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A B S T R A C T

Background: Alcohol use disorders (AUD) occur frequently in sexual minority (SM) adults (identifying as gay,
lesbian or bisexual). Age-specific prevalence estimates, particularly during middle and older ages, remain ob-
scure. With questions for sexual identity recently included in the National Survey of Drug Use and Health
(NSDUH), increased precision is possible. This study investigates the age-specific estimate for AUD in sexual
minority versus sexual majority adults.
Methods: Analysis of the 2015–2017 NSDUH, ages 18-years-and-older (N=128,740). We estimate age-specific,
12-month DSM-IV AUD prevalence and adjusted prevalence ratios (via Poisson regression) by sexual identity.
Adjusted models control for demographic, social, and mental health variables. Post-hoc analysis included age-
specific estimates after redefining SM to include any same-sex attraction.
Results: The age-specific estimate showed peak AUD prevalence at age ∼28 for all SMs, compared to age ∼23
for heterosexuals. By subgroup, gay men ages 18–23, had the highest AUD prevalence at 18.8% (CI: 13.5%,
25.5%). Bisexual women ages 24–29 had the highest disparity, a prevalence ratio (reference heterosexual
women) of 2.59 (CI: 2.15, 3.13). Above age 50, the definition of SM is salient: in this age group, prevalence of
AUD converges for heterosexuals and SMs that include individuals with any same-sex attraction.
Conclusion: In this largest study to date, SMs have a high prevalence of AUD. A disparity in the age-by-age
estimates emerges by age 25 when AUD occurrence declines in heterosexuals but increases in SMs. A prevalence
disparity occurs with each successive age strata, but by age 50-and-older, the difference is null.

1. Introduction

Youth who identify as gay, lesbian or bisexual (sexual minorities,
SMs) appear to have an increased risk of heavy alcohol use and alcohol
use disorder (AUD) relative to heterosexuals (Brewster and Tillman,
2012; Kerridge et al., 2017; McCabe et al., 2009; Talley et al., 2014),
yet there are few studies of age-specific disparities. Most studies on
AUD among SMs typically bin participants into large age groups or only
include age as a control when estimating prevalence ratios relative to
heterosexuals. Prevalence of AUD above age 50 is particularly unclear
due to a paucity of nationally-representative data (Yarns et al., 2016).

National surveys have not included questions on sexual identity (SI)
until recently. The National Survey on Drug Use and Health (NSDUH)
first added questions about SI and sexual attraction in 2015. Prior
studies of AUD in SMs have been based on 2012–2013 data from

National Epidemiologic Survey on Alcohol and Related Conditions-III
(NESARC-III), which included a population sample of ∼35,000 parti-
cipants. With three replicates of the NSDUH, 2015–2017, ∼125,000
individuals have since answered questions about sexual identity and
AUD, enabling increased precision for estimates stratified by age, sex,
and SI.

NESARC-III enabled the following studies of past-12-month pre-
valence of AUD within sexual minority subgroups, by Diagnostic and
Statistical Manual Version 5 (DSM-5): First, examining the 18-and-older
age group, Kerridge et al. (2017), found a prevalence of ∼25% among
SMs compared to ∼10% among heterosexual women and ∼17% of
heterosexual men. Bisexual men had the highest AUD prevalence of any
subgroup at ∼31%. In another study analyzing the association of SM
identity with AUD prevalence, Rice et al. (2019) found fairly stable
AUD disparities across all ages, with possible increases noted at ages
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∼18 and ∼40.
With data from the 2015–2016 NSDUH surveys, Schuler et al.

(2018) revealed that past-12-month prevalence of substance use dis-
order (SUD) increased across three age groups, 18–25, 26–34, and
35–49 for gay males, with a ∼33% prevalence in the oldest age group.
35–49-year-olds also had the highest SUD prevalence odds ratio at 2.74
(CI: 1.78, 4.22; SMs relative to sexual majority individuals of the same
sex). NSDUH continues to use DSM-IV criteria with assurances that SUD
prevalence estimates based on DSM-IV versus DSM-5 should differ by
∼3% or less (Center for Behavioral Health Statistics and Quality,
2016).

Maladaptive coping with alcohol is expected to be less common in
older ages for all subgroups based on a life-course framework that links
increased resiliency with older age, (Masten, 2001). Minority stress
theory (Meyer, 2003) has been posited to explain unexpected AUD
disparities by SI (Dermody, 2018). SM discriminatory experiences de-
cline steadily after peaking at age ∼18 (Evans-Polce et al., 2019),
suggesting that AUD disparities should narrow with age. Discriminatory
experiences may not be the only factor associated with AUD: life-course
events such as marriage and child-rearing— protective factors more
common among heterosexuals— may partially explain SI disparities in
AUD. Because these experiences occur in mid-adulthood, a corre-
sponding mid-adult peak in SM AUD disparities could be expected. The
recent legalization of same-sex marriage may have contributed to a
cohort phenomenon affecting age-specific patterns.

In this study, we analyze the NSDUH’s 2015–2017 survey to obtain
current, precise estimates of DSM-IV AUD by age, sex and SI for the
United States (US) population. First, we pool all SM subgroups, en-
abling a high-resolution view of age-specific estimates in AUD pre-
valence for both SM and heterosexual individuals. Then we examine
key developmental age groups, 18–23, 24–29, and 30–49, with strati-
fication by sex and SI subgroups. Hypothesized mechanisms for age-
related patterns— minority stress, social support, and age-associated
resiliency— motivate our inquiry, but we limited the scope of this short
communication to prevalence estimates and adjusted prevalence ratios
that control for social and mental health factors.

2. Methods

2.1. Study population and sample

The study design is an epidemiological cross-sectional survey con-
ducted for the NSDUH by the Center for Behavioral Health Statistics
and Quality, a subdivision of the Substance Abuse and Mental Health
Services Administration. The study population includes non-in-
stitutionalized, US civilian residents (including the District of
Columbia), ages 12-years-and-older. The average annual survey re-
sponse rate was 68.4% after screenings for eligible households. Sampled
dwellings include households and group quarters such as dormitories
and homeless shelters. NSDUH staff follow institutional review board-
approved protocols, ensuring confidentiality with use of audio com-
puter-assisted self-interviews. All survey respondents gave informed
consent and received $30 compensation (Center for Behavioral Health
Statistics and Quality, 2018).

2.2. Measurements

2.2.1. SM status
NSDUH asked participants who were 18-years-and-older at the time

of the survey about SI: “Which one of the following do you consider
yourself to be?” Responses include: 1) “heterosexual, 2) gay or lesbian,
3) bisexual or 4) I don’t know.” Sexual attraction was assessed with:
“People are different in their sexual attraction to other people. Which
statement best describes your feelings?” Responses include: “1) I am
only attracted to the opposite sex. 2) I am mostly attracted to opposite
sex. 3) I am equally attracted to males and females. 4) I am mostly

attracted to same sex. 5) I am only attracted to same sex. 6) I am unsure.
7) Don’t know.” Same-sex sexual attraction has been viewed as a dis-
tinct construct (Bauer and Brennan, 2013); thus, we initially focused on
SI. Research has shown higher prevalence of AUD in gay/lesbian/bi-
sexual identifying individuals compared to those who only report same-
sex attraction (McCabe et al., 2009). For a post-hoc analysis, we also
estimated age-by-age AUD prevalence by defining SMs more broadly
inclusive of SI or any same-sex attraction.

2.2.2. Alcohol use disorder
AUD status was assessed for participants who used alcohol within

the past year with standardized items corresponding to the DSM-IV
criteria (American Psychiatric Association, 2000). For these variables—
dependence or abuse— any occurrence within 12 months prior to the
assessment counted as a positive case.

2.2.3. Demographic variables
We include sex (self-reported male or female), age (at some ages,

NSDUH bins ages to prevent re-identification of participants) and race/
ethnicity categorized as 1) White, 2) Black or African-American, 3)
American-Indian/Alaska-Native, 4) Native-Hawaiian/other Pacific-
Islander, 5) Asian, or 6) non-Hispanic multiple races or 7) Hispanic. We
also included measures of education (high school or less, some college,
college graduate), employment status (full time, part time, un-
employed, ‘other’), and income (< $20,000, $20,000-$49,999,
$50,000-$75,000, > $75,000).

2.3. Statistical analysis

We aggregated the 2015–2017 NSDUH data before estimating the
prevalence of AUD for heterosexuals and three categories of SI: 1) gay/
lesbian, 2) bisexual, and 3) SMs (the first two categories combined). We
omitted those who reported ‘I don’t know’ and missing data. First, we
estimated AUD prevalence by the smallest age categories available
within NSDUH pooling by sex and SM subgroups to increase the re-
solution of the age-by-age estimates. Next we made larger age
groups—18–23, 24–29, and 30-49— that segment key developmental
periods (e.g. age 21, peak age of alcohol initiation). The 50+ age group
had insufficient cases (n= 37) to include. By sex and SM subgroup, we
estimated AUD prevalence and adjusted prevalence ratios using Poisson
regression. Adjusted models included demographic, social, and mental
health variables as described in the table caption. Analyses accounted
for NSDUH survey design; per NSDUH guidelines, original sampling
weights were divided by three to account for pooling across
2015–2017. For all analyses, Stata software (Version 14.1; Stata Corp.,
2015) was used, with ‘svyset’ and ‘subpop’ procedures.

3. Results

Sample sizes of ages-18-and-older ranged from 42,554-43,561 for
2015–2017 (total N= 128,740), including 1065 SMs with AUD. The
Fig. 1 illustrates age-by-age estimates in AUD, which decrease steadily
across age strata for both SMs and heterosexuals after peaking in early
adulthood. While these prevalence estimates are similar for SM and
majority participants in young adulthood, a gap emerges due to suc-
cessively lower AUD estimates among heterosexuals after age ∼23. In
contrast, for SMs, AUD prevalence is lower after age ∼28, but plateaus
from ages 32-to-42.

If an individual has same sex attractions, age may be associated with
a tendency to identify as gay, lesbian or bisexual. Therefore, we also
estimated the age-specific 12-month AUD prevalence using a broader
definition of SM status: a report of any same-sex attraction or SM
identity. These post-hoc estimates for AUD based on same-sex attraction
are shown in the figure (dark grey). In all cases, confidence intervals
broadly overlap with estimates based on the narrow definition of SM
(only those who identify as gay/lesbian or bisexual).
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The Table 1 shows past-12-month AUD estimates stratified by sex
and ages 18–23, 24–29, and 30-49-years. Gay men in the youngest age
group (18–23) have the highest AUD prevalence of any subgroup at
18.8% (13.5%, 25.5%) compared to 10.8% (CI: 10.1%, 11.5%) among
heterosexuals men of the same ages. Bisexual women, ages 24–29, had
AUD prevalence of 17.2% (CI: 14.5%, 20.2%), compared to 6.7% (CI:
6.1%, 7.3%) among heterosexual women of the same ages. After con-
trolling for possible demographic confounders, the prevalence ratio of
these two subgroups (bisexual compared to heterosexual women) was
2.59 (2.15, 3.13).

Prevalence ratios are generally higher in the older two age strata,
the 24–29, and 30-49-year-old and higher among women as compared
to men. The table shows an attenuation of the prevalence ratio in model
2, 3, and 4, which were adjusted for marriage and children, mental
illness, and cannabis/tobacco/illicit drug use or disorders, respectively.
AUD may be directly related to facets of experience represented in these
models, but an investigation of the temporal sequence of these variables
relative to AUD is beyond the scope of this paper.

4. Discussion

The prevalence of recent AUD peaks at age ∼23 for sexual majority
individuals compared to age ∼28 for SMs. We note that additional
survey replicates are needed to determine any cohort or period effects.
The disparity emerges from age ∼25 to age ∼50 with increases in AUD
prevalence ratio seen especially among women and despite adjustment
for many potentially confounding variables. After age 50, AUD pre-
valence for heterosexuals and SMs is very similar. In fact, if the more
inclusive definition of an SM is used, (SM identity or any same-sex at-
traction), the null hypothesis of no AUD prevalence difference from
heterosexuals cannot be rejected.

This study is limited by self-reported measures. The cross-sectional
design warrants interpreting the age-by-age estimates cautiously given
possible confounding by period or cohort effects. Furthermore, those
with AUD may be more difficult to contact for study participation due

to increased occurrence of severe health problems (Bolton and Sareen,
2011; Kerridge et al., 2017; Neumark et al., 2000). This ‘left truncation’
problem likely affects sexual majority and minority individuals simi-
larly, however, due to the higher prevalence of AUD in SMs, a more
substantial ‘cut’ may occur each year for SMs. This may explain con-
verging estimates (seen after age 50) but not diverging estimates, with
increases in AUD prevalence among SMs between 23–28 years.

Notwithstanding limitations, our study identifies key patterns of
age-specific AUD prevalence worthy of further study. While evidence
suggests that discriminatory experiences slowly decline after age 18 for
SMs, increasing disparities at age 28 implicates other social determi-
nates such as social support, family formation, and peer normative
behavior. NSDUH has no measure of discrimination by SI, but facets of
social determinates, such as marriage, seem feasible to study with the
NSDUH.

Study strengths include its large, nationally-representative sample,
and its more detailed age-by-age estimates. Our analysis examines two
definitions of SM: 1) those who identify as an SM, and 2) those who
meet the former definition or have any same-sex attraction. We find
age-by-age estimates are not merely related to an age-specific pre-
ference for identifying as an SM given same-sex attractions.

5. Conclusion

With the inclusion of SI variables in major US surveys, we can now
estimate age-specific AUD prevalence for SMs with new precision. A
disparity emerges for SMs by age 25—that gap nearly closes in the 50-
and-older group. Primary care doctors now routinely collect informa-
tion about age, and increasingly, sexual identity. Identification of high
risk subgroups using these variables could direct ‘personalized’ AUD
prevention efforts. Finally, we encourage researchers to consider min-
ority stress theory and related socio-structural factors that may place
SM's at risk for AUD in their research design and interpretation of re-
sults.

Fig. 1. 12-Month Prevalence of Alcohol Use Disorders by Age Strata and Sexuality. National Survey on Drug Use and Health 2015–2017.
Note: The y-axis is the 12-month prevalence of alcohol dependence or abuse. Bars represent the estimated prevalence by sexual identity based on the pooled annual
surveys from 2015 to 2017; horizontal lines represent the 95% confidence interval. The x-axis shows the average age of the participants (rounded to the nearest
integer) within each age bin. The range of the age bin is shown in parentheses just below the average age. To represent the relative gaps between ages, we used a log
scale for the x-axis, which compresses gaps at older ages in favor of increased resolution at younger ages. These estimates are based on numerators (unweighted
counts of cases) above 100 in all age strata, except for 50 and older, in which case the numerator was 37. The estimates for heterosexuals compared to sexual
minorities (medium grey) are significantly different for each age group, except for 20-21-year-olds, (based on a two-tailed z test for proportions with alpha at 0.05
and p-value is less than 0.05).
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Table 1
Weighted Prevalence and Adjusted Prevalence Ratio of an Alcohol Use Disorder within 12 months of the Assessment. Estimates Stratified by Age, Sex, and Sexual
Identity, with 95% Confidence Interval Included in Parentheses. National Survey of Drug Use and Health (NSDUH), 2015–2017 (N=128,740).

Weighted Prevalence (%) Model 1 Model 2 Model 3 Model 4

Males 18-23
Heterosexual 10.8 (10.1, 11.5) Reference Reference Reference Reference
SM 16.2 (12.9, 20.1) 1.45 (1.17, 1.79) 1.42 (1.14, 1.75) 1.22 (0.98, 1.52) 1.21 (1.00, 1.46)

Gay 18.8 (13.5, 25.5) 1.62 (1.19, 2.20) 1.58 (1.16, 2.14) 1.41 (1.05, 1.89) 1.26 (0.94, 1.69)
Bisexual 14.2 (10.3, 19.3) 1.30 (0.94, 1.79) 1.28 (0.93, 1.76) 1.07 (0.76, 1.51) 1.15 (0.84, 1.58)

24-29
Heterosexual 12.7 (11.9, 13.6) Reference Reference Reference Reference
SM 16.0 (12.5, 20.2) 1.26 (0.98, 1.63) 1.16 (0.89, 1.50) 1.13 (0.87, 1.46) 1.11 (0.87, 1.43)

Gay 18.2 (13.7, 23.8) 1.46 (1.09, 1.96) 1.31 (0.97, 1.77) 1.35 (1.00, 1.81) 1.26 (0.94, 1.68)
Bisexual 13.0 (9.30, 17.9) 1.02 (0.73, 1.41) 0.95 (0.69, 1.32) 0.86 (0.62, 1.20) 0.92 (0.66, 1.28)

30-49
Heterosexual 8.9 (8.40, 9.50) Reference Reference Reference Reference
SM 15.7 (12.3, 19.7) 1.69 (1.34, 2.15) 1.41 (1.10, 1.80) 1.42 (1.12, 1.82) 1.32 (1.03, 1.68)

Gay 16.4 (12.0, 22.1) 1.77 (1.29, 2.42) 1.37 (0.98, 1.91) 1.49 (1.10, 2.04) 1.32 (0.97, 1.81)
Bisexual 14.6 (10.0, 20.7) 1.58 (1.11, 2.25) 1.47 (1.03, 2.09) 1.32 (0.92, 1.90) 1.31 (0.91, 1.88)

Females 18-23
Heterosexual 9.2 (8.60, 9.80) Reference Reference Reference Reference
SM 11.6 (9.90, 13.5) 1.24 (1.04, 1.48) 1.20 (1.01, 1.43) 0.98 (0.82, 1.17) 0.86 (0.72, 1.03)

Lesbian 9.50 (6.30, 14.1) 1.03 (0.68, 1.57) 0.96 (0.63, 1.46) 0.87 (0.57, 1.32) 0.72 (0.47, 1.12)
Bisexual 12.0 (10.1, 14.1) 1.28 (1.07, 1.55) 1.25 (1.04, 1.50) 1.00 (0.83, 1.21) 0.89 (0.74, 1.07)

24-29
Heterosexual 6.7 (6.10, 7.30) Reference Reference Reference Reference
SM 16.8 (14.4, 19.5) 2.56 (2.14, 3.07) 2.26 (1.89, 2.69) 2.01 (1.67, 2.42) 1.79 (1.49, 2.14)

Lesbian 15.4 (10.4, 22.2) 2.44 (1.61, 3.69) 1.97 (1.35, 2.88) 2.14 (1.47, 3.13) 1.90 (1.24, 2.91)
Bisexual 17.2 (14.5, 20.2) 2.59 (2.15, 3.13) 2.34 (1.95, 2.81) 1.98 (1.63, 2.41) 1.76 (1.46, 2.13)

30-49
Heterosexual 4.4 (4.0, 4.80) Reference Reference Reference Reference
SM 11.2 (9.1, 13.7) 2.40 (1.91, 3.02) 2.02 (1.60, 2.56) 1.84 (1.45, 2.32) 1.54 (1.21, 1.98)

Lesbian 9.3 (6.3, 13.6) 1.97 (1.32, 2.95) 1.54 (1.02, 2.32) 1.70 (1.15, 2.53) 1.44 (0.96, 2.18)
Bisexual 12.0 (9.7, 14.8) 2.58 (2.05, 3.26) 2.25 (1.78, 2.85) 1.88 (1.50, 2.37) 1.58 (1.23, 2.03)

Note: Alcohol use disorder is 12-month history of alcohol abuse or dependence according to DSM-IV case definition. The weighted prevalence estimates rely on a
weighting algorithm to ensure nationally representative estimates.
Prevalence ratio estimates use Poisson regression for each outcome with model adjustments. Bolded numbers are statistically significant based on a t-test of the
coefficient with alpha at 0.05 and p-value less than 0.05. All models contain adjustment for demographic variables (age, education, employment status, income, race/
ethnicity). Model adjustments are as follows:
Model 1) Only demographic variables, as described above.
Model 2) Marriage, or children<17 years old in household.
Model 3) Moderate or serious mental illness as estimated by NSDUH based on several survey responses.
Model 4) Past 12-month history of cannabis or other internationally regulated drug use or disorder, or nicotine dependence in past 30 days.
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