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Abstract

Purpose: To examine standard binge drinking (=4 drinks for females, =5 drinks for males) and
high-intensity binge drinking (=8 drinks for females, =10 drinks for males) among heterosexual
and sexual minority youth in the US and whether reports of school-based victimization mediate
this association.

Methods: Survey data are from the 2015 Youth Risk Behavior Survey (YRBS; n = 10,839, Mage
= 16.07). Logistic regression adjusted for race/ethnicity and age compared rates of standard and
high-intensity binge drinking among heterosexual and sexual minority youth and whether
experiences of school-based victimization mediated this association. Effects were tested in full
sample and sex-stratified models.

Results: Lesbian and bisexual girls and girls with male and female partners were more likely
than heterosexual girls to report standard rates of binge drinking. Lesbian girls and girls reporting
male and female sexual partners were more likely than heterosexual girls to report high-intensity
binge drinking in the past 30 days. Compared with heterosexual boys, gay boys were significantly
less likely to participate in high-intensity binge drinking. School-based victimization mediated all
significant associations between sexual minority status and standard and high-intensity binge
drinking, with the exception of lesbian girls.

Conclusion: Lesbian and behaviorally bisexual girls have elevated risk for high-intensity binge
drinking relative to heterosexual girls. Findings point to the importance of policies that reduce
school-based victimization as these experiences are associated with higher rates of standard and
high-intensity binge drinking among sexual minority girls.
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Binge or heavy episodic drinking — defined as consuming 4 or more drinks for women and 5
or more drinks for men within a 2 hour time frame [1] — is an important health indicator.
Short-term consequences of binge drinking include injury, alcohol poisoning, or death, and
long-term consequences range from family and work problems to alcohol use disorders, liver
damage, and other serious physical health problems [2,3]. New research, however,
documents that some youth report drinking two- and three-times the cutoff point for the
standard definition of binge drinking, a behavior known as high-intensity binge drinking [4—
6]. Thus, the reliance on the standard cutoff values for binge drinking may underestimate the
degree to which youth engage in excessive and potentially deadly rates of alcohol use [7].
Given the serious health consequences of binge drinking [3], and the elevated risk for these
consequences at higher rates of use [2], the identification of groups at risk for high-intensity
binge drinking is an important public health goal [8].

Sexual minority youth (SMY) and alcohol use

There has been growing attention to the health of lesbian, gay, and bisexual (LGB; i.e.,
sexual minority) youth [9]. Compared with heterosexuals, SMY are more likely to report
recent alcohol use, binge drinking, and younger age of first alcohol use [10,11]. SMY are
over 2.5 times as likely as heterosexual youth to report recent alcohol use and are 34% more
likely to report recent binge drinking [12]. Importantly, despite overall declines in underage
alcohol use, sexual orientation disparities in alcohol use remain largely unchanged since the
early 2000s, and in some cases, are widening [11,13]. These findings are particularly
concerning given that early and frequent experiences with alcohol use increase risk for
heavy alcohol use and alcohol use disorders in adulthood [14].

Notably, there are documented differences in risk for alcohol use among SMY, namely, by
sex and sexual identity [15]. A number of studies, for example, show more robust sexual
orientation differences among females relative to males [12,16,17]. In their meta-analysis,
Marshal et al. [12] found that the effect of sexual minority status on substance use was
nearly two times larger for girls relative to boys. Studies also find more robust sexual
orientation disparities in alcohol use for bisexual, relative to gay and lesbian, youth [12].
Data pooled from the 2005 and 2007 YRBS found that bisexual youth were more likely to
report lifetime drinking, past 30-day drinking, past 30-day binge drinking, a greater number
of drinking days, and younger age of onset than heterosexual youth [16]. Comparatively,
lesbian and gay youth only indicated a greater number of drinking days relative to
heterosexual youth.

SMY alcohol use and school-based victimization

Researchers and practitioners need to understand the structural and interpersonal factors that
make SMY vulnerable to excessive alcohol use, particularly those that inform prevention
strategies [15]. Sexual orientation health disparities, including substance use, are largely
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attributed to experiences of anti-LGB stigma as well as elevated rates of bullying and
victimization [9,18,19]. In the CDC’s landmark report on the health of SMY, 34% of LGB
youth experienced bullying on school property relative to 19% of heterosexual youth.
Findings from a recent meta-analysis also indicated that SMY experience moderately higher
levels of school-based harassment and victimization than heterosexual peers [20]. In their
meta-analysis, Goldbach et al. [19] found that victimization was among the strongest
predictors of SMY substance use. Therefore, school-based victimization may represent an
amendable mediating factor in the association between sexual minority status and high-
intensity binge drinking.

As with alcohol use, studies also highlight differences in the experience of school-based
victimization among SMY. In their meta-analysis on sexual orientation and school-based
victimization, Toomey and Russell [21] noted that effect sizes were larger for studies where
boys constituted a greater proportion of the analytic sample. Other reviews note that sexual
minority boys, relative to sexual minority girls, are more likely to experience severe forms of
victimization such as physical assault [22]. Furthermore, preliminary studies suggest that the
strength of the association between victimization and substance use varies among SMY.
Birkett et al. [23], for example, found that the association between victimization and
substance use was strongest for youth questioning their sexual identity, relative to LGB or
heterosexual youth. Thus, school-based victimization may be a more influential mediating
factor for boys relative to girls, and for unsure youth relative to LGB youth.

The current study

Methods

Based on documented sexual orientation disparities in alcohol use, it is likely that SMY
could be at elevated risk for high-intensity binge drinking. We therefore examined whether
sexual minority and heterosexual youth differ in standard (4+/5+) and high-intensity binge
(8+/10+) drinking using a large, national school-based sample of youth ages 12—18 years.
We also examined whether experiences of physical victimization in schools — an experience
that should be preventable through inclusive policies and programs [24] — mediated the
association between sexual minority status and high-intensity binge drinking. Following
analysis with the full sample, analyses were sex-stratified? given that adolescent girls and
boys, generally, indicate different patterns of alcohol use [25] and sexual orientation
disparities in alcohol use differ by sex [11,16,17].

Data are from the 2015 National Youth Risk Behavior Survey (YRBS) [26]. This national
school-based survey conducted by the Centers for Disease Control and Prevention is
designed to assess the prevalence of health risk behaviors among 9th to 12th-grade students
in the US. The YRBS uses a 2-stage, cluster-sampling design for each city or state
jurisdiction to acquire a representative sample of students for each participating US State.
Youth were included if they provided a valid response to measures of sexual identity, sexual

1Sex was measured by asking participants, “What is your sex?” with response options of male and female. The national YRBS did not
measure gender identity.
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behavior, high-intensity binge drinking, race/ethnicity, and age (n = 10, 839). The University
of Texas at Austin Institutional Review Board granted exemption from human subjects
review for this study because the data are publically available and anonymous.

Measures

Sexual identity and sexual behavior.—Youth reported sexual minority status via two
items: sexual identity and sex of sexual partners (i.e., sexual behavior). Sexual identity
responses reflected youth who were heterosexual (straight), gay or leshian, bisexual, or not
sure. We include unsure youth in our analyses given that previous studies find unique
associations between victimization and substance use for this group [23]. Youth indicated
sexual behavior with partners who were female, male, female and male, or neither:
Responses were recoded in conjunction with the participant’s sex to reflect other-sex sexual
partners, same-sex sexual partners, male and female sexual partners,2 and no sexual
partners.

Standard and high-intensity binge drinking.—A single item was used to assess
standard and high-intensity binge drinking among youth: “During the last 30 days, what is
the largest number of drinks you had in a row, that is, within a couple of hours?” Response
options ranged from “I did not drink during the past 30 days” to “10 or more drinks”.
Similar to previous studies [1,4-6], responses were recoded into four binary variables: Two
that reflected standard binge drinking rates for girls (1 = 4 or more drinks, 0 = 3 or less
arinks) and boys (1 = 5 or more drinks, 0 = 4 or less drinks) and two that captured two-times
the standard binge drinking rate (i.e., high-intensity binge drinking) for girls (1 = & or more
arinks, 0 = 7 or less drinks) and boys (1 = 10 or more drinks, 0 = 9 or less drinks).

School-Based Victimization.—We use 5 items from a previously validated 6-item3
measure to assess physical victimization at school [27]. Sample items include, “During the
past 12 months, how many times where you in a physical fight on school property?” with
response options ranging from 0= 0 times to 7= 12 or more times, and “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” with response options ranging from 0= 0 days to 4
= 6 or more days. ltems were summed (measure range 0-34).

Covariates.—Demographic covariates include race/ethnicity (coded as White, Black,
Hispanic, Asian/Pacific Islander, and Other [i.e., American Indian, Alaska Native, and
multiple non—Hispanic]), and age.

2Though we recognize that “both-sex” sex sexual partners is often used to denote participants who report sexual relationships with
male and female partners, we elected to use more gender inclusive language as the term “both-sex” perpetuates a false gender binary.

The original 6-item scale[27] includes one item that is no longer included on the YRBS: “During the past 12 months, how many
times has someone stolen or deliberately damaged your property such as your car, clothing, or books on school property?”. \We
conducted conflrmatory factor analysis to support our use of the 5-item scale: Results indicated that the 5-item factor demonstrated
good model fit, y (5) 15.47, p<.001, RMSEA =.021, 90% CI [.015, .027], CFI = .969, TLI =.938, SRMR =.029, with all
indicators Ioadmg strongly onto the single factor. Further, because the item regarding missing school “...because you felt you would
be unsafe...” is not a direct measure of victimization, we also conducted a 4-item confirmatory factor anaIyS|s excluding that item.
Results |nd|cated that the 4-item factor demonstrated poorflt;( (6) = 3668.98, p<.001, RMSEA =.198, CFI =.797, TLI = .662,
SRMR = .161.
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Statistical Analysis

Results

All data management, preliminary data analysis, and logistic regression models were
conducted in Stata 14.1. Due to the complex survey design of the YRBS and the modeling of
categorical independent and dependent variables, Mplus 7.4 was used to test the indirect
effect between sexual minority status and high-intensity binge drinking via school-based
victimization. Mediation models were conducted in a path-analysis framework using the
MODEL INDIRECT command with 5000 bootstrap draws to provide estimates of indirect
effects and 95% bias-corrected confidence intervals. All analyses were design adjusted and
weighted.

Sample demographic characteristics are presented in Table 1. Approximately, 15.6% of
youth in the YRBS reported binge drinking at the standard rate (4+ for girls, 5+ for boys);
5.3% reported high-intensity binge drinking (8+ for girls, 10+ for boys). There were no sex
differences in the prevalence of standard binge drinking (OR = 1.08, 95% CI [0.91, 1.28]),
though boys were more likely than girls to engage in high-intensity binge drinking (OR =
1.31, 95% CI [1.01, 1.71]). Roughly 15.10% of girls reported binge drinking at the standard
4+ threshold and 4.64% reported drinking 8+ drinks at some point in the previous 30 days.
Among boys, 16.35% reported drinking 5+ drinks and 6.03% reported consuming 10+
drinks in the previous 30 days. Boys reported greater levels of victimization relative to girls,
t=6.17, p<.001 (effect size, Cohen’s d=.17).

Binge Drinking and School-Based Victimization by Sexual Minority Status

Weighted prevalences of standard and high-intensity binge drinking by sexual minority
status are displayed in Table 2. In the full sample, the prevalence of standard binge and high-
intensity binge drinking were highest among lesbian/gay youth as well as youth who
reported male and female sex partners. Sex-stratified models indicated that lesbian and
bisexual girls reported higher rates of standard and high-intensity binge drinking compared
with heterosexual girls, as did girls who indicated same-sex sexual partners as well as male
and female sexual partners. Behaviorally bisexual boys had elevated rates of binge drinking
at the standard rate compared with boys with only female partners. Boys unsure of their
sexual identity and boys who reported male and female sexual partners displayed the highest
prevalence of 10+ drinking. Youth reporting no sexual partners had the lowest rates of
standard and high-intensity binge drinking.

Bisexual and unsure youth in the full sample experienced significantly higher rates of
school-based victimization than heterosexual youth, as did youth who reported male and
female partners. This pattern was similar among girls, though girls who reported exclusive
same-sex behavior also reported more school-based victimization than heterosexual girls.
Boys who were unsure of their sexual identity and who had male and female sex partners
reported higher levels of victimization than heterosexual identified and behavioral youth.
Youth with no sexual partners reported the lowest rates of victimization.
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Sexual Orientation Differences in Standard and High-Intensity Binge Drinking

Adjusted logistic regression models of the full sample showed significant disparities for
SMY across standard and high-intensity binge drinking outcomes (Table 3).# Lesbian/gay
youth and bisexual youth were more likely than heterosexual youth to participate in
standard, but not high-intensity binge drinking. Youth who reported both male and female
sexual partners had greater odds of standard and high-intensity binge drinking relative to
those with (only) other-sex sexual partners, though youth reporting no sexual partners had
significantly lower odds. The examination of sex-stratified models were supported by
significant interactions between sexual minority status and sex: adjusted Wald ;(2 parametric
test (W) =2.92, p=.019 and W= 3.33, p=.010 for sexual identity by sex interaction for
standard and high-intensity binge drinking, respectively, and W= 69.18, p<.001 and W=
20.57, p < .001 for sexual behavior by sex interaction for standard and high-intensity binge
drinking, respectively.

Lesbian and bisexual identified and behavioral girls had elevated rates of standard binge
drinking relative to heterosexual girls and girls with exclusively male sexual partners.
Lesbian girls were nearly 3.4 times, and girls with male and female sexual partners were
over 1.5 times, as likely as heterosexual identified and behavioral girls to report high-
intensity binge drinking in the past 30 days. Girls reporting no sexual partners were less
likely than girls with exclusively male partners to report standard or high-intensity binge
drinking.

Gay boys were significantly less likely than heterosexual boys to participate in high-
intensity binge drinking. Boys with male and female sexual partners were over two times as
likely as heterosexual boys to report standard binge drinking, whereas boys who reported no
sexual partners were significantly less likely to report standard or high-intensity binge
drinking than heterosexual boys.

Mediating Effect of School-Based Victimization

School-based victimization was significantly associated with both standard and high-
intensity binge drinking across all models (see Table 3). In the full sample, results indicated
that victimization mediated the associations between sexual identity, behavior, and standard
as well as high-intensity binge drinking, with the exception of lesbian/gay youth and for
youth with exclusively same-sex partners (see Table 4). When adjusted for victimization,
models testing differences by sexual identity showed a 14% and 13% reduction in odds of
standard binge drinking for bisexual youth and youth with male and female sexual partners,
respectively, and a 21% reduction in the odds of high intensity binge drinking among youth
with male and female sexual partners.

Among girls, victimization also mediated the association between sexual minority status and
both standard and high-intensity binge drinking outcomes for all sexual minority sub-
groups, with the exception of leshian girls (see Table 5). When adjusting for experiences of
school-based victimization, there was a 28% reduction in the odds of standard binge

4see online supplement for unadjusted odds ratios and tables that include covariate estimates.
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drinking for bisexual girls; there was a 17% reduction in odds of standard binge drinking
and a 29% reduction in odds for high-intensity binge drinking for girls reporting both male
and female sexual partners.

School-based victimization also mediated associations between sexual identity and standard
and high-intensity binge drinking outcomes for boys, though less consistently than for girls.
Associations between sexual behavior and standard and high-intensity binge drinking
outcomes were mediated for youth who reported no sexual partners and both male and
female sexual partners. Adjusting for experiences of school-based victimization reduced the
odds of standard binge drinking by 41% for boys with male and female sexual partners.

Discussion

Among a US national sample, subgroups of SMY, especially lesbian and behaviorally
bisexual girls, displayed substantial risk for high-intensity binge drinking compared with
heterosexual peers. Findings indicate notable sexual orientation differences in risk for
excessive alcohol use at higher rates of consumption not captured by measures based on the
standard cutoff values for binge drinking. The use of a large, recent U.S. national sample
also allowed us to investigate sexual orientation differences in high-intensity binge drinking
for males and females separately, and across two measures of sexual minority status. Results
suggest unique differences in the risk for high-intensity binge drinking for lesbian relative to
bisexual youth and for behaviorally bisexual youth relative to those with only other- or
same-sex partners.

Sexual minority girls, on the basis of identity, were between 1.5 and 3.4 times as likely as
heterosexual girls to engage in standard and high-intensity binge drinking, with lesbian girls
indicating the highest rates of risk. Girls who reported both male and female sexual partners
were also 40% and 62% more likely than girls with only other-sex partners to engage in
standard and high-intensity binge drinking, respectively. Gay boys, on the basis of identity
and behavior, were similar to, or in some cases, less likely than heterosexual boys to
participate in heavy alcohol use. Behaviorally bisexual boys, however, were 2.2 times as
likely as boys with only other-sex partners to engage in standard binge drinking. Though
sex-stratified results are underpowered, findings are consistent with and provide further
support for the “gender paradox” in sexual-orientation-related alcohol use disparities,
whereby sexual minority women indicate more robust disparities in alcohol-related
outcomes than do sexual minority men [12,16,17]. Sex-stratified findings are also consistent
with adult studies of sexual orientation differences in high-intensity binge drinking [28].

As hypothesized, our results indicate that experiences with physical victimization at school
help to explain why some SMY are more likely to engage in excessive alcohol use [19]. The
extent to which victimization mediated the effect between sexual minority status and
standard and high-intensity binge drinking is consistent with previous theoretical and
empirical literature highlighting the health-compromising effects of victimization, which are
often attributed to anti-LGB stigma [19,29]. In our study, however, there are notable
differences in the mediating effect of school-based victimization by sexual identity, sexual
behavior, and sex. Experiences with physical victimization at school, for example, appear to
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be a particularly salient mediator for sexual minority girls on the basis of identity and
behavior, with the exception of lesbian-identified girls. School-based victimization was also
a less consistent mediator for boys. Findings from prior studies demonstrate that sexual
minority boys are more likely to experience school-based victimization than sexual minority
girls [21,22]. Our findings are, however, consistent with another recent study in which
researchers found that experiences with bullying explained sexual orientation difference in
alcohol use for girls, but not boys [30]. Future research with more robust samples of sexual
minorities could reveal the degree to which physical victimization is a distinctive mechanism
for alcohol use for sexual minority boys relative to sexual minority girls.

With regards to the lack of mediation for lesbian girls and sexual minority boys, previous
research on the differential effect of bias-based victimization relative to general harassment
suggests that homophobic victimization may have a unique effect distinct from the effects of
general victimization on the health of SMY [31]. Similarly, reports of other forms of peer
harassment, such as bullying — which is defined by a power differential and repetition of
peer harassment [32] — may play a differential or additive role in SMY substance use. Future
studies could also consider minority-specific experiences, such as internalized stigma, or
stressors associated with coming out (i.e., fear of rejection from parents or peers) that appear
to be distinctive for sexual minority girls [33]. General psychosocial factors associated with
alcohol use, such as perceived drinking norms, positive expectancies, and drinking to
conform, have preliminarily been shown to mediate sexual orientation differences in alcohol
consumption, particularly for sexual minority women [34-36]. Another theory is that lesbian
girls eschew traditional gender norms and thus engage in alcohol use — a traditionally
masculine behavior — more readily than their heterosexual peers [17]. Ultimately, more
empirical work is needed to explore the multiple mechanisms that contribute to elevated
rates of alcohol use among sexual minorities.

Not unlike previous studies [11,16], we note more robust disparities for youth who report
bisexual identity and behavior. Though not well understood, many scholars suggest that
there are more robust sexual orientation disparities in alcohol use for bisexual youth due to
the unique effects of biphobia [37], including stigma-related experiences from both
heterosexual and gay/lesbian peers. Given stereotypes about bisexual identity, bisexual youth
may experience an invalidation of their sexual identity from peers, or related forms of sexual
harassment [38]. Interestingly, youth who reported bisexual identity and behavior did not
consistently report the highest rates of school-based victimization (see Table 1), though
these experiences mediated the association between sexual minority status and standard as
well as high-intensity binge drinking for these youth (with the exception of bisexual-
identified boys). As such, the link between school-based experiences of physical
victimization and alcohol use may be particularly strong for bisexual youth, and bisexual
girls in particular.

As with all studies, there are limitations to note. The data are cross-sectional; we cannot
make claims about the temporal order of these associations, including the mediating effect of
physical victimization. However, the recall period of our items helps to limit temporal
confounding given that victimization was largely measured for the past 12-months and
drinking in the previous 30 days. In the current study, we estimated sexual orientation
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differences in the likelihood of standard and high-intensity binge, we were not able to
ascertain how frequently youth engage in the behavior. Given the acute consequences of
binge drinking (e.g., alcohol poisoning, alcohol-related injury or death) [3-5], even a single
episode of high-intensity binge drinking, particularly among youth, is of great concern.
Furthermore, we were not able to test other within-group differences that influence underage
alcohol use such as race/ethnicity or age — we do, however, account for these effects.
Although we assessed victimization as a mediator of sexual identity differences in high-
intensity binge drinking, future work would benefit from assessing less physical forms of
aggression, such as verbal bullying and online harassment. Given that high-intensity binge
drinking is a relatively low prevalence behavior and the number of SMY is relatively small,
studies with larger numbers of sexual minorities, or that purposively oversample SMY, are
needed to help disentangle within-group differences in rates of high-intensity binge drinking.
Similarly, results from sex-stratified models were underpowered to detect differences,
particularly for boys. Finally, the YRBS is a school-based survey, and thus does not include
students who are not currently enrolled, pushed-out, or less likely to attend for fear of
bullying — youth who are dis-proportionately more likely to be sexual minorities and to
engage in substance use [39,40]. Thus, these limitations in power and selection imply that
the effects we find are likely to be under-estimates of disparities in the full population of
youth.

Despite these limitations, there are several strengths of the current study. First, we used a
large population-based survey to estimate rates of high-intensity binge drinking among
heterosexual and SMY. Findings are the first to indicate disparities in high-intensity binge
drinking for SMY and point to particularly concerning rates of excessive alcohol use for
sexual minority girls. The identification of these disparities highlights the practical
importance of brief alcohol screenings for SMY in school, primary care, and mental health
settings. Further, school-based victimization largely explained sexual minority differences in
standard and high-intensity binge drinking, especially for girls. Given that rates of school-
based victimization and bullying are lower in schools with anti—discrimination and
enumerated anti—bullying policies, this may prove to be a simple but effective strategy to
decrease rates of high-intensity binge drinking for SMY [24].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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IMPLICATIONS AND CONTRIBUTION

Sexual minority youth are more likely to report heavy alcohol use than their heterosexual
peers, yet studies have not assessed more dangerous, but prevalent, levels of excessive
alcohol use. Sexual minority girls are at elevated risk for high-intensity binge drinking.
Youths’ experience with school-based victimization helped to explain these disparities.
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