<.001; AOR=2.73, p<.001, respectively). These effect sizes

were identical to the previous step of the model. Furthermore, the interaction terms for sexual

identity by race/ethnicity showed significant interactions for gay or lesbian and bisexual Black

youth and unsure Hispanic/Latinx youth., but not for any other groups of youth. Gay or lesbian
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and bisexual Black youth were more likely than their heterosexual white counterparts to
currently drink alcohol (AOR=1.85, p<.05; AOR=2.24, p<.001, respectively). Likewise,
Hispanic/Latinx youth who were unsure of their sexual identity were more likely to currently
drink alcohol than white heterosexual youth (AOR=1.64, p<.05). The Nagelkerke R? for this
model was 0.061, indicating that approximately 6.1% of the variance in current alcohol use in
this sample could be explained by the model.

In the second step model for current marijuana use, female youth were still less likely to
currently use marijuana than male youth (AOR=.83, p<.001), and 10", 11" and 12" grade youth
were all more likely than 9" grade youth to currently use marijuana (AOR=1.51, p<001;
AOR==1.95, p<.001; AOR=2.31, p<.001, respectively). The interaction term for sexual identity
by race/ethnicity was significant, with significant effects for gay or lesbian and bisexual Black
youth, but none of the other interaction terms in the model were significantly associated with
current marijuana use. Gay or lesbian Black youth were significantly more likely than white
heterosexual youth to currently use marijuana (AOR=1.74, p<.05), however, bisexual Black
youth were significantly less likely to currently use marijuana than white heterosexual youth
(AOR=.68, p<.01). The Nagelkerke R? for this model was 0.038, indicating that approximately
3.8% of the variance in current marijuana use in this sample could be explained by the model.

In the second step model for lifetime illicit drug use, female youth were still less likely to
have ever used illicit drugs than male youth (AOR=.52, p<.001), and 10", 11% and 12 grade
youth were all more likely than 9™ grade youth to have ever used an illicit drug (AOR=1.41,
p<001; AOR==1.71, p<.001; AOR=2.39, p<.001, respectively). These effect sizes were
consistent with the previous step of the model. The interaction term for sexual identity by

race/ethnicity was significant for lifetime illicit drug use, but the only significant interaction
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effect found was for gay or lesbian Black youth, who were more likely than their white,
heterosexual peers to have ever used illicit drugs (AOR=3.69, p<.01). The Nagelkerke R? for this
model was 0.059, indicating that approximately 5.9% of the variance in current marijuana use in

this sample could be explained by the model.

Table 8.

Multivariable Model Step 2: Logistic Regression with Demographic Variables, with Interaction
Effects of Sexual Identity and Race/Ethnicity

Variable (Ref) Current Alcohol Use  Current Marijuana  Lifetime Illicit Drug
Use Use
AOR (95% CI) AOR (95% CI) AOR
Main Effects
Sex (Male)
Female 1.16%* (1.06-1.26) 83F** (176-91) S52%%% (146-.58)
Grade in school (9
10® L51%%* (1.29-1.78)  1.51*%** (1.33-1.71)  1.41*** (1.16-1.70)
11 2.11%%* (1.88-2.37)  1.95%** (1.73-2.19)  1.71*** (1.40-2.07)
12tk 2.73%%%(2.38-3.13) 2.31*** (2.03-2.63)  2.39*** (1.98-2.88)
Sexual Identity (Heterosexual)
Gay or Lesbian .97 (.70-1.35) 1.35(.97-1.88) 2.65%* (1.90-3.70)
Bisexual 1.14 (.95-1.37) 2.13%* (1.77-2.56)  3.04*** (2.35-3.93)
Unsure .69%* (.53-.90) 1.02 (.79-1.30) 2.23%** (1.31-3.81)
Race/Ethnicity (White)
Black or African American A44%** (136-.55) 1.36%** (1.17-1.59) 7% (.60-.98)
Hispanic/Latinx .85%* (.75-.97) 1.23%* (1.08-1.40)  1.69*** (1.40-2.03)
Interaction Effects
Sexual Identity x Race/Ethnicity
Gay/Lesbian, Black 1.85%* (1.03-3.29) 1.74* (1.00-3.01) 3.69** (1.65-8.28)
Gay/Lesbian, Hispanic/Latinx 1.31 (.75-2.29) 1.28 (.78-2.10) 1.13 (.54-2.35)
Bisexual, Black 2.24%** (1,60-3.13) .68%* (.50-.93) 1.57 (0.99-2.51)
Bisexual, Hispanic/Latinx 1.24 (.93-1.65) .89 (.68-1.16) .73 (.50-1.05)
Unsure, Black 1.44 (.75-2.76) .88 (.54-1.44) 1.21 (.64-2.28)
Unsure, Hispanic/Latinx 1.64* (1.11-2.42) 1.36 (.93-2.01) 91 (.51-1.65)
Nagelkerke R’ 061 .038 .059
Unweighted Count 32,610 35,321 35,260

Ref=Reference group; AOR=Adjusted Odds Ratio; 95% C.1.=95% Confidence Interval
*p<.05; **p<.01; ***p<.001
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Research Aim 2

The second research aim of the study was to consider the associations of depression,
bullying, victimization and violence on the outcomes of current alcohol use, current marijuana
use, and lifetime illicit drug use among high school youth based on sexual identity and
race/ethnicity. This aim was assessed using the third and fourth steps of the final sequential
multivariable logistic regression models for the study. The third step of the multivariable models
included main effects for all demographic variables in the study plus known psychosocial
correlates of youth substance use. These results are presented in Table 9. All of these variables
plus interaction terms for sexual identity and race/ethnicity were included in the fourth and final
step of the multivariable models, displayed in Table 10.

In the third step model for current alcohol use, it is evident that the inclusion of
psychosocial factors impacted the significance and effect size of some associations between the
primary variables of interest — sexual identity and race/ethnicity — and current alcohol use,
compared to the first step model, where psychosocial factors were not included. Most notably,
the effect of bisexual identity on current alcohol use was no longer significant after psychosocial
factors were added, which indicated that the psychosocial factors included may explain the
relationship between bisexual identity and current alcohol use. In this model, youth who were
unsure of their sexual identity were less likely than heterosexual youth to use alcohol (AOR=.66,
p<.001). Like the first step model, Black and Hispanic/Latinx youth were still significantly less
likely to drink alcohol compared to their white peers (AOR=.51, p<.001; AOR=.86, p<.01). In
addition, female sex was no longer a significant predictor in this model, which suggests that

psychosocial factors may impact the relationship between female sex and current alcohol use as
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well. The association between grade in school and current alcohol use did not change as a result
of psychosocial factors being included in the model.

Furthermore, at-school bullying was not a significant predictor of current alcohol use in
the third step model, which suggests that other psychosocial factors were stronger predictors of
alcohol use than at-school bullying. All other psychosocial factors maintained significant
associations with alcohol use, though the effect sizes were significantly smaller for all
psychosocial factors compared to their bivariate associations with the outcome. The strongest
predictors of current alcohol use were having been threatened or injured with a weapon on
school property (AOR=2.01; p<.001), ever having been forced to have sexual intercourse
(AOR=1.98; p<.001) and having felt depressed (AOR=1.69; p<.001). The Nagelkerke R? for this
model was 0.107, which indicates that approximately 10.7% of the variation in current alcohol
use can be explained by the demographic and psychosocial factors included in the model.

In the third step model for current marijuana use, there were significant changes in the
relationships between sexual identity and marijuana use compared to the first step model, but no
significant changes in effect size by race/ethnicity. There was no longer a significant association
between gay or lesbian identity and marijuana use in this model, suggesting that the psychosocial
factors included may explain some of that relationship. In addition, the effect size of the
association between bisexual identity and marijuana use significantly decreased (AOR=1.34,
p<.001), suggesting that this relationship may be partially, but not fully, explained by these
psychosocial factors. The relationship between Black and Hispanic/Latinx race/ethnicity did not
change significantly due to the inclusion of these variables, which suggests that the psychosocial
factors included may be unrelated to the relationship between race/ethnicity and current

marijuana use. In this model, Black and Hispanic/Latinx youth were still more likely to currently
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use marijuana compared to their white peers (AOR=1.40, p<.001; AOR=1.21, p<.01,
respectively). Likewise, the odds of current marijuana use by grade in school did not change due
to the inclusion of psychosocial variables, 10" graders, 11" graders, and 12" graders were still
more likely than 9" graders to currently use marijuana (AOR=1.55, p<.001; AOR=1.99, p<.001;
AOR=2.41, p<.001, respectively). In addition, the association between female sex and current
marijuana remained significant in the second model, with female students less likely than male
students to currently use marijuana (AOR=.68, p<.001). The size of this association significantly
decreased from the first step model, which suggests that the relationship between female sex and
current marijuana use was at least partially explained by psychosocial factors.

In this model, all psychosocial factors included were positively associated with current
marijuana use, with the exception of at-school bullying. In this case, the relationship between at-
school bullying and marijuana use is reversed from the bivariate model. In the multivariable
model, youth who had been bullied at school were less likely than other youth to currently use
marijuana, after controlling for demographics and other psychosocial factors (AOR=0.83,
p<.001). All other psychosocial factors included in the model were significant predictors of
current marijuana use, but the strongest predictors were ever having been forced to have sexual
intercourse (AOR=2.01, p<.001), having felt depressed (AOR=1.97, p<.001) and having been
threatened or injured with a weapon on school property (AOR=1.96, p<.001). The Nagelkerke R?
for this model was 0.096, which indicates that approximately 9.6% of the variation in current
marijuana use could be explained by this model.

In the third step model for lifetime illicit drug use, the odds of having used illicit drugs
remained relatively consistent based on grade in school and sex compared with the first step

model. Female youth were significantly less likely to have ever used illicit drugs (AOR=.42,
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p<.001), and 10", 11% and 12" graders were still more likely than 9" graders to have ever used
illicit drugs (AOR=1.46, p<.01; AOR=1.83, p<.001; AOR=2.65, p<.001, respectively).

However, the odds of having used illicit drugs declined significantly for gay or lesbian,
bisexual, and unsure students after psychosocial factors were added to the model, though all
remained significant predictors of illicit drug use (AOR=2.01, p<.01; AOR=1.53, p<.001;
AOR=1.57, p<.001, respectively). This indicates that at least some of the variation in illicit drug
use by sexual identity was explained by the psychosocial factors included in the model. By
race/ethnicity, in the first model, there was no significant association between Black
race/ethnicity and lifetime illicit drug use, but in the third step model, Black students were
significantly less likely than white students to have ever used illicit drugs (AOR=.73, p<.01).
This suggest that at least some of the variation in illicit drug use among Black students is
explained by the psychosocial factors included in the model. For Hispanic/Latinx students
compared to white students, the effect size did not significantly change, and Hispanic/Latinx
students were still significantly more likely than white students to have ever used illicit drugs
after controlling for these psychosocial factors (AOR=1.59, p<.001).

In terms of psychosocial factors, in this model, effect sizes for all variables were reduced
compared with bivariate models, but the association between at-school bullying and ever having
used illicit drugs attenuated completely with the inclusion of all other variables in the model. The
effect size for having missed school due to feeling unsafe was reduced the most drastically,
though it remained a significantly associated with lifetime illicit drug use (AOR=1.55, p<.001).
The two strongest psychosocial predictors of lifetime illicit drug use in this model were having
been threatened or injured with a weapon on school property (AOR=3.23, p<.001) and ever

having been forced to have sexual intercourse (AOR=3.01, p<.001). The Nagelkerke R? for this
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model was 0.138, which indicates that approximately 13.8% of the variance in lifetime illicit

drug use can be explained by this model.

Table 9.

Multivariable Model Step 3: Logistic Regression with Demographic & Psychosocial Variables

Variable (Ref) Current Alcohol Current Marijuana Lifetime Ilicit
Use Use Drug Use
AOR (95% CI) AOR (95% CI) AOR (95% CI)
Sex (Male)
Female 1.00 (.91-1.10) 68%** (162-.75) A2%%% ((36-.49)
Grade in school (9
10® 1.54%** (1.30-1.81) 1.55%** (1.37-1.77) 1.46** (1.18-1.80)
11 2.14*%% (1.90-2.42) 1.99*** (1.76-2.25) 1.83*** (1.47-2.26)
12tk 2.81%%* (2.43-3.25) 2.41*** (2.11-2.75) 2.65*** (2.19-3.21)
Sexual Identity
(Heterosexual)
Gay or Lesbian .89 (.\71-1.13) 1.24 (.99-1.56) 2.01** (1.44-2.82)
Bisexual .94 (.82-1.08) 1.34%%* (1.15-1.57) 1.52%** (1.25-1.85)
Unsure 66%** ((53-.82) .87 (.71-1.06) 1.57#** (1.23-2.00)
Race/Ethnicity (White)
Black or African
American STH** (142-.62) 1.40%** (1.22-1.62) 73%* (.59-.90)
Hispanic/Latinx .86** (.77-.97) 1.21%* (1.06-1.37)  1.59*** (1.33-1.90)
Bullied at school (No)
Yes .93 (.85-1.03) 83#** (74-92) .89 (.75-1.06)

Bullied electronically (No)
Yes
Felt depressed (No)
Yes
Missed school due to
feeling unsafe (No)
Yes
Threatened or injured with
a weapon at school (No)
Yes
Ever forced to have sexual
intercourse (No)

1.36%*** (1.21-1.53)

1.69*** (1.52-1.87)

1.20* (1.01-1.43)

2.01%#* (1.72-2.35)

1.98%** (1.72-2.28)

1.34%%* (1.18-1.51)

1.97*** (1.80-2.17)

1.33%** (1.14-1.55)

1.96%** (1.66-2.31)

2.01%%* (1.74-2.32)

1.38%** (1.15-1.66)

1.84*** (1.57-2.15)

1.55%** (1.25-1.93)

3.23%%* (2.71-3.86)

3.01%%* (2.53-3.59)

Yes
Nagelkerke R’ 0.107 0.096 0.138
Unweighted Count 28,268 30,778 30,527

Ref=Reference group; AOR=Adjusted Odds Ratio; 95% C.1.=95% Confidence Interval

*p<.05; **p<.01; ***p<.001
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The final step multivariable models are presented in Table 10 and include both
psychosocial factors as in the third step model, as well as the interaction terms for sexual identity
and race/ethnicity that were included in the second step models.

In the final step of the model for current alcohol use, female sex was not a significant
predictor, as in step three, and grade in school remained a consistent predictor of current alcohol
use after the addition of both psychosocial variables and interaction terms. In addition, none of
the associations between any of the psychosocial factors and alcohol use were altered after the
inclusion of interaction terms, compared to the step three model. Importantly, significant
interaction terms for sexual identity by race/ethnicity were present in this model in this model,
though they changed slightly from the step two model. The interaction terms revealed that Black
gay or lesbian students were 2.23 times more likely than white heterosexual students to currently
drink alcohol (p<.05) and Black bisexual students were 2.42 times more likely than white
heterosexual students to currently drink alcohol (p<.001). These interaction effects were similar
to the second step model despite the inclusion of psychosocial factors, which suggests that the
psychosocial factors included do not explain the disproportionate rates of alcohol use among gay
or lesbian and bisexual Black students. In contrast, the interaction effect for unsure
Hispanic/Latinx students was no longer significant in the final model, which suggests that this
relationship may be explained by the psychosocial factors included in the model. No other
interaction terms were significant in the final model. In this final step of the model for current
alcohol use, the Nagelkerke R? was 0.109, indicating that approximately 10.9% of the variance in
current alcohol use could be explained by this model.

In the final step of the model for current marijuana use, the size of the association

between female sex and marijuana use was consistent with the step three model, and associations
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between grade in school and marijuana use also remained consistent with the previous models.
Effect sizes for the psychosocial factors included in the model remained nearly identical after
interaction terms were included. Interestingly, the interaction term for sexual identity by
race/ethnicity was not significant in the final model after psychosocial factors were included.
This suggests that the significant interaction effects found for gay or lesbian and bisexual Black
youth in the second step model for current marijuana use may be explained by the psychosocial
factors included in the final model. The main effects for sexual identity and race/ethnicity were
nearly identical to those in the previous step of the model for marijuana use. These results
showed a reduced effect size for the association between bisexual identity and current marijuana
use (AOR=1.39, p<.01) after the inclusion of psychosocial factors in the model. In contrast, main
effects for race/ethnicity remained consistent after psychosocial factors were added, indicating
that Black and Hispanic/Latinx youth were more still likely than their white peers, overall, to use
marijuana after the inclusion of psychosocial factors and interaction terms (AOR=1.41, p<.001;
AOR=1.19, p<.05). The Nagelkerke R? for this model was 0.097, indicating that approximately
9.7% of the variance in current marijuana use could be explained by this model.

Finally, in the fourth step of the model for lifetime illicit drug use, female youth were still
significantly less likely than male youth to have ever used illicit drugs (AOR=.42, p<.001) after
the inclusion of psychosocial factors in the model, this effect size was unchanged. The effects of
grade in school also remained significant and did not change significantly from the previous step
of the model. Interaction terms for Black gay or lesbian students and Black bisexual students
were significant for lifetime illicit drug use after the inclusion of psychosocial factors in the final
step model. This model revealed that Black gay or lesbian students were 3.90 times more likely

to have ever used illicit drugs compared with white heterosexual students (p<.01), and Black
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bisexual students were 1.78 times more likely to have ever used illicit drugs compared with
white heterosexual students (p<.05). These interaction terms were significant even after the
inclusion of psychosocial factors in the model, which suggests that the effects of having both
gay, lesbian or bisexual and Black identities on lifetime illicit drug use was significant above and
beyond the effects of psychosocial factors included in the model. None of the other interaction
terms were significant predictors of lifetime illicit drug use. The Nagelkerke R? for this model
was 0.140, which indicates that approximately 14% of the variance in lifetime illicit drug use

could be explained by this model.
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Multivariable Model Step 4: Logistic Regression with Demographic & Psychosocial Variables,
with Interaction Effects of Sexual Identity and Race/Ethnicity

Variable (Ref) Current Alcohol Use Current Lifetime Illicit Drug
Marijuana Use Use
AOR (95% CI) AOR (95% CI) AOR

Main effects
Sex (Male)

Female 1.00 (.91-1.10) 68*** (162-.75) A2%%* ((36-.49)
Grade in school (9™

10" 1.54%** (1.30-1.82) 1.55%** (1.37-1.77) 1.45%* (1.18-1.80)

1" 2.15%*%* (1.90-2.42) 1.99%** (1.76-2.24)  1.83%%* (1.48-2.27)

12 2.81*%%* (2.43-3.26) 2.40%** (2.11-2.74)  2.64%%* (2.19-3.20)
Sexual Identity (Heterosexual)

Gay or Lesbian 75 (.54-1.03) 1.01 (.72-1.42) 1.42 (.77-2.64)

Bisexual 18%* (.66-.93) 1.39%* (1.14-1.70) 1.65%* (1.25-2.19)

Unsure S6*** (142-.74) .81 (.61-1.07) 1.71%* (1.17-2.50)
Race/Ethnicity (White)

Black or African American A49%** (36-.56) 1.41%** (1.20-1.66) S9*** (46-.76)

Hispanic/Latinx .83%* (.74-.94) 1.19* (1.04-1.36) 1.64%** (1.34-1.99)
Bullied at school (No)

Yes .94 (.85-1.04) .83%* (.74-.92) 91 (.76-1.07)

Bullied electronically (No)
Yes
Felt depressed (No)
Yes
Missed school due to feeling
unsafe (No)
Yes
Threatened or injured with a
weapon at school (No)
Yes
Ever forced to have sexual
intercourse (No)
Yes
Interaction Effects

Sexual Identity x Race/Ethnicity

Gay/Lesbian, Black

Gay/Lesbian, Hispanic/Latinx

Bisexual, Black

1.36%** (1.21-1.54)

1.70*** (1.53-1.89)

1.20* (1.01-1.43)

2.01%** (1.72-2.36)

1.98%** (1.72-2.28)

2.23* (1.18-4.22)
1.28 (.70-2.35)
2.42%*%* (1.66-3.53)

1.33%%% (1.18-1.51)

1.98*** (1.80-2.18)

1.33%** (1.14-1.55)

1.95%** (1.65-2.30)

2.01%%* (1.74-2.32)

1.03 (.55-1.92)
1.30 (.75-2.24)
75 (.52-1.08)

1.38%** (1.15-1.66)

1.86*** (1.59-2.17)

1.54%** (1.24-1.91)

3.20%** (2.69-3.81)

3.01%** (2.52-3.58)

3.90%* (1.45-10.50)
1.05 (.42-2.61)
1.78* (1.03-3.09)

Bisexual, Hispanic/Latinx 1.32 (.97-1.79) 1.01 (.76-1.34) .82 (.54-1.25)

Unsure, Black 1.63 (.74-3.63) 1.85 (.97-3.54) 1.44 (.67-3.10)

Unsure, Hispanic/Latinx 1.48 (.99-2.21) 1.24 (.80-1.91) .81 (.45-1.49)
Nagelkerke R’ 0.109 0.097 0.140
Unweighted Count 28,268 30,778 30,527

Ref=Reference group; AOR=Adjusted Odds Ratio; 95% C.1.=95% Confidence Interval

*p<.05; **p<.01; ***p<.001
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Summary of Findings

Overall, this study found significant effects of the interaction between sexual identity and
race/ethnicity for substance use outcomes among high school youth. Black gay or lesbian and
bisexual students, and Hispanic/Latinx students who were unsure of their sexual identity were all
more likely to engage in current alcohol use compared to their white and heterosexual peers,
while controlling for other demographics. Additionally, Black gay or lesbian students were more
likely to currently use marijuana, while Black bisexual students were less likely to use marijuana
compared to their white heterosexual counterparts. Finally, Black gay or lesbian students were
also more likely to have ever used illicit drugs in their lifetime compared to white heterosexual
students. These results revealed significant differences in the odds of substance use among youth
depending on their intersecting sexual identities and racial/ethnic identities, above and beyond
the effects of sexual identity or race/ethnicity alone. In addition, the effects of sexual identity and
race/ethnicity on substance use vary by the type of substance use being considered, in addition to
varying by within-group identity among LGBQ and racial/ethnic minority youth.

The secondary aim of this study was to consider the effects of known psychosocial
correlates of youth substance use related to mental health, violence, and victimization, on the
relationship between sexual identity, race/ethnicity and these outcomes. Results indicated that
psychosocial factors were stronger predictors of current marijuana use than the interacting effects
of sexual identity and race/ethnicity, but interaction terms for gay, lesbian and bisexual Black
youth remained significant predictors of current alcohol use and lifetime illicit drug use after the
addition of psychosocial factors. In addition, the inclusion of psychosocial factors significantly
altered associations between sexual identity and alcohol, marijuana and illicit drug use, which

indicates that these psychosocial factors may play a role in the disparities observed for gay,
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lesbian, bisexual and unsure youth. However, these psychosocial factors did not significantly
alter the main effects of race/ethnicity on alcohol, marijuana or illicit drug use, which suggests
that observed disparities in substance use by race/ethnicity may not be explained by these

factors. Furthermore, the two violence-related and potentially traumatic experiences which were
included as psychosocial predictors (having been threatened or injured with a weapon and having
experienced forced sexual intercourse) were consistently the strongest predictors of alcohol,
marijuana and illicit drug use in multivariable models, and emerged as especially strong

predictors of lifetime illicit drug use.
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CHAPTER 5: DISCUSSION

Introduction
This study was informed by a conceptual model, Minority Stress Through an
Intersectional Lens, to consider the impact of intersecting identities and experiences of minority
stress on substance use behaviors among youth (see Figure 1). This conceptual model was
adapted from minority stress theory and intersectionality theory, and addresses the critical need
for public health to take intersectional approaches to quantitative research (Bowleg, 2012;
Crenshaw, 1991; Meyer, 2003). The present study applied an intersectional lens to minority
stress theory by 1) considering multiple, interlocking social identity categories simultaneously,
and 2) recognizing the systems of oppression, (including racism, sexism, heterosexism, and
monosexism) on the macro-level that have a direct impact on individual experiences at the
micro-level. This study was intentional about avoiding the use of aggregated “sexual minority”
or “racial/ethnic minority” groups, but instead took into account multiple and interlocking
identities by considering within-group differences within the categories of sexual identity and
race/ethnicity to allow for comparisons beyond dichotomized “minority” and “majority” groups.
Summary of Study
The purpose of this study was to investigate the substance use outcomes of high school
youth depending on their unique combination of racial/ethnic and sexual identities. To the
knowledge of the authors, this study was the first of its kind to apply intersectionality theory to
substance use outcomes using interaction terms in a nationally representative sample of high
school students. This study was a secondary analysis of data from youth attending high schools
in the United States, and considered the relationship between sexual identity, race/ethnicity and

other psychosocial factors with the outcomes of past 30-day alcohol use, past 30-day marijuana
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use, and lifetime illicit drug use. This research was designed to answer the following research
question: In what ways is the intersection of sexual identity and race/ethnicity associated with
alcohol use, marijuana use and illicit drug use in a nationally representative sample of high

school students?

Discussion of Key Results

Research Aim 1

The first aim of this study was:

1. To evaluate the interacting effects of race/ethnicity and sexual identity on the outcomes

of alcohol use, marijuana use, and illicit drug use in high school youth.
Prior studies considering the simultaneous impacts of race/ethnicity and sexual identity on youth
substance use are limited and have produced inconsistent results. One such study found that
white and Hispanic sexual minority youth were at increased risk of alcohol and other drug use,
Hispanic sexual minority youth were at increased risk of marijuana use, and Black sexual
minority youth were at the highest risk of other drug use compared to white heterosexual youth
(Gattamorta et al., 2019). In another study, researchers did not find significant differences
between all sexual minority people of color and all white sexual minorities, but when stratified
by sex, sexual minority women of color had higher odds of substance use problems than white
sexual minority women, while sexual minority men of color had lower odds compared to white
sexual minority men. These studies have been limited by “minority” and “majority”
classification of identities which are much more complex and nuanced than dichotomized groups
can show (Gattamorta et al., 2019; Mereish & Bradford, 2014). One study which did not
dichotomize sexual and racial/ethnic identity categories looked specifically at substance use

among bisexual youth, and found that Black bisexual female youth were less likely to report
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binge drinking and illicit drug use than White bisexual female youth, but Black bisexual youth
were more likely to report marijuana use than White bisexual youth (Feinstein et al., 2019).

This study found that Black gay or lesbian youth had significantly higher odds of lifetime
illicit drug use compared to their white heterosexual peers, which is consistent with prior
research indicating that Black sexual minority youth had the highest rates of illicit drug use,
however, this study did not find higher rates of illicit drug use among bisexual or unsure Black
youth (Gattamorta et al., 2019). In addition, contrary to the findings of Feinstein and colleagues,
Black bisexual youth were significantly less likely to use marijuana than their white heterosexual
peers (Feinstein et al., 2019). However, Black gay or lesbian students were more likely to use
marijuana than their white heterosexual counterparts. This study did not find significant
interaction effects for any category of Hispanic/Latinx LGBQ youth for marijuana use, which is
inconsistent with the findings of Gattamora and colleagues, who found that Hispanic sexual
minority youth were at increased risk of marijuana use (Gattamorta et al., 2019). In terms of
alcohol use, significant interaction effects were found for Black gay or lesbian youth, Black
bisexual youth, and Hispanic/Latinx youth who were unsure of their sexual identity, all of whom
had higher odds of current alcohol use compared to white heterosexual youth. Furthermore, in
contrast to prior findings that white and Hispanic sexual minority youth were at increased risk of
alcohol use, this study found that that overall, Hispanic/Latinx youth were less likely to use
alcohol compared to white youth, but Hispanic/Latinx youth who were unsure of their sexual
identity were more likely to currently use alcohol (Gattamorta et al., 2019).

Taken together, these results reveal important differences in youth substance use
behaviors depending on the intersecting identities they hold, above and beyond the effects of

sexual identity or race/ethnicity alone. Black gay or lesbian youth, Black bisexual youth, and
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Hispanic/Latinx unsure youth had higher odds of alcohol use, Black gay or lesbian youth had
higher odds of marijuana use and Black bisexual youth had lower odds of marijuana use, and
Black gay or lesbian youth had higher odds of lifetime illicit drug use, compared to their white

heterosexual peers.

Research Aim 2

The secondary aim of this study was:

2. To consider the associations of depression, bullying, victimization and violence on the
outcomes of current alcohol use, current marijuana use, and lifetime illicit drug use
among youth based on sexual identity and race/ethnicity.

Many studies have found evidence that mental health problems, including depression, are
significantly associated with adolescent substance use, often co-occur with substance use
disorders, and are likely to appear before substance use behaviors in adolescence (Hawke et al.,
2018; Mericle et al., 2012). Additionally, peer victimization has been identified as a possible
mediator on the pathway between mental health and substance use, especially for female youth
(Lietal., 2018; Luk et al., 2010; Zapolski et al., 2018). In particular, bullying victimization is
directly associated with a variety of substance use outcomes (Baiden & Tadeo, 2019; Radliff et
al., 2012). Sexual violence is another factor which has been repeatedly found to be associated
with substance use among youth (Johns et al., 2018; Li et al., 2018; Sartor et al., 2013). These
psychosocial factors are important correlates of youth substance use, and many of them have a
disproportionate impact on LGBTQ+ youth and youth of color (Birkett et al., 2015; Hong et al.,
2018; Johns et al., 2018; Steele, 2016; Swann et al., 2019). As a result, these psychosocial factors

were included in this study as proxy measures for minority stress.
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Indeed, results of bivariate logistic regressions revealed that all six psychosocial factors
tested were significantly associated with alcohol, marijuana and illicit drug use among high
school youth, which is consistent with the prior research described above. In multivariable
models with demographic variables and psychosocial predictors, all psychosocial factors were
significantly positively associated with all three substance use outcomes, with the exception of
at-school bullying. Having been bullied at school was not significantly associated with current
alcohol use or lifetime illicit drug use, and it was negatively associated with current marijuana
use. This important finding revealed that demographics and other psychosocial factors were
stronger predictors of substance use than at-school bullying. This finding differs from those of
Baiden and Tadeo, who found that youth who had been bullied at school were more likely to
have misused prescription drugs (Baiden & Tadeo, 2019). This might suggest that the inclusion
of demographics and other psychosocial factors reduced the association between at-school
bullying and substance use, or that at-school bullying is more closely correlated with prescription
drug misuse than with alcohol, marijuana and illicit drug use.

Additionally, inclusion of these psychosocial factors in multivariable models altered the
main effects for sexual identity but had less of an effect on main effects for race/ethnicity, for all
substance use outcomes. After psychosocial variables were added to the model, gay, lesbian and
bisexual youth were no longer significantly more likely to use alcohol. Additionally, main effects
of gay or lesbian identity for marijuana use were no longer significant, and effect sizes for the
relationship between bisexual identity and marijuana use, and gay, lesbian, bisexual and unsure
identities for illicit drug use were all reduced after the inclusion of psychosocial factors. This
suggests that at least some of the variation in substance use among LGBQ youth can be

explained by experiences of electronic bullying, depression, school victimization and sexual
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violence. This finding is consistent with other studies that have found victimization and violence
to be associated with substance use among LGBQ youth, and one in particular which found that
disparities in substance use by sexual identity attenuated completely after social stressors were
accounted for, including at-school victimization and sexual violence (Lowry et al., 2017).

In contrast, main effects for Black or Hispanic/Latinx race/ethnicity for each of the
substance use outcomes remained significant and effect sizes largely unchanged after
psychosocial factors were added to the models. This suggests that the psychosocial factors
included in the model did not appear to explain the relationship between race/ethnicity and
substance use, while they did appear to explain at least some of the relationship between sexual
identity and substance use. Other researchers have found that factors that go beyond the
individual level, such as community violence, neighborhood factors, socioeconomic status, and
interpersonal racial discrimination have been associated with increased substance use, and that
these factors have a differential impact on Black and Hispanic/Latinx youth (Brody et al., 2012;
Lambe & Craig, 2017; Rose et al., 2019; Woods-Jaeger et al., 2019). Further research which
considers factors beyond the scope of the present study is needed in order to better understand
the relationship between race/ethnicity and substance use.

Furthermore, when psychosocial factors were added to the models with interaction terms
for sexual identity and race/ethnicity, a few interaction terms became non-significant. These
results constitute novel findings which add to the literature exploring intersectional identities as
predictors of health behaviors among youth. Hispanic/Latinx youth who were unsure of their
sexual identity were no longer more likely to use alcohol compared to white heterosexual youth
after psychosocial factors were added. Additionally, interaction terms for Black gay, lesbian and

bisexual youth became non-significant altogether for marijuana use after psychosocial factors



92

were added, which suggests that the inclusion of these variables may explain some of the
variation in marijuana use. Further, after the inclusion of psychosocial factors, one interaction
term became significant, showing that Black bisexual youth were significantly more likely to
have used illicit drugs compared to white heterosexual youth. This suggests that the psychosocial
factors included in the model did not explain much of the relationship between Black gay,

lesbian or bisexual identity and illicit drug use.

Overall Findings

This study was the first of its kind to consider interaction effects for sexual identity and
race/ethnicity and their relationship to youth substance use behaviors, and to consider the role of
psychosocial factors in this relationship, using a nationally representative sample. The study
sought to respond to calls for quantitative public health research to take a more nuanced
approach to studying associations between intersectional identities and health (Bowleg, 2012).
The conceptual model for this study was informed by minority stress theory and intersectionality
theory, and the study findings are somewhat consistent with the proposed model. All
psychosocial factors, which were included in this study as proxy measures of minority stress,
were significantly associated with each of the outcome variables in all multivariable models,
with the exception of at-school bullying. In addition, interaction terms for sexual identity by
race/ethnicity were significantly associated with alcohol and illicit drug use behaviors for some
groups with intersecting marginalized identities, even while controlling for psychosocial factors.
However, this was not the case for marijuana use. Further research using direct measures of
specific minority stressors related to racism, heterosexism, and monosexism is needed to further

explore the effectiveness of this conceptual model for studying substance use among youth.
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Overall, this study revealed a great deal of heterogeneity in the substance use behaviors
youth engage in based on intersecting sexual and racial/ethnic identities, which is consistent with
prior research that has sought to apply an intersectional lens to issues of youth mental health and
substance use (Baiden et al., 2020; Bostwick et al., 2014; Feinstein et al., 2019; Swann et al.,
2020). In particular, this study found strong interaction effects for Black gay, lesbian or bisexual
youth for alcohol use and illicit drug use, even after accounting for psychosocial factors. To an
extent, these findings are consistent with the idea that multiple-minority groups face heightened
levels of minority stress, due to stressors from both sexual identity-related factors and race-
related factors (Cyrus, 2017; Swann et al., 2020). Further research is needed to understand the
direct relationship between minority stressors and substance use among multiple-minority youth.

Across this study’s findings, the effects of sexual identity and race/ethnicity on alcohol,
marijuana, and illicit drug use outcomes were not consistent across different sexual identities and
race/ethnicities and were also not consistent across different types of substance use behaviors.
This provides evidence that the use of terms like “sexual minority” and “racial/ethnic minority”
overgeneralize the complex identities and experiences of diverse groups of young people, and do
not paint a clear or accurate picture of substance use disparities among youth. In actuality, the
data revealed nuanced patterns in substance use behaviors among youth that varied by identity
group, but also depending on the substance. Future studies must work to disaggregate sexual
identity and race/ethnicity groups in order to discover within-group differences by sexual identity
and race/ethnicity, and to study different substance use behaviors independently.

Furthermore, five of the six psychosocial factors included in this study remained
significantly associated with all three substance use outcomes in every model, even while

controlling for demographic variables, sexual identity and race/ethnicity interactions, and other
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psychosocial factors. In particular, two violence-related and potentially traumatic experiences
(having been threatened or injured with a weapon on school property and having experienced
forced sexual intercourse) were consistently the strongest predictors of alcohol, marijuana and
illicit drug use in multivariable models, and emerged as especially strong predictors of lifetime
illicit drug use. This was consistent with a review of the literature which found a link between
stressful life events in adolescence and substance use (Hoffmann & Jones, 2020). Stressful life
events, trauma, chronic stress and ACEs also disproportionately effect youth of color and LGBQ
individuals (Blosnich & Andersen, 2015; Forster et al., 2019; Lee & Chen, 2017; Lowry et al.,
2017). Further research on the relationship between violence, trauma and youth substance use is
called for, and should consider how these issues uniquely impact LGBTQ+ youth of color.
Strengths and Limitations

Strengths

A key strength of this study was its use of a nationally representative sample, which
allows these findings to be widely applicable to high school students across the United States. In
addition, the use of a large dataset allowed sexual identity and race/ethnicity categories to be
disaggregated, without grouping youth into broad “sexual minority” and “racial/ethnic minority”
groups. This acknowledges the significant differences in health behaviors depending on distinct
sexual identities and racial/ethnic identities. The use of a large dataset also allowed this study to
consider intersecting identities using quantitative methods.

An additional strength of this study was its treatment of substance use as an outcome
rather than a predictor, in order to disrupt the notion that substance use is merely a “risky
behavior” without acknowledging the many precursors of substance use. Evidence shows that

childhood sexual abuse, depression, adverse childhood experiences, discrimination and mental
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health disorders are longitudinally associated with substance use in adolescence and adulthood,
and many of these factors disproportionately affect LGBTQ+ youth and youth of color (Benjet et
al., 2013; Brody et al., 2012; Dyar et al., 2019; Forster et al., 2018; Forster et al., 2019;
Gattamorta et al., 2019; Lowry et al., 2017; Roberts et al., 2018; Sartor et al., 2013; Swendsen et
al., 2010; Vu et al., 2019). This study therefore considered some of the factors that have been

shown to be precursors of substance use, including psychosocial factors and minority stress.

Limitations

Despite its strengths, this study was also constrained by several limitations. The primary
limitation was the use of individual identity, rather than measures of discrimination or oppression
on higher levels of the socio-ecological model, in the application of minority stress and
intersectionality theories. The theoretical framework on which this study was based
acknowledged the impact of macro-level systems of oppression on individual health, however,
no measures of these larger systems of oppression were included in the study analyses. Because
of the limitations of secondary data analysis, this study was not able to include direct measures
of minority stress or discrimination, but instead considered health outcomes of all sexual
minority and racial/ethnic minority youth on the population-level.

Furthermore, there were limitations to applying intersectionality theory using quantitative
methods. Intersectional identities are inherently complex, and only so much nuance can be
captured using quantitative statistical methods to consider the impacts of individual lived
experiences and identities on health. In addition, this study was cross-sectional in nature, which

limited its ability to make causal claims about the predictors and outcomes under study.
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In addition, demographic questions included in the Youth Risk Behavior Survey (YRBS)
are not entirely inclusive or representative of all gender, sexual or racial/ethnic identities. The
only YRBS question that asked about gender or sex asked, “what is your sex?”” with only two
response options: “male” and “female.” This question did not provide a definition of “sex” or
specify whether to report sex-assigned-at-birth or gender identity. Many youth do not identify
within these binary options, so their sex or gender may not have been accurately reflected in the
data (The Trevor Project, 2020). Because the YRBS does not include a question for gender
identity, transgender and non-binary identities were not represented in this study. Additionally,
the question about sexual identity included only four response options: (1) heterosexual (2) gay
or lesbian (3) bisexual (4) unsure. There are many other terms used by youth to describe their
identities (e.g. queer, pansexual, asexual, and more) and those youth may have felt alienated or
not represented due to these limited options, which may have impacted their responses (The
Trevor Project, 2020).

Furthermore, despite efforts of YRBS to oversample Black and Hispanic/Latinx youth to
produce a nationally representative sample, a combined dataset of over 44,000 responses did not
produce a large enough sample to analyze multiracial, Asian, American Indian/Alaska Native or
Native Hawaiian/Pacific Islander identities in multivariable models. The exclusion of these
groups from multivariable models limited the ability of this study to adequately analyze the
variety of racial/ethnic identities represented in the dataset as originally planned.

Implications and Recommendations
Implications for School Health Promotion
The findings of this study have a number of implications for health promotion

programming in high schools across the United States. First, school health promotion programs
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must be inclusive of all identities represented in their schools and both acknowledge and value
the multidimensional aspects of students’ identities. As previous researchers have argued, all
efforts to promote health and wellbeing in schools must apply an intersectional lens (Johns et al.,
2019). In addition, as described in the conceptual model for this study, macro-level systems of
oppression, including racism, sexism, and homophobia, have the power to directly influence
health among young people, and so schools must acknowledge and actively work to dismantle
these oppressive systems, in order to effectively promote health and wellbeing for students.
Secondly, substance use behaviors should not be characterized as “risky” or
“problematic,” as this may serve to perpetuate stigma around a behavior which already
disproportionately affects some marginalized youth, and multiply marginalized youth especially.
School health officials must acknowledge that substance occurs within a broader context of
mental and physical health and wellbeing. This study found that, in many cases, psychosocial
factors such as depression, violence and victimization were stronger predictors of substance use
than race/ethnicity or sexual identity. As a result, health promotion programs must employ harm-
reduction strategies to addressing substance use and consider the many experiences and factors

that may co-occur with substance use, including mental health issues, violence and victimization.

Future Directions

Future studies of intersectional identities and substance use among youth should be
conducted with direct measures of minority stress and discrimination. Measures should be
developed and validated to understand how identity-related experiences including stigma,
discrimination and systemic oppression have affected youth, and also consider the role of

intersecting identities in shaping those experiences. While this cross-sectional study found
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associations between substance use and mental health, violence and victimization, longitudinal
research is also necessary to understand the causal pathways of these relationships.

In addition, mixed methods should be applied to future studies of intersectionality and
substance use among youth. Despite a large and representative sample, this study was unable to
capture much of the nuance involved with complex experiences of identity, and especially,
experiences of marginalization and oppression. In particular, in-depth studies should be
conducted with LGBTQ+ youth of color, or with specific subgroups of LGBTQ+ youth of color,
in order to better understand their lived experiences and the way these experiences affect their
health. Studies that dive more deeply into experiences of one racial/ethnic group are also
necessary to elevate the voices of minority groups that may not be represented in larger studies
due to small sample sizes. Youth who are multiracial, Asian, American Indian and Pacific
Islander need to be intentionally recruited for larger studies, so that they can be represented.

Furthermore, future studies need to be inclusive of transgender and non-binary youth.
Studies should utilize inclusive survey methods when collecting demographic information, so
that gender identity and sex-assigned-at-birth are not conflated, and transgender and non-binary
youth are represented in research. In addition, measures of sexual identity and gender identity
should be informed by youth, as terminology changes rapidly and youth have more expertise
than adult researchers about the language being used to describe their identities.

Conclusion

This study applied minority stress and intersectionality theories to a large nationally
representative sample of U.S. high school students and found that Black gay/lesbian and bisexual
youth had higher odds of alcohol use and higher odds of illicit drug use, compared to white

heterosexual youth, after controlling for other demographics and psychosocial factors.
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Interactions terms for Hispanic/Latinx unsure youth for alcohol use, and Black gay/lesbian and
bisexual youth for marijuana use, all became non-significant after the addition of psychosocial
factors. These significant interaction effects revealed important differences in substance use
behaviors depending on the intersecting identities youth hold, above and beyond the effects of
sexual identity or race/ethnicity alone. Intersectional identities must be considered in future

research on youth health, and particularly in addressing youth substance use.
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UNIVERSITY

Institutional Review Board

NON-HUMAN SUBJECTS RESEARCH
DETERMINATION FORM

Emory does not require IRB review of studies that do not meet the definitions of "human
subjects research" (DHHS) or "clinical investigation" (FDA). This tool is to help you define your
project and to ensure proper review and regulatory requirements are met.

If the tool results in an outcome of "no IRB review required," this form will serve as your
documentation of that determination. Please keep the completed copy in your records.

AUDIT: The IRB will periodically audit completed forms and your written proposal to ensure that
the tool is providing accurate results.

NOTE: this tool should only be used for projects completed by Emory/EHC affiliates doing work
for Emory purposes. When answering the questions in this determination tool, consider only the
project activities performed by Emory/EHC affiliates in the current proposed project (e.g. if your
study is a secondary data analysis, do not include the primary data collection activities when
considering your responses.) Emory/EHC affiliates who are completing a project for academic
credit at a different institution should seek a determination from that institution's IRB.

Hi Marisa, when you submit this form, the owner will be able to see your name and email address.

* Required

1

Project Title *

Mental Health & Substance Use at the Intersections of Sexual Identity and Race/Ethnicity in a Natiol
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2

PROJECT LEADER (not necessarily the person filling in this form) *

Marisa DiPaolo

3

FUNDING *

Will these activities be supported by a DHHS award (e.g., NIH, NSF, DoE, DoD) through a grant,
contract, subaward/subcontract, or cooperative agreement?

NOTE: If Emory is the prime recipient of a DHHS award and the funding application indicates
that human subjects will be involved, IRB submission is required.

Also, if Emory is the prime recipient of a DHHS award, but contracting with another site to carry
out all non-exempt human subjects research activities for that award, please contact the Emory
IRB for guidance instead of using this form.

If Emory is the subrecipient, only the activities done by Emory should be considered for this
form, even if other sites are performing human subjects research.

() Yes
@® No

4

SHARING DATA OUTSIDE OF EMORY *

Will you be sharing data (identified or de-identified) outside of Emory? If yes, you need to
contact OTT (ott.emory.edu) to determine if a Data Use Agreement is needed.

O Yes
@ No
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5

Does the project involve Veterans Affairs?
(e.g. study site, data source, researcher's affiliation) *

O Yes
@® No

6

RESEARCH DETERMINATION- Systematic Investigation *

Is the proposed project a "systematic investigation?" For example: are you conducting online or
in-person surveys, focus group discussions, or data analysis?

A. RESEARCH DETERMINATION — Systematic Investigation

e  The "Common Rule,"” generally used by the Emory IRB to evaluate all human subjects research, defines "research" as a systematic
investigation, including research development, testing and evaluation, designed to develop or contribute to generalizable knowledge.

(45 CFR 46.102(1))

e Asystematic investigation involves a prospective plan that incorporates data collection (either quantitative or qualitative), and data
analysis to answer a question. It may include: surveys, interviews, cognitive experiments, behavioral or biomedical interventions or
procedures, or medical chart reviews. It may also include observation of public behavior (e.g. ethnography).

@® VYes
() No

7

RESEARCH DETERMINATION- Generalizable Knowledge
Is the proposed project "designed to develop or contribute to generalizable
knowledge?" *

Review these links if your project falls into one of the following categories:

Case Studies/Series (http://irb.emory.edu/forms/review/casestudy.html)
Classroom Activities (http://irb.emory.edu/forms/review/classroom.html)

Public Health Practice (http.//irb.emory.edu/forms/review/PH.html)

Program Evaluations (http://irb.emory.edu/forms/review/programeval.html)
Quality Improvement (http://irb.emory.edu/forms/review/QL html)
Sociobehavioral research: Oral History/Journalism and Ethnography/Anthropology
(http.//irb.emory.edu/forms/socio.html)

If you still have questions, you can call our office for clarification at (404) 712-0720.
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B. RESEARCH DETERMINATION ~ Generalizable Knowledge

Is your project designed to develop or contribute to generalizable knowledge? (45 CFR 46.102(1))

Your project may have results that could be useful or interesting to others. But we ask if your project is DESIGNED to contribute to generalizable
knowledge. Your project’s results may be presented without being generalizable (for example, as a case study).

Hallmarks of generalizable projects:

Can the knowledge be applied to populations/contexts outside of the specific scope of the project?
e Isthe work designed to contribute to a theoretical framework, even if the details of the population studied are unique to that
population?

e  Are the primary beneficiaries of the research: other researchers, scholars, and practitioners in the field of study?
e  Are the results intended to be replicated in other settings?

@® VYes
() No

8

HUMAN SUBJECTS DETERMINATION *

Does this study involve obtaining information about living individuals? Answer "yes" if you're
obtaining de-identified data or anonymous survey results if the results contain information about
living people.

@ Yes
() No

9

If yes, does the study involve intervention or interaction with the individuals
(e.g., online or in-person surveys [even if generating anonymous results],
prospective collection of specimens, scans, etc.)?

() Yes
@® No
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Do the activities involve accessing or generating individually identifiable and
private information about living individuals?

Please review the list of identifiers for more information
(http://www.irb.emory.edu/documents/phi_identifiers.pdf)

() Yes
@® No

Does the study involve analysis of existing data/specimens, where ALL data
and/or specimens already exist prior to the start of the study? (Important: all
parts of this question must apply if answering Yes.)

@ Yes
O No

If yes, would ANY member of the research team be able to reidentify the
data/specimens, either directly, or via a code and key?

* If anyone on the newly-proposed study team took part in the original
collection of the existing specimens or data, your should answer Yes.

* If there are codes on the data, but no one on the study team has access to a
link: you may answer "No" to this question only if you have a documented
agreement with the data/specimen providers that prohibits your team from
having access to the link.

O Yes
@® No

https://forms.office.com/Pages/ResponsePage .aspx ?id=nPsE4KSwTOK80DImBtXfOMmz8nZEI9BAjUhm-agUYIJUQOtYNktMQIhVMDc3R1VPQOtZWjRKRIZEN...  5/7



8/31/2020 NON-HUMAN SUBJECTS RESEARCH DETERMINATION FORM

HUMAN SUBJECTS RESEARCH DETERMINATION - FDA

Will any individual be a recipient of any test article (i.e., drug, medical device) or be used as a
control?

FDA 21 CFR 56.102 (23c&e)

Human Subject- an individual who is or becomes a participant in research, either as a recipient of the test article or as a control.
Clinical Investigation- any experiment that involves a test article and one or more human subjects.

() Yes
@® No

Will any device be tested (including software, apps, in-vitro assays) using any
individual’s specimens or data, even if completely deidentified?

() Yes
@ No

This project does not require IRB review because it is not research with "human
subjects”, nor is it a "clinical investigation" as defined in the federal regulations.
Please use the Microsoft Print to PDF or Microsoft XPS Document Writer option
to save a copy of your responses to this form. *

@ There is no eIRB submission necessary. I will protect the confidentiality of information accessed
or obtained in this project. I will keep a copy of my responses to this form for my records.

Send me an email receipt of my responses
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