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Background: Sexual minorities are more likely than their heterosexual counterparts to develop alco-
hol use disorder (AUD), and understanding the underlying reasons for this heightened risk is a public
health priority. This study examined relationships between sexual orientation discrimination and
DSM-5 AUD severity.

Methods: The 2012 to 2013 National Epidemiologic Survey on Alcohol and Related Conditions III
conducted in-person interviews with a nationally representative sample of U.S. adults (N = 36,309).
Approximately 2.8% of the target population self-identified as lesbian, gay, or bisexual, 3.1% had at
least 1 past-year same-sex sexual partner, and 8.3% reported same-sex sexual attraction.

Results: Adults who identified as lesbian, gay, bisexual, heterosexual with same-sex attraction and/
or current same-sex sexual partners, and those not sure of their sexual identity, had higher rates of indi-
vidual DSM-5 AUD criteria than heterosexual-identified adults with only opposite-sex attraction and
sexual partners. Respondents who were bisexual or unsure of their sexual identity consistently had the
highest probabilities of endorsing each of these AUD criteria relative to the other subgroups. Differ-
ences in AUD severity across sexual orientation subgroups were much larger among women than
among men. Sexual minorities who experienced higher levels of sexual orientation discrimination had
significantly higher levels of AUD severity than sexual minorities who experienced lower levels or no
discrimination. In particular, greater levels of sexual orientation discrimination increased the odds of
impaired control criteria and pharmacologic criteria. Associations between prior-to-past-year sexual
orientation discrimination and AUD severity were not as robust as those involving past-year discrimi-
nation.

Conclusions: Sexual minorities are at substantially greater risk of severe DSM-5 AUD, and this is
particularly true among those who experience high levels of sexual orientation discrimination. Findings
indicate that proximal experiences of discrimination are more salient than distal experiences. AUD
treatment should address recent sexual orientation discrimination given that such experiences are asso-
ciated with more severe AUD.
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ALCOHOL USE DISORDER (AUD) carries a large
health, social, and economic burden worldwide (World

Health Organization, 2014). In the United States alone, more
than 65 million adults meet the criteria for an AUD in their
lifetime (Grant et al., 2015b). There is a wealth of research

indicating that lesbian, gay, and bisexual individuals (also
referred to as sexual minorities) are at heightened risk of
heavy drinking and AUD (Cochran and Mays, 2006; Drab-
ble et al., 2005, 2013; Green and Feinstein, 2012; Hughes
and Eliason, 2002; Hughes et al., 2010a,b; Kerridge et al.,
2017; McCabe et al., 2004, 2005, 2009; Medley et al., 2016).
Enhancing understanding of the underlying reasons for
health disparities among sexual minorities is a public health
priority (Institute of Medicine, 2011). Although researchers
increasingly consider sexual orientation an important area of
inquiry, to our knowledge there have been no investigations
of potential risk factors for greater AUD severity among
sexual minorities using DSM-IV or DSM-5 criteria.
Many studies on sexual minority health have posited that

disparities are related to sexual minority stress (Cochran
et al., 2003; Drabble et al., 2005; Hughes and Eliason, 2002;
Meyer, 2003), yet no large-scale studies have directly tested
this proposition for AUD severity among sexual minorities.
Although sexual orientation includes multiple dimensions
(e.g., attraction, behavior, and identity), the few national
alcohol studies that have assessed sexual orientation have
generally focused on only 1 or 2 dimensions. Findings from
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these studies suggest that sexual identity is a more salient pre-
dictor of AUD than sexual behavior (Drabble et al., 2013;
McCabe et al., 2009; Talley et al., 2015). For instance,
McCabe and colleagues (2009) found greater odds of DSM-
IV alcohol dependence among women and men who identi-
fied as lesbian/gay than those who identified as heterosexual,
but found no such differences based on sex of sexual part-
ners. Although sexual minority women and men who “iden-
tify” as lesbian/gay may have greater exposure to
discrimination and other forms of minority stress than those
who engage in same-sex behavior or have same-sex attrac-
tions but do not identify as a sexual minority, prior studies
emphasize the importance of assessing multiple measures of
sexual orientation (Drabble et al., 2013; McCabe et al.,
2009; Talley et al., 2015).

There is evidence that risk of heavy drinking and AUD
differs based on sex (Eisenberg and Wechsler, 2003; Hughes
et al., 2016; McCabe et al., 2005, 2009). Although studies in
the United States and elsewhere have, almost without excep-
tion, found higher rates of heavy drinking and AUD among
sexual minority men and women, the associations are consis-
tently stronger for sexual minority women (Eisenberg and
Wechsler, 2003; Hughes et al., 2010a, 2016; McCabe et al.,
2005, 2009). Thus, it is important to consider potential sex
differences in research focusing on AUD among sexual
minorities (Hughes et al., 2016; Institute of Medicine, 2011).

The current study is based on the premise that sexual
minorities are at heightened risk of AUD as a consequence
of environmental, institutional, and social factors associated
with being part of a stigmatized and marginalized population
(e.g., Herek, 2009; Institute of Medicine, 2011; McCabe
et al., 2010). The minority stress model describes how dis-
crimination, social stigma, prejudice, and victimization con-
tribute to heightened risk of AUD among sexual minorities
(Meyer, 1995, 2001, 2003). Meyer (2003) proposed a number
of processes directly related to minority stress, including
stressful events and conditions such as exposure to harass-
ment, victimization, and violence; expectations of such
events and the vigilance that this expectation requires; inter-
nalization of negative societal attitudes about homosexual-
ity; and concealment of one’s sexual orientation. Sexual
orientation discrimination has been shown to be associated
with substance use and compromised mental health (e.g.,
Bostwick et al., 2014; Hatzenbuehler et al., 2009, 2010; Lee
et al., 2016; Lewis et al., 2003; Mays and Cochran, 2001;
McCabe et al., 2010, 2017; Slater et al., 2017).

Although evidence suggests that exposure to sexual minor-
ity stressors, such as discrimination, is associated with sub-
stance use and poor health, a number of gaps and limitations
remain in the literature. As noted above, most studies using
nationally representative samples do not include all 3 major
dimensions of sexual orientation. In addition, existing studies
have focused primarily on the prevalence of AUD and have
not considered AUD severity. Moreover, the majority of
existing studies include relatively small samples that prohibit
examinations of sex differences, individuals who are “not

sure” about their sexual orientation, and risk factors associ-
ated with severe AUD among sexual minorities. To address
these gaps, theory-driven studies are needed to enhance
understanding of AUD severity among sexual minorities and
to better inform development of evidence-based and targeted
prevention strategies for this high-risk population.

To date, research using the minority stress model has pri-
marily explored the connections among sexual identity, dis-
crimination, and health outcomes rather than accounting for
multiple sexual orientation dimensions. Thus, the major
objectives of this study were to: (i) examine the prevalence of
DSM-5 AUD criteria as a function of sexual orientation, (ii)
assess associations between sexual orientation discrimination
and DSM-5 AUD severity among sexual minorities, and (iii)
examine potential variations in these associations based on
sex and sexual orientation dimensions.

MATERIALS ANDMETHODS

Study Design

The 2012 to 2013 National Epidemiologic Survey on Alcohol
and Related Conditions III (NESARC-III) included a nationally
representative sample from the general civilian noninstitutionalized
population of U.S. adults aged 18 years and older (N = 36,309).
The Alcohol Use Disorder and Associated Disabilities Interview
Schedule-5 (AUDADIS-5) is a structured diagnostic interview and
was used to conduct in-person interviews in households. The house-
hold response rate was 72%, the person response rate was 84%, and
the overall response rate was 60%. The NESARC-III study design
is described in more detail elsewhere; all procedures received full
human subjects review and institutional review board approval
(Grant et al., 2015a, NESARC-III source statement).

Using NESARC-III data, approximately 66.2% of the popula-
tion was estimated to identify as White, 11.8% as African
American, 5.7% as Asian, 14.7% as Hispanic, and 1.6% as Native
American or another race/ethnicity. After applying the final survey
weights, approximately 2.8% of the population self-identified as les-
bian, gay, or bisexual; 3.1% reported at least 1 same-sex sexual part-
ner in the past year; and 8.3% of the population reported same-sex
sexual attraction. An estimated 8.9% (SE = 0.24) identified as a sex-
ual minority based on at least 1 of the 3 sexual orientation dimen-
sions. Slightly more women than men endorsed same-sex sexual
attraction and sexual identity while slightly more men endorsed
same-sex sexual behavior.

Measures

Past-year DSM-5 AUD and AUD severity were assessed accord-
ing to criteria of the DSM-5 using the AUDADIS-5. Consistent
with the DSM-5, a past-year AUD diagnosis was based on the pres-
ence of at least 2 of the 11 DSM-5 criteria (American Psychiatric
Association, 2013; Hasin et al., 2013); past-year nondrinkers and
lifetime abstainers, originally coded as having missing values on the
11 DSM-5 criteria in the NESARC-III data, had the missing values
overwritten with responses of “no” prior to variable creation and
analysis. The AUD criteria were grouped into the following 4 cate-
gories based on the DSM-5 (American Psychiatric Association,
2013): (i) impaired control (e.g., drank more or longer than
intended, tried unsuccessfully to cut down, spent a lot of time drink-
ing, or craving); (ii) social impairment (e.g., role interference, fam-
ily/friend problems, or gave up activities); (iii) risky use (e.g., drank
in risky situations or alcohol-related health problems); and (iv)
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pharmacologic (e.g., tolerance or withdrawal). An AUD severity
scale was created by summing yes/no responses to the 11 criteria
(range: 0 to 11). Reliability and validity of the DSM-5-based diag-
noses of AUD have been examined previously (e.g., Grant et al.,
2015b,c; Hasin et al., 2015). DSM-5 AUD criteria scales demon-
strated excellent reliability (intraclass correlation coefficient = 0.9)
in a large population sample (Grant et al., 2015c). Small counts of
“unknown” responses on the 11 DSM-5 criteria were handled in 2
ways: left as missing or replaced with a “no” response. These alter-
natives did not have any substantial impact on the analysis, and all
reported analyses are based on the latter approach.

Sexual orientation discrimination was based on questions from
the Experiences of Discrimination scale (Krieger and Sidney, 1997;
Krieger et al., 2005). The sexual orientation discrimination measure
assessed 6 different types of discrimination that respondents may
have experienced because they were assumed to be a sexual minority
(e.g., obtaining health care, receiving health care, obtaining a job,
applying to school, interacting with police, public locations, and
verbal or physical aggression). The range of responses for each item
was never (0) to very often (4). Two scales were created by summing
responses to the 6 items for prior-to-past-year and past-year dis-
crimination, and each scale ranged from 0 to 24 (McCabe et al.,
2010; Ruan et al., 2008). Both sexual orientation discrimination
scales had excellent reliability based on data from the NESARC-II
(Cronbach’s alphas = 0.84 and 0.81; Ruan et al., 2008) and the
NESARC-III (Cronbach’s alphas = 0.88 and 0.89; McCabe et al.,
2017).

Sociodemographic/background characteristics and other covari-
ates included sex, age, race/ethnicity, educational status, urbanicity,
and geographical region. Sexual orientation subgroups were created
based on prior research (e.g., Drabble et al., 2005; Trocki et al.,
2009) by combining the 3 sexual orientation dimensions into the fol-
lowing 5 mutually exclusive sexual orientation subgroups: (i) les-
bian/gay-identified; (ii) bisexual-identified; (iii) unsure of their
sexual identity; (iv) heterosexual-identified with same-sex attraction
and/or behavior; and (v) heterosexual-identified without same-sex
attraction or behavior. History of household substance-related
problems was assessed by asking respondents whether a parent or
other adult living in their home had an alcohol or drug problem
before respondents were 18 years of age (Ruan et al., 2008).

Other past-year DSM-5 substance use disorders (SUDs) were
assessed using DSM-5-based AUDADIS-5 criteria for drug-specific
diagnoses related to 9 substances: cannabis, cocaine, heroin, hallu-
cinogens, inhalants, prescription opioids, sedatives/tranquilizers,
stimulants, and other drugs (e.g., ecstasy and ketamine). Consistent
with past-year AUD, each DSM-5 SUD diagnosis required positive
responses to 2 or more of the 11 criteria in the 12 months preceding
the interview for each drug-specific SUD. Other DSM-5 mental
health disorders were assessed using the AUDADIS-5, including
lifetime antisocial personality and conduct disorders. Reliability
and validity of the DSM-5-based AUDADIS-5 diagnoses of sub-
stance use and other mental health disorders have been established
in numerous psychometric studies (Grant et al., 2015c, 2016; Hasin
et al., 2015).

Statistical Analysis

All statistical analyses were design-based and incorporated
the complex design features of the NESARC-III sample, includ-
ing stratification of the target population, multistage cluster
sampling, and weighting to compensate for unequal probabili-
ties of selection and differential nonresponse across population
subgroups (for more information about the NESARC-III sur-
vey weight calculations, see Grant et al., 2015a). We used Stata
software (Version 15.1; StataCorp LLC, College Station, TX),
specifically the “svy” suite of commands, to perform all design-
based analyses. Variance estimates were computed using Taylor

series linearization to reflect the complex sampling features
(stratification, cluster sampling, and weighting) in the estimates
of sampling variance.

We began with descriptive analyses, first estimating the probabil-
ity of endorsing each of the 11 individual DSM-5 AUD criteria
among men and women, overall and separately for each of the 5 sex-
ual orientation subgroups (as defined in the Measures section).
Next, we focused on the subpopulation of individuals who met crite-
ria for past-year AUD (i.e., those reporting 2 or more DSM-5 AUD
criteria; American Psychiatric Association, 2013) and estimated per-
centages of men and women (overall and by sexual orientation sub-
group) who endorsed each of the 11 individual AUD criteria.
Sexual orientation subgroup differences were tested using design-
adjusted Rao–Scott tests of association (Rao and Scott, 1984; Rao
and Thomas, 1988). Finally, we estimated the percentages of men
and women who endorsed various criteria groupings based on the
DSM-5 (i.e., impaired control, social impairment, risky use, and
pharmacologic).

Next, we fit multivariable regression models to examine associa-
tions between past-year sexual orientation discrimination and AUD
severity and criteria groupings, adjusting for other relevant covari-
ates. First, among respondents who were asked about past-year sex-
ual orientation discrimination, we began with a linear regression
model for past-year AUD severity (with discrete values ranging
from 0 to 11). Given that the distribution of this criteria count vari-
able included a large number of zeros, we also tested Poisson and
negative binomial regression models to evaluate model fit and
robustness of the estimated relationships. We controlled for sex,
race/ethnicity, age, education, urbanicity, region of the United
States, indicators of any lifetime antisocial or conduct disorders,
any history of a parent or other adult in the household with sub-
stance-related problems, and any indicators of other past-year drug
use disorders in each of these models. To determine whether the
relationship between AUD severity and past-year sexual orientation
discrimination was moderated by sex or sexual orientation, we also
tested 2-way interactions between sex and sexual orientation sub-
groups with sexual orientation discrimination in each of the AUD
severity models.

Finally, we fit 5 design-based binary logistic regression models to
the 5 indicators of different criteria groupings (which were notmutu-
ally exclusive), including the same covariates and interaction terms
and focusing on the relationship of past-year sexual orientation dis-
crimination with the probability of endorsing each type of AUD in
the past year. Given the number of analyses performed, we consid-
ered p < 0.01 to be indicative of statistical significance (Benjamin
et al., 2018).

RESULTS

Prevalence of Past-Year DSM-5 AUD Criteria by Sex and
Sexual Orientation: Overall Population

Table 1 shows the estimated probabilities of endorsing
each of the past-year DSM-5 AUD criteria among U.S.
adults aged 18 years and older based on sexual orientation—
separately for men and women—in the overall population.
Among men, the 5 sexual orientation subgroups varied sig-
nificantly (p < 0.01) in endorsement of 8 of the 11 AUD cri-
teria, whereas among women, the 5 subgroups varied
significantly on all 11 AUD criteria. Furthermore, the differ-
ences among subgroups tended to be larger among women
than among men. Individuals who identified as bisexual or
those unsure of their sexual identity had the highest
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probabilities of endorsing each of the criteria relative to the
other subgroups, especially among women.
Based on the overall sample, the 5 sexual orientation sub-

groups tended to vary significantly in terms of the probabili-
ties of endorsing the DSM-5 AUD criteria groupings (i.e.,
impaired control, social impairment, risky use, and pharma-
cologic criteria). Bisexual men and women tended to have
the highest probabilities of endorsing most AUD
criteria groupings (Table 2). Notably, heterosexual-identified
women who reported same-sex behavior had a higher proba-
bility than bisexual women of reporting criteria related to
risky alcohol use. Further, although there were several signif-
icant associations between sexual orientation and criteria
groupings among both men and women, sexual orientation
subgroup differences tended to be much larger among
women, particularly when comparing the heterosexuals with
no same-sex attraction or behavior to the other 4 subgroups.
Similarly, we found that the 5 subgroups varied in terms of
AUD severity (see Table S1).
We also examined the estimated percentages of men and

women in the overall population and in each sexual orienta-
tion subgroup who met criteria for past-year DSM-5 AUD
(see Table S1). The past-year prevalence of DSM-5 AUD did
not differ significantly between heterosexual-identified men
with no same-sex attraction or behavior (17.1%) and hetero-
sexual-identified men with same-sex attraction or behavior
(14.5%), but was elevated among bisexual men (31.4%), gay
men (26.2%), and men who were unsure of their sexual iden-
tity (23.7%, p < 0.01). In contrast, past-year DSM-5 AUD

was much less prevalent among heterosexual-identified
women with no same-sex attraction or behavior (8.8%) than
among bisexual women (29.3%), lesbian women (24.5%),
and heterosexual-identified women with same-sex attraction
or behavior (18.8%, p < 0.01). The sample sizes reported in
Table S1 represent the NESARC-III subsamples for each
sex-specific sexual orientation category (e.g., there were
14,228 men in the NESARC-III sample who identified as
heterosexual with no same-sex attraction or behavior). The
probability of having a more severe AUD (based on a count
of criteria) tended to be larger for bisexual respondents and
those unsure of their sexual identity. In addition, differences
across sexual orientation subgroups were again larger for
women than for men. In particular, bisexual women were
nearly 3 times as likely as heterosexual women with no same-
sex attraction or behavior to meet criteria for any AUD.

Prevalence of Past-Year DSM-5 AUD Criteria by Sex and
Sexual Orientation: Subpopulation of Respondents with a
Past-Year AUD

Among the subpopulation of U.S. adults who met criteria
for a past-year AUD, we examined the prevalence of individ-
ual criteria across sexual orientation subgroups, separately
for men and women (see Table S2). Among men with a past-
year AUD, the 5 sexual orientation subgroups did not vary
significantly in the probability of endorsing any of the 11
AUD criteria. However, among women with a past-year
AUD, we found statistically significant differences in

Table 2. Estimated Percentages of U.S. Adults Endorsing at Least 1 Criteria from Past-Year DSM-5 Alcohol Use Disorder (AUD) Criteria Groupings
Based on Sexual Orientation: Overall Population

No AUD criteria
(no criteria) %

Impaired control
(at least 1 criteria;
criteria #1 - #4) %

Social impairment
(at least 1 criteria;
criteria #5 - #7) %

Risky use
(at least 1 criteria;
criteria #8 - #9) %

Pharmacologic
(at least 1 criteria;

criteria #10 - #11) %

Men
All men (n = 15,544) 71.9 22.1 7.0 14.5 12.5
Sexual orientation subgroups
Heterosexual-identified, no same-sex
attraction or behavior (n = 14,228)

72.2 21.7 6.9 14.5 12.3

Heterosexual-identified, same-sex
attraction or behavior (n = 782)

73.4 21.3 7.0 10.9 12.1

Gay-identified (n = 321) 60.4 33.0 12.2 20.8 16.7
Bisexual-identified (n = 144) 59.0 38.4 14.1 20.2 21.5
Not sure (n = 69) 67.9 27.9 10.3 13.1 21.6
Differencesa p < 0.01 p < 0.01 p = 0.01 p < 0.01 p = 0.02

Women
All women (n = 19,956) 82.0 14.0 3.6 7.7 7.7
Sexual orientation subgroups
Heterosexual-identified, no same-sex
attraction or behavior (n = 17,845)

83.5 12.7 3.0 6.6 6.8

Heterosexual-identified, same-sex
attraction or behavior (n = 1,294)

72.2 22.1 6.5 15.1 12.9

Lesbian-identified (n = 265) 68.6 27.5 10.1 18.9 18.2
Bisexual-identified (n = 422) 57.1 35.3 15.0 22.4 21.6
Not sure (n = 130) 64.8 32.0 13.1 21.5 22.9
Differencesa p < 0.01 p < 0.01 p < 0.01 p < 0.01 p < 0.01

aDifferences are based on Rao–Scott chi-square tests. Past-year nondrinkers originally had missing values on the 11 DSM-5 criteria in the NESARC-III
data and had the missing values overwritten with responses of “no” prior to variable creation and analysis. Small counts of unknown responses (9) were
recoded to 0 (no) for each analysis; results did not change when treating unknown responses as missing.
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endorsements of criterion 3 (spent a lot of time drinking), cri-
terion 4 (craving/urges), criterion 5 (role interference), and
criterion 6 (family/friend problems). Bisexual women and

women unsure of their sexual identity consistently showed
the highest probabilities of endorsing each of these criteria (3
through 6) relative to the other subgroups. Furthermore,

Table 3. Regression Models for Past-Year DSM-5 Alcohol Use Disorder (AUD) Severity as a Function of Sexual Orientation Discrimination:
Subpopulation of U.S. Sexual Minorities Asked About Sexual Orientation Discrimination

Covariates

Linear regression Negative binomial regression (log link)

Model 1: Past-year DSM-5
AUD severity as a function

of past-year sexual orientation
discrimination; n = 3,463

Model 2: Past-year DSM-5
AUD severity as a function of

PPY sexual orientation
discrimination; n = 3,460

Model 3: Past-year DSM-5 AUD
severity as a function

of past-year sexual orientation
discrimination; n = 3,463

Model 4: Past-year
DSM-5 AUD severity
as a function of PPY
sexual orientation

discrimination; n = 3,460
Estimated coefficient

[95%CI]
Estimated coefficient

[95%CI]
Estimated coefficient

[95% CI]
Estimated coefficient

[95% CI]

Intercept 0.02 [�0.24, 0.28] 0.01 [�0.25, 0.27] �1.99 [�2.53,�1.44]** �2.00 [�2.56,�1.44]**
Sexual orientation
discrimination scalea

0.07 [0.02, 0.12]* 0.04 [<0.01, 0.07] 0.06 [0.02, 0.10]* 0.04 [0.01, 0.07]

Sex
Male – – – –
Female �0.12 [�0.30, 0.06] �0.12 [�0.30, 0.06] �0.19 [�0.35,�0.03] �0.19 [�0.35,�0.03]

Race/ethnicity
White – – – –
Black 0.18 [�0.06, 0.42] 0.19 [�0.05, 0.44] 0.12 [�0.08, 0.33] 0.14 [�0.07, 0.34]
Hispanic �0.06 [�0.28, 0.16] �0.04 [�0.26, 0.18] �0.17 [�0.38, 0.04] �0.16 [�0.37, 0.05]
Other �0.01 [�0.28, 0.27] <0.01 [�0.27, 0.27] �0.08 [�0.37, 0.21] �0.06 [�0.35, 0.22]

Age
65+ – – – –
45 to 64 0.32 [0.15, 0.48]** 0.33 [0.16, 0.49]** 1.21 [0.76, 1.65]** 1.22 [0.78, 1.65]**
25 to 44 0.73 [0.55, 0.91]** 0.74 [0.56, 0.92]** 1.65 [1.20, 2.09]** 1.66 [1.22, 2.10]**
18 to 24 1.04 [0.83, 1.25]** 1.06 [0.85, 1.28]** 1.88 [1.44, 2.32]** 1.90 [1.47, 2.34]**

Education
HS or less – – – –
GED/some coll. 0.18 [�0.01, 0.38] 0.18 [�0.02, 0.37] 0.19 [0.02, 0.36] 0.18 [0.01, 0.36]
College grad + 0.13 [�0.09, 0.34] 0.11 [�0.10, 0.33] 0.15 [�0.05, 0.36] 0.13 [�0.07, 0.34]

Urbanicity
Urban – – – –
Rural �0.21 [�0.45, 0.03] �0.21 [�0.45, 0.03] �0.29 [�0.60, 0.03] �0.28 [�0.60, 0.03]

Geographical region
Northeast – – – –
Midwest �0.05 [�0.32, 0.21] �0.04 [�0.31, 0.22] �0.02 [�0.29, 0.26] �0.01 [�0.29, 0.26]
South �0.22 [�0.47, 0.03] �0.21 [�0.46, 0.04] �0.15 [�0.37, 0.07] �0.14 [�0.37, 0.09]
West �0.01 [�0.26, 0.25] �0.01 [�0.26, 0.25] 0.08 [�0.16, 0.31] 0.07 [�0.17, 0.31]

Any other past-year substance use disorder (SUD)b

No past-year SUD – – – –
Any other past-year SUD 1.31 [1.08, 1.55]** 1.32 [1.09, 1.56]** 1.05 [0.88, 1.23]** 1.06 [0.88, 1.23]**

Lifetime conduct or antisocial disorderc

No disorder – – – –
Conduct/antisocial disorder 0.80 [0.31, 1.29]* 0.81 [0.32, 1.30]* 0.40 [0.16, 0.64]* 0.39 [0.15, 0.64]*

Household history of substance problem by parent/adult
No household history – – – –
Yes household history 0.11 [�0.12, 0.34] 0.10 [�0.13, 0.33] 0.15 [�0.03, 0.34] 0.16 [�0.03, 0.34]
Don’t know/missing/other �0.20 [�1.16, 0.76] �0.20 [�1.16, 0.76] �0.57 [�1.58, 0.44] �0.58 [�1.59, 0.43]

Overdispersion parameter
(for negative
binomial models)d

2.80 [2.49, 3.15]** 2.82 [2.50, 3.17]**

R-squared (for linear
regression models)

0.163 0.161

95%CI, confidence interval;– = reference group; PPY = prior-to-past-year.
aThe sexual orientation discrimination scale in model 1 and model 3 consisted of past-year sexual orientation discrimination experiences (0 to 24) while

the sexual orientation discrimination scale in model 2 and model 4 consisted of PPY sexual orientation discrimination experiences (0 to 24).
bAny other past-year DSM-5 other SUD consisted of cannabis, cocaine, heroin, hallucinogen, inhalant, prescription opioid, sedative/tranquilizer, stimu-

lant, and/or other drug use disorder (e.g., ecstasy and ketamine).
cDSM-5 conduct/antisocial personality disorder consisted of lifetime conduct disorder and/or antisocial personality disorder.
dThe overdispersion parameter captures the amount of additional variance above and beyond a Poisson distribution (where the mean of the dependent

variable is equal to the variance of the dependent variable); if the reported confidence interval does not include zero, this suggests that the negative bino-
mial model provides a better fit to the observed count data than the Poisson model.

*p ≤ 0.01, **p ≤ 0.001.
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women unsure of their sexual identity tended to have sub-
stantially higher probabilities of criteria 7 through 11; how-
ever, given the small subgroup sizes, these differences, while
noteworthy, were only marginally significant (see Table S2).

Past-Year DSM-5 AUD Severity as a Function of Sexual
Orientation Discrimination: Subpopulation of Sexual
Minorities

Results of regression analyses for past-year AUD severity
showed that, after adjusting for the covariates, past-year sex-
ual orientation discrimination tended to be a stronger corre-
late than prior-to-past-year sexual orientation discrimination
(see Table 3). As shown in Fig. 1 and Table 3, higher levels
of past-year sexual orientation discrimination were associ-
ated with significantly greater AUD severity among sexual
minority respondents, when adjusting for the covariates. We
arrived at similar inferences about these relationships when
using a negative binomial regression modeling approach. In
addition, other past-year SUDs and lifetime conduct and
antisocial personality disorders were associated with signifi-
cantly greater AUD severity among sexual minority respon-
dents, when adjusting for the covariates. No significant
interactions were found involving sex or sexual orientation
subgroups. Similarly, we found that higher levels of sexual
orientation discrimination increased the probability of hav-
ing mild AUD (2 to 3 symptoms), moderate AUD (4 to 5
symptoms), and severe AUD (6 or more symptoms) (see
Fig. S1).
As shown in Table 4, there were similar associations

between past-year sexual orientation discrimination and the
probabilities of reporting the various AUD criteria

groupings. Specifically, we found that greater levels of past-
year sexual orientation discrimination increased the odds of
social impairment criteria and pharmacologic criteria (see
Table 4; Fig. 2). None of the 2-way or 3-way interactions
tested were significant at the p < 0.01 level.

DISCUSSION

AUDs are among the most prevalent mental health disor-
ders and contribute considerably to morbidity and mortality
worldwide (Rehm et al., 2009; World Health Organization,
2014). This is the first study to use a nationally representative
sample to examine the association between DSM-5 AUD
severity and sexual orientation discrimination. The Institute
of Medicine (2011) report on the health of sexual and gender
minorities emphasized that the absence of explanatory
frameworks hampers the ability to effectively prevent, miti-
gate, or treat AUD in high-risk vulnerable populations.
Several reviews of the literature have concluded that sexual
minorities are at greater risk of compromised mental health
as a result of factors, such as discrimination and stress,
related to their sexual minority status (Green and Feinstein,
2012; Institute of Medicine, 2011; Meyer 2003). To this end,
we considered sexual orientation discrimination as a possible
correlate of DSM-5 AUD severity. Our findings provide new
evidence that sexual minorities who experience high levels of
sexual orientation discrimination are at substantially
increased risk of severe AUD.
It is estimated that over 30 million U.S. adults meet crite-

ria for a past-year DSM-5 AUD and over 3 million global
deaths were attributable to alcohol consumption in 2012
(Grant et al., 2015b; World Health Organization, 2014). In
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Fig. 1. Adjusted mean number of past-year DSM-5 alcohol use disorder (AUD) severity criteria as a function of past-year and prior-to-past-year sexual
orientation discrimination (Source: NESARC-III).
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the current study, differences in DSM-5 AUD severity across
sexual orientation subgroups were larger among women than
among men. Overall, our results are consistent with those of
other studies showing that lesbian and bisexual women are
more likely than exclusively heterosexual (i.e., those report
no same-sex behavior) women to report alcohol-related
problems and that subgroup differences among men are
smaller (Drabble et al., 2005; Hughes et al., 2016; McCabe

et al., 2009, 2013). Previous studies have highlighted several
factors that could account for such sex differences. These
include adoption of nontraditional gender roles by sexual
minorities, earlier age of drinking onset, higher rates of vic-
timization among sexual minority women, and sex differ-
ences in drinking motivations and social venues (Hughes
et al., 2016; McCabe et al., 2013; Trocki et al., 2005). Talley
and colleagues (2015) found that women whose sexual

Table 4. Five Logit Models for Past-Year Groupings of DSM-5 Alcohol Use Disorder (AUD) Criteria Among Sexual Minorities

No past-year DSM-5
AUD criteriaa

Past-year impaired control
AUD criteriaa

Past-year social impairment
AUD criteriaa

Past-year risky use
AUD criteriaa

Past-year pharmacologic
AUD criteriaa

Covariates AOR [95%CI] AOR [95% CI] AOR [95%CI] AOR [95%CI] AOR [95%CI]

Past-year sexual
orientation
discrimination scaleb

0.96 [0.93, 1.00] 1.03 [1.00, 1.08] 1.07 [1.02, 1.12]* 1.05 [1.00, 1.10] 1.08 [1.03, 1.13]**

Sex
Male – – – – –
Female 1.37 [1.10, 1.70]* 0.75 [0.60, 0.93]* 0.74 [0.52, 1.05] 0.91 [0.73, 1.14] 0.80 [0.61, 1.04]

Race/ethnicity
White – – – – –
Black 0.88 [0.68, 1.15] 1.18 [0.90, 1.54] 1.33 [0.94, 1.90] 1.02 [0.75, 1.39] 1.55 [1.15, 2.07]*
Hispanic 1.12 [0.89, 1.41] 0.86 [0.67, 1.09] 1.14 [0.76, 1.72] 0.86 [0.61, 1.19] 1.17 [0.87, 1.59]
Other 1.18 [0.83, 1.69] 0.90 [0.63, 1.29] 1.02 [0.55, 1.86] 0.82 [0.50, 1.35] 1.29 [0.81, 2.07]

Age
65+ – – – – –
45 to 64 0.43 [0.28, 0.65]** 2.84 [1.69, 4.75]** 6.59 [2.26, 19.23]* 3.14 [1.54, 6.40]* 2.35 [1.24, 4.45]*
25 to 44 0.25 [0.16, 0.38]** 5.35 [3.07, 9.35]** 10.20 [3.48, 29.93]** 5.15 [2.55, 10.39]** 3.90 [2.09, 7.29]**
18 to 24 0.17 [0.11, 0.26]** 6.78 [3.83, 11.99]** 13.28 [4.47, 39.43]** 7.45 [3.77, 14.73]** 6.97 [3.73, 13.02]**

Educational attainment
HS or less – – – – –
GED/some coll. 0.83 [0.67, 1.03] 1.25 [0.98, 1.59] 0.98 [0.71, 1.34] 1.44 [1.13,1.83]* 1.24 [0.96, 1.61]
College grad + 0.68 [0.51, 0.91]* 1.42 [1.06, 1.90] 0.78 [0.51, 1.19] 1.49 [1.03, 2.14] 1.09 [0.78, 1.53]

Urbanicity
Urban – – – – –
Rural 1.41 [1.00, 2.00] 0.72 [0.52, 1.00] 0.93 [0.53, 1.63] 0.71 [0.50, 1.00] 0.72 [0.50, 1.04]

Geographical region
Northeast – – – – –
Midwest 1.08 [0.76, 1.54] 0.79 [0.54, 1.15] 1.06 [0.65, 1.74] 1.02 [0.68, 1.51] 1.07 [0.67, 1.71]
South 1.17 [0.89, 1.53] 0.70 [0.52, 0.94] 0.77 [0.47, 1.25] 0.85 [0.60, 1.20] 1.01 [0.67, 1.51]
West 0.81 [0.60, 1.10] 1.20 [0.86, 1.66] 1.00 [0.62, 1.63] 0.96 [0.67, 1.36] 1.07 [0.70, 1.65]

Any other past-year substance
use disorder (SUD)c

No past-year SUD – – – – –
Any other past-
year SUD

0.33 [0.27, 0.40]** 3.03 [2.43, 3.79]** 3.87 [2.92, 5.13]** 3.10 [2.47, 3.91]** 3.44 [2.67, 4.43]**

Lifetime conduct or antisocial disorderd

No disorder – – – – –
Conduct/antisocial
disorder

0.76 [0.54, 1.05] 1.40 [1.00, 1.98] 2.28 [1.51, 3.42]** 1.26 [0.90, 1.77] 1.61 [1.11, 2.33]

Household history of substance
problem by parent/adult
No household history – – – – –
Yes household history 0.93 [0.74, 1.16] 1.06 [0.86, 1.31] 1.23 [0.91, 1.67] 1.13 [0.88, 1.46] 1.22 [0.87, 1.72]
Don’t know/
missing/other

2.43 [0.81, 7.28] 0.57 [0.19, 1.68] 1.36 [0.31, 6.01] 0.78 [0.18, 3.28] 0.39 [0.06, 2.50]

AOR, odds ratio from logistic regression analyses adjusted for all covariates; 95% CI, confidence interval. The sample size was 3,463 for each of the 5
logit models. – = reference group.

aConsistent with the DSM-5, the past-year AUD criteria were grouped into the following categories: (i) impaired control (e.g., drank more or longer than
intended, tried unsuccessfully to cut down, spent a lot of time drinking, and craving); (ii) social impairment (e.g., role interference, family/friend problems,
and gave up activities); (iii) risky use (e.g., drink in risky situations and alcohol-related health problems); and (iv) pharmacologic (e.g., tolerance and with-
drawal) (American Psychiatric Association, 2013).

bSexual orientation discrimination scale consisted of actual counts of past-year sexual orientation discrimination experiences (0 to 24).
cAny other past-year DSM-5 other SUD consisted of cannabis, cocaine, heroin, hallucinogen, inhalant, prescription opioid, sedative/tranquilizer, stimu-

lant, and/or other drug use disorder (e.g., ecstasy and ketamine).
dDSM-5 conduct/antisocial personality disorder consisted of lifetime conduct disorder and/or antisocial personality disorder.
*p ≤ 0.01, **p ≤ 0.001.
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identity did not match their sexual behavior or sexual attrac-
tion were at increased risk of hazardous drinking. Our find-
ings suggest that such discordance may operate differently
for women and men and support the need for research aimed
at understanding reasons for sex differences in the associa-
tion between sexual orientation discordance and SUDs.
In the current study, even sexual minority adults who

did not report past-year or prior-to-past-year sexual orien-
tation discrimination had significantly higher rates of
past-year DSM-5 AUD than exclusively heterosexual
adults (18.5% vs. 12.8%, p < 0.01). This suggests that
factors other than sexual orientation discrimination con-
tribute to AUD among sexual minorities, or that the
measures do not capture all forms of discrimination. For
example, internalized homophobia, identity concealment,
fear of rejection, and discrimination based on age, sex, or
race/ethnicity (Himmelstein et al., 2015; Hughes et al.,
2010a,b; McCabe et al., 2010; McLaughlin et al., 2009;
Meyer, 1995, 2001, 2003; Rosario et al., 2009) may be
important contributors to AUD risk. Unfortunately, these
measures were not available in the NESARC-III. In addi-
tion, we found that other past-year SUDs and lifetime
conduct or antisocial personality disorders were associated
with significantly greater AUD severity and AUD symp-
toms among sexual minority respondents. These findings,
along with prior work, highlight additional factors such
as polysubstance use and psychiatric comorbidities that
may need to be taken into account and tailored to the
needs of sexual minorities in prevention and treatment

planning (Bostwick et al., 2014; Kerridge et al., 2017;
McCabe et al., 2009; Medley et al., 2016). Finally, we
found that associations between prior-to-past-year sexual
orientation discrimination and DSM-5 AUD severity were
not as robust as past-year discrimination, suggesting that
more proximal experiences of discrimination experiences
involve greater risk of AUD than more distal experiences.
The present study has limitations that should be consid-

ered when weighing the implications of the results. First,
the findings may underestimate DSM-5 AUD because the
NESARC-III does not collect data from some subgroups
(e.g., incarcerated individuals) with increased risk of AUD
(Compton et al., 2010). Second, due to the cross-sectional
design, causal inferences could not be made. Third, we
focused on individual-level discrimination. Prior work has
found that societal-level conditions that constrain individ-
uals’ opportunities, resources, and well-being are associ-
ated with heightened risk of psychiatric disorders among
sexual minorities (Hatzenbuehler et al., 2009; Link and
Phelan, 2001). Fourth, the NESARC-III did not include
other measures such as gender identity, internalized
homophobia, and family rejection that could be associ-
ated with DSM-5 AUD severity. Finally, lifetime AUD
severity could not be determined based on data from the
NESARC-III. Prospective research is needed to better
understand the associations between AUD symptoms and
sexual orientation given that sexual identity and AUD
symptoms can change over time (Dawson et al., 2007;
Diamond, 2008). Results of the present study also provide
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new evidence that U.S. adults who are unsure about their
sexual identity are at heightened risk of AUD—a finding
that warrants additional future research.

In conclusion, findings from this study provide evidence
of heightened risk of severe DSM-5 AUD among sexual
minorities relative to heterosexuals—and that this risk is
compounded by sexual orientation-related discrimination.
Risk of AUD was particularly evident among bisexual
men and women and those unsure of their sexual iden-
tity. Further, differences in AUD severity across sexual
orientation subgroups were much larger among women
than among men. Higher levels of sexual orientation
discrimination increased the odds of social impairment
criteria and pharmacologic criteria. Such findings high-
light the importance of prevention and early intervention
strategies that take into account more severe AUD and
recent sexual orientation discrimination experiences in
efforts to reduce alcohol-use-related disparities based on
sexual orientation.
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