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Abstract

Background—College students identifying as Lesbian, Gay or Bisexual (LGB) are at increased
risk for substance use. Few studies have assessed correlates of concurrent substance use, which
increases the risk for substance use disorders.

Objectives—The current study aimed to (1) examine differences in substance use among male
and female sexual minorities and (2) explore the impact of psychosocial factors on the relationship
between sexual identity and concurrent substance use.

Methods—A web-based survey assessing health behavior, psychosocial characteristics, attitudes
and demographics was administered to students from six colleges in the southeastern US. A total
of 4840 students responded to the survey; 2.9% reported a homosexual identity (n = 111) and
3.5% reported a bisexual identity (n = 135). Multivariable modeling was used to assess the
relationship between sexual identity and the number of substances used, adjusting for
demographic and psychosocial factors.

Results—Bisexual females were significantly more likely than their homosexual or heterosexual
counterparts to report tobacco use (p < 0.0001), binge drinking (p < 0.05) and marijuana use (p <
0.0001) in the past 30 days. No differences in substances used existed among males. Adjusted for
age and ethnicity, homosexually- and bisexually-identified females were more likely to have
concurrent substance use than those who identified as heterosexual (p < 0.0001 and p < 0.0001,
respectively). Adjusting for psychosocial factors decreased the magnitude and significance of the
association (p < 0.01 and p < 0.001, respectively). Conclusion: Female sexual minorities are at
high risk for substance use. Targeting specific psychosocial factors might be useful in efforts to
address use of tobacco, alcohol and marijuana among LGB young adults.
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Introduction

Globally, abuse and dependence of alcohol, tobacco and other drugs causes a combined
12.4% of all deaths. In 2010, nearly 9% of the US population aged 12 and older was
classified with substance use dependence or abuse (1); lifetime prevalence of substance use
dependence or abuse was estimated at nearly 15% (2). Substance abuse and dependence are
characterized by a pattern of continued and pathological use of alcohol, tobacco or other
prescription or illicit drugs, impacting an individual's mental and physical health, and the
health and wellbeing of those around them.

Substance use initiation typically occurs during adolescence and young adulthood, with peak
prevalence occurring in late adolescence and young adulthood (3). A recent national study
found the prevalence rate by age 17 was more than 40% for cigarettes, more than 60% for
alcohol and more than 30% for marijuana (4). The concurrent use of more than one
substance is common among adolescents and young adults, with those engaging in heavy
and episodic marijuana use being at greater risk for subsequent illicit drug use (5), and with
heavy alcohol and tobacco use being associated with the use of illicit substances (6).
Concurrent substance users are also more likely to have or develop substance use disorders
(7). Given that lifetime prevalence of substance use increases as age increases (4), young
adulthood is a critical period for intervention.

In particular, young adults identifying as lesbian, gay and bisexual (LGB) have been shown
to be more prone to substance use and abuse compared to their heterosexual counterparts (8—
12). The higher prevalence of substance use among sexual-minority youth and young adults
is typically explained through the conceptualization of the minority stress model (13). The
minority stress model extends social stress theory, suggesting that the stigma and prejudice
associated with a minority status causes psychosocial stressors, which can lead to
compromised psychological health, including substance use and substance use disorders.
Individuals who identify as LGB report experiencing greater discrimination and are more
likely to report psychosocial disorders (e.g. anxiety disorders, mood disorders) compared to
their heterosexual counterparts (13-15). Thus, understanding how psychosocial factors (e.g.
perceived stress, satisfaction with life, emotional stability) are associated with concurrent
substance use may be important to the development of LGB-specific interventions.

While earlier research assessing the association between sexual orientation and substance
use often failed to look at within group differences (16), recent research suggests that the
prevalence and type of substance use varies between LGB young adults, with sex (male
versus female) being an important moderating factor. Among female undergraduate
students, bisexual women have been found to be more likely to use or abuse marijuana,
illicit drugs, cigarettes and medically prescribed substances when compared with their
heterosexual and homosexual counterparts (17,18). Some research suggests that drinking
behaviors are similar among LGB female undergraduates (18,19), while other research
suggest higher rates of binge drinking among LB women, versus heterosexual women
(12,20). Homosexual and bisexual male college students have been found to be significantly
less likely than their heterosexual counterparts to drink heavily, but may be more likely to
use some illicit drugs (19,20).
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A growing body of research exists associating the use of particular substances to sexual
orientation; however, few studies have assessed the prevalence and correlates of concurrent
substance use and sexual orientation. Furthermore, few studies have controlled for social or
psychological variables. To date, no studies that we are aware of have assessed individual-
level psychosocial correlates of substance use among LGB college students. Given the
aforementioned literature, the purpose of this study was: (1) to examine differences in
substance use among male and female sexual minorities, and (2) to explore the impact of
psychosocial factors on the relationship between sexual identity and concurrent substance
use.

Data for these analyses come from a larger cross-sectional study on the health behaviors of
college students. In 2010, a random sample of students from six colleges in the southeastern
US (5000 students at each school, and a census of all students a two schools with enrollment
less than 5000) were invited to complete an online survey (n = 24 055). Of the students who
received the invitation to participate, 4840 students returned a completed survey (20.1%).
Only participants who had complete data on sexual orientation, smoking, binge drinking,
marijuana use and psychosocial questions were included in these analyses (n = 3892).
Additional details about the study recruitment and study design procedures can be found
elsewhere (21). The Emory University Institutional Review Board approved this study,
IRB# 00030631.

The online survey contained 230 questions and assessed a variety of health behaviors,
psychosocial characteristics, attitudes and demographics. Sexual orientation was defined by
self-reported sexual identity, asking participants, “What best describes your sexual
orientation?” with response options: “heterosexual”, “homosexual” and “bisexual”. For
these analyses, the primary outcome of interest was substance use. Participants were asked
about cigarette smoking (“In the past 30 days, on how many of those days did you smoke a
cigarette, even one puff?”), marijuana use (“In the past 30 days, on how many of those days
did you smoke marijuana?”) and alcohol use (“In the past 30 days, on how many of those
days did you drink alcohol?””). Responses to each of these questions were dichotomized (yes,
no). Binge drinking was assessed by asking those who reported drinking at least once in the
past 30 days, “In the past 30 days, on how many of those days did you drink more than 5
alcoholic drinks on one occasion?” Responses were dichotomized with those reporting
drinking more than five alcoholic drinks on a single occasion in the past 30 days being
considered binge drinkers.

Concurrent substance use was assessed by computing a substance use score, aggregating the
dichotomized responses to cigarette smoking, marijuana use and binge drinking to form an
index, with reported use of each substance being scored as a 1, such that use of no
substances scored a 0 and use of all three substances scored a 3.
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Depressive symptoms were assessed through the Patient Health Questionnaire (PHQ-2) (22),
which is a two-item depression screening tool, based on DSM-4 diagnostic criteria,
assessing frequency of depressed mood (“feeling down, depressed or hopeless”) and
anhedonia (“little interest or pleasure in doing things”) over the past two weeks. Responses
were rated on a 4-point Likert scale (0 = not at all to 3 = nearly every day). A total score =3
has been used to screen for clinical depression (22).

Perceived stress was assessed through the four-item Perceived Stress Scale (PSS-4) (23) to
assess the amount of stress they experienced in the past month using a 5-point Likert scale
(0 = never to 4 = very often). Higher total scores indicate greater levels of perceived stress.
Psychometric analyses revealed appropriate internal consistency, convergent validity and
test-retest reliability (23).

Satisfaction with life was assessed through the Satisfaction With Life Scale (SWLS), a short
5-item scale, scored on a 7-point scale (1 = strongly disagree, 7 = strongly agree) and
designed to measure global cognitive judgments about one's satisfaction with life (e.g. “In
most ways, my life is close to my ideal”) (24,25).

Sensation seeking was assess through the Brief Sensation Seeking Scale (BSSS-4) (26),
using the following four items: | would like to explore strange places; | like to do
frightening things; | like new and exciting experiences, even if | have to break the rules; and
| prefer friends who are exciting and unpredictable. Psychometric analyses revealed
appropriate internal consistency, convergent validity and test—retest reliability (26).

Five-Factor Personality Traits were assessed through the Ten-Item Personality Inventory
(TIPI) (27), which organizes personality theories into five primary non-cognitive personality
factors, called the “Big Five” (Extraversion, Agreeableness, Conscientiousness, Emotional
Stability and Openness to Experience). Items are rated on a 7-point scale (1 = disagree
strongly to 7 = agree strongly). The TIPI has demonstrated appropriate internal consistency,
adequate convergent validity, test—retest reliability and appropriate patterns of predicted
external correlates (27).

Social and demographic information was also collected, including age (in years), sex (male

or female), ethnicity (categorized as non-Hispanic white, black or other) and attendance at a
two-year versus a four-year college. Questions that asked about sexual risk taking, specific

smoking and quitting attitudes and behaviors, and exposure to secondhand smoke were not

included in these analyses.

Data analyses

Univariate statistics (means and standard deviations) and frequencies were used to compute
descriptive statistics for the total sample and for the subsamples of heterosexual,
homosexual and bisexual students. Because previous research on substance use among
sexual minority samples has identified sex as an effect modifier (18), differences were
assessed after stratifying the samples by male and female. Differences between the three
subsamples for males and for females were computed using ANOVA tests (continuous data)
and chi-square tests (categorical data). When the inequality of variance assumption was not
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met, Welch's ANOVA was used instead of the Tukey post-hoc test. Simple linear regression
was performed to assess the relationship between sexual orientation and the substance use
index, before adjusting for other factors. Multicollinearity was assessed between all
predictors. Two multivariable linear regression models were constructed for each sex (males
and females). The first model assessed the relationship between sexual orientation and the
substance use index after controlling for the demographic factors of age and race/ethnicity.
The second model adjusted for demographic factors and for psychosocial factors (depressive
symptoms, perceived stress, satisfaction with life, sensation seeking and the Big 5
personality traits). Data cleaning, univariate, bivariate and multivariable analyses were
conducted in SAS (SAS Institute, Inc., Version 9.3, Cary, NC).

The majority of the sample was female (71.2%), white or black (46.7% and 37.7%,
respectively), and attended a 4-year school (63.0%). Among the total sample, 2.9% of
students reported a homosexual identity (n =111) and 3.5% reported a bisexual identity (n =
135). More specifically, among males, 4.5% reported being homosexual and 2.3% reported
being bisexual, while among females, 3.9% reported being bisexual and 2.2% reported being
homosexual (Table 1). Compared to homosexual or heterosexual students, bisexual students
reported more depressive symptoms (p < 0.0001), higher levels of stress (p < 0.001), lower
satisfaction with life (p < 0.0001), higher levels of sensation seeking (p < 0.0001), lower
levels of conscientiousness (p<0.001), and lower levels of emotional stability (p < 0.0001).

In addition, compared to homosexually or heterosexually-identified males, bisexual males
reported more depressive symptoms (p < 0.0001) and higher perceived stress (p < 0.001)
(Table 2). In looking at the Big-Five personality traits, homosexually-identified males
reported higher levels or conscientiousness (p < 0.05) and openness (p < 0.01) compared to
either heterosexual or bisexually identified males. However, no significant bivariate
differences were identified between heterosexual, homosexual and bisexual males for any
substance use, including alcohol use, binge drinking, marijuana use or tobacco use.

Compared to heterosexually or homosexually-identified females, bisexually-identified
females exhibited more depressive symptoms (p < 0.0001), higher levels of perceived stress
(p < 0.01), lower satisfaction with life (p < 0.0001) and higher levels of sensation seeking (p
< 0.0001). Compared to heterosexually-identified females, both homosexually and
bisexually-identified females reported lower levels of agreeableness (p < 0.001) and
contentiousness (p < 0.001). Furthermore, bisexually-identified females reported
significantly lower levels of emotional stability than either homosexually or heterosexually-
identified females (p < 0.0001). Bisexually-identified females were also significantly more
likely than their heterosexually or homosexually-identified counterparts to report any
alcohol use (p50.001), binge drinking (p < 0.05), marijuana use (p < 0.0001) or tobacco use
(p < 0.0001) in the past 30 days.

Among males, multivariable linear regression models indicated no significant association
between sexual orientation and substance use score after adjusting for age and ethnicity
(Table 3). The relationship between sexual orientation and substance use score remained
insignificant after adjusting for psychosocial factors. Significant correlates of substance use
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included ethnicity, with non-Hispanic black individuals being less likely to use substances
than white individuals (p < 0.0001), and other racial/ethnic groups being less likely to use
substances than white individuals (p < 0.001); satisfaction with life, with higher satisfaction
being associated with lower substance use scores (p < 0.0001); sensation seeking, with
higher levels of sensation seeking being associated with higher substance use scores (p <
0.0001); and contentiousness, with higher levels of contentiousness being associated with
lower substance use scores (p < 0.001).

Among females, multivariable linear regression models indicated a significant association
between sexual orientation and substance use score, after adjusting for age and ethnicity,
with homosexually and bisexually-identified females being more likely to use substances
than heterosexually-identified females (p < 0.0001 and p < 0.0001, respectively) (Table 3).
Adjusting for psychosocial factors decreased the magnitude of association between sexual
orientation and substance use score by greater than 10% for both homosexual and bisexual
females. While sexual orientation remained significant in the model, these findings suggest
that psychosocial factors confound the relationship. In addition to sexual orientation,
significant correlates of substance use score among females included ethnicity, with non-
Hispanic black individuals being less likely to use substances than white individuals (p <
0.0001), and other racial/ethnic groups being less likely to use substances than white
individuals (p < 0.0001); depressive symptoms, with a higher number of symptoms being
associated with higher substance use scores (p < 0.01); satisfaction with life, with higher
satisfaction being associated with lower substance use scores (p < 0.001); sensation seeking,
with higher sensation seeking scores being associated with higher substance use scores (p <
0.0001); extraversion, with higher levels of extraversion being associated with higher
substance use scores (p < 0.0001); and conscientiousness, with higher levels of
conscientiousness being associated with lower levels of substance use (p < 0.0001).

Discussion

The current study provides novel and important information regarding concurrent substance
use among LGB-identifying college students. Findings from this study suggest a significant
association between sexual identity and the number of substances used among female
college students, with those identifying as homosexual or bisexual having a higher odds of
increased substance use than their heterosexual counterparts. Consistent with existing
research (17-19), after controlling for demographic factors, the relationship between the
number of substances used and sexual identity was strongest among women who were
bisexually identified. However, the magnitude of association between bisexual identity and
concurrent substance use decreased significantly after adding psychosocial factors to the
model. Interestingly, the magnitude of association did not change substantially for
homosexually-identified females, suggesting that psychosocial factors confound the
relationship between sexual orientation and substance use in bisexual women. Indeed, in
bivariate analyses, data suggest that bisexual females have a unique psychosocial identity,
with more depressive symptoms, higher perceived stress, lower satisfaction with life, higher
levels of sensation seeking, lower levels of agreeableness, lower levels of contentiousness
and lower emotional stability. More research is needed to better understand why this unique
psychosocial profile might exist and how it might lead to increased substance use.
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Males in this sample did not differ in substance use by sexual identity, and multivariable
regressions did not find significant association between sexual identity and concurrent
substance use among males. While a number of studies have found a significant association
between sexual identity and illicit drug use among college males (17,19,28), findings have
been inconsistent with regard to the association of sexual identity and binge drinking or
cigarette smoking (19,29). It is possible that no association existed in the current study
because we opted to combine substances with differing associations into one substance use
score. Additionally, the relatively small sample size of males in this study likely limited our
ability to detect significant differences. Furthermore, the only illicit substance included in
this study was marijuana; we did not inquire about other illicit substances such as ecstasy or
opiates. Previous research has identified differences between homosexually or bisexually-
identified males and heterosexual males in the use of other illicit substances (9,17).

Interestingly, at 40.4% for all males and 26.2% for all females, the prevalence of cigarette
smoking among this sample was substantially higher than national estimates for individuals
ages 18-24 (21.3% and 16.4%, respectively) (30). This may be based on the fact that the
geographic region from which the sample for the current study was drawn has higher
tobacco prevalence than the national average (31).

The current findings have implications for research and practice. These results suggest that
sexual identity is an important correlate of increased and concurrent substance use, but that
psychosocial factors also play an important role. In particular, efforts to reduce substance
use should focus on bisexually identified female college students. Targeting specific
psychosocial factors might be a useful addition to substance use interventions. However,
more research is needed to better understand how psychosocial factors may lead to different
patterns of substance use among sexual minorities, and whether or not those factors are a
result of or a response to minority stresses. In addition, more research is needed to assess
whether or not race/ethnicity interacts with gender to yield different levels of substance use.
The current study was unable to evaluate this potential interaction due to limitations in
sample size. Finally, researchers may also aim to test and evaluate interventions to decrease
substance use by targeting the psychosocial factors identified in this study (e.g. emotion
regulation, sensation seeking).

This study has a number of limitations. First, the survey sample was a convenience sample,
was largely female, and was drawn from colleges in the Southeast. This limits the
generalizability of these findings to other populations or geographic areas. However, this
sample reflects the characteristics of these school populations and has strong representation
from individuals of both White and Black racial backgrounds. Second, the survey response
rate was 20.1%, which might suggest sampling bias. However, previous online research has
yielded similar response rates (29-32%) among the general population (32) and a wide
range of response rates (17-52%) among college students (33). We are also unable to
ascertain how many participants did not open the e-mail or had inactive email accounts,
which impacts what the true “denominator” for this response rate may have been. In
addition, prior work has demonstrated that, despite lower response rates, internet surveys
yield similar statistics regarding health behaviors compared to mail and phone surveys (34).
Another limitation is that all survey items were self-reported. Due to the sensitive nature of
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disclosing one's sexual orientation and substance use behaviors, response bias may be a
concern. Additionally, these findings relate only to self-reported sexual identity, the
cognitive aspect of sexual orientation. Research suggests that including measures sexual
attraction and sexual behavior could yield differences in the association between sexual
orientation and substance use (29). This study used secondary data, collected for other
purposes, and adding these additional dimensions of sexual orientation was not possible.
Finally, the cross-sectional nature of this study limits the extent to which we can make
causal attributions. Despite these limitations, this study focuses on an understudied
population (LGB young adults) with important health disparities that should be considered
in public health research and programming.

In conclusion, these findings suggest that, among females, significant disparities exist in
substance use by sexual orientation. However, these disparities may be confounded by
psychosocial factors like satisfaction with life, sensation seeking, extraversion and
contentiousness. These findings suggest that psychosocial factors should be considered in
future research among LGB young adults.
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