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Abstract

Background: National studies often examine associations between sexual identity and substance
use at a single point in time and neglect whether these associations change over time. The present
study examines U.S. trends in the past-year prevalence of binge drinking, marijuana use, illicit
drug use, and polysubstance use across sexual identity subgroups (gay, lesbian, bisexual and
heterosexual).

Methods: The data come from four independent, cross-sectional samples measured by the
National Survey of Family Growth (2006-2010, 2011-2013, 2013-2015, and 2015-2017). Based
on the consistency in the sampling procedures used over time, merging the four data sets was
possible. The target population is men and women 15-44 years of age.

Results: Leshian women had the sharpest decline in past-year binge drinking over time, followed
by heterosexual women. The prevalence of binge drinking for bisexual women did not change
significantly over time and was higher in 2015-2017 than for any sexual identity subgroup. In
contrast, there were no significant differences in the prevalence of binge drinking among men

by sexual identity subgroup. Past-year abstinence from substance use was consistently lower
among lesbhian women, gay men, and bisexual women relative to other sexual identity subgroups.
Polysubstance use was consistently more prevalent among bisexual women (e.g., 32.3% in 2015—
2017) as compared to other sexual identity subgroups.
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Conclusion: This is the first study to examine U.S. national trends in alcohol, marijuana, illicit
drug, and polysubstance use across sexual identity subgroups, and demonstrates sexual identity
subgroup differences were robust with relatively few changes in trends over time. The consistently
high rates of binge drinking and polysubstance use among bisexual women deserve much closer
attention based on the related health consequences.

Keywords
Substance Use; Sexual Minorities; Epidemiology

INTRODUCTION

Alcohol, tobacco, and other drug misuse contribute considerably to morbidity and mortality
worldwide.1=4 More than 3 million global deaths were attributable to harmful alcohol use
in 2016, accounting for over 5% of the global disease burden.* Tobacco use remains the
leading preventable cause of death; worldwide, tobacco use causes more than 5 million
deaths per year, and current trends show that by 2030 tobacco use will cause more than

8 million deaths annually.® A large body of research indicates that sexual minorities (e.g.,
individuals who self-identity as lesbian, gay, or bisexual) are disproportionately impacted
by adverse substance-related consequences because they are more likely than heterosexuals
to engage in heavy drinking, cigarette smoking, and other substance use.5-12 However,
national studies often examine associations between sexual identity and substance use at

a single point in time and have not examined whether these associations have changed

over time. Although researchers increasingly consider sexual identity an important area of
inquiry, no studies have examined U.S. trends in alcohol, tobacco, marijuana, and illicit
drug use based on sexual identity. And among sexual minorities, major changes in the U.S.
landscape over the past decade—including same-sex marriage laws, marijuana policy, and
online direct-to-consumer advertising—have impacted their substance use behaviors and
their risk of experiencing substance-related adverse consequences.13-15

To date, polysubstance use trends have received little attention (i.e., the use of two or more
substances simultaneously or within a specified time), despite the persistent and severe
developmental course associated with polysubstance use.16-18 Several epidemiological
studies have documented high rates of polysubstance use in general populations worldwide
and among sexual minorities.16-24 In addition, there is evidence that abstinence from alcohol
use and cigarette smoking has increased in the U.S. over the past decade while abstinence
from marijuana use has decreased during the same period.2>-28 However, there have been

no studies examining whether these trends in abstinence from substance use differ for U.S.
sexual minorities relative to heterosexuals. Therefore, the main objective of the present study
is to examine U.S. trends in the prevalence of alcohol, tobacco, marijuana, illicit drugs (e.g.,
cocaine, crystal methamphetamine), and polysubstance use across sexual identity subgroups
(gay/lesbian, bisexual, and heterosexual) based on four independent, cross-sectional samples
from the National Survey of Family Growth (NSFG) (2006-2017).
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METHODS

Data description

The data analyzed in this study came from four independent, cross-sectional samples

of individuals measured by the NSFG between 2006 and 2017. Our target population

was civilian, noninstitutionalized men and women aged 15-44 years who live in U.S.
households. Sample sizes and response rates can be found in Table 1. More information
about the NSFG’s sample design, sample selection, and data collection procedures can be
found elsewhere.29-32 This study was exempt from Institutional Review Board approval and
informed consent, as deidentified data were used.

Data merging

Based on the consistency in the complex sampling procedures used for the NSFG during
this time period, merging the four data sets was possible. However, between the 2006-2010
and the 2011-2013 samples, there was a fifteen-month hiatus in data collection.3? Based on
this, caution was taken with data merging. For the 2011-2013, 2013-2015, and 2015-2017
cycles, the NCHS suggests that it is possible to append these samples as there was no hiatus
in data collection.3? Correct sampling cluster 1Ds, non-overlapping codes for sample strata,
and final survey weights were used for proper merging across the independent samples. The
2013-2015 NSFG codebook includes a specific note about the stratum and cluster variables,
known as the sample design variables: “No transformation is needed to the sample design
variables if you are only combining data from 2002 or later because the numbering for the
primary sampling units did not overlap for these NSFG survey years”.29 Thus, stratum and
cluster variables were non-overlapping and correct, respectively.

For correct survey weights, manipulation of the available weights was required when
merging the data files. The NSFG offers six-year weights for 2011-2017, allowing us

to merge the cohorts within that range (i.e., 2011-2013, 2013-2015, and 2015-2017).
No weights are offered to append 2006—-2010 with 2011-2017, meaning that weight
manipulation was required for proper appending. The National Health and Nutrition
Examination Survey (NHANES) Analytic Guidelines suggest scaling weights based on
the number of years within each sample.33 Since a single twelve-year sample was desired
for this study, the 2011-2017 weights were multiplied by 7/12 and the 2006-2010 were
multiplied by 5/12. With this manipulation, the scaled survey weights enabled population
inferences based on the full 12-year sample. Alternatively, when we analyzed the four
samples separately, we used the specific survey weights provided for each of the four
public-use data files.

We downloaded data for each sample from the NSFG website (https://www.cdc.gov/
nchs/nsfg/nsfg_questionnaires.htm), except for the 2006—-2010 audio computer-assisted self-
interviewing (ACASI) sensitive data on drug use and sexual identity. These data were
received via hard copy from NCHS. After using the data set-up files provided by NCHS,
initial data cleaning occurred. For 2006-2010, an extra step was taken by merging the 2006—
2010 ACASI data with the NSFG-provided 2006—-2010 data. We appended the 2011-2017
samples together with the six-year weights provided by NCHS.
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Sexual ldentity.—Between 2006-2017, the NSFG used two different response options

to assess sexual identity. In 2006—2007, a four-category version with response options
“homosexual, heterosexual, bisexual or something else” was used. In 2008, the “something
else” response option was removed, reducing the response options to three categories. In the
2015-2017 sample year, a split-ballot experiment was conducted with two versions (a three-
category version and a four-category version) of the sexual identity question. While research
suggests that including “something else” as a response option alters associations of sexual
identity with substance use behaviors,34 for the present analysis, similar response options
were needed across the samples. Two approaches were assessed: (1) including respondents
who received the four-category version of the sexual identity question and removing
respondents who answered “something else” from analysis, or (2) only using respondents
who received the three-category version of the question. Comparing the approaches across
the outcome variables showed no statistically significant differences. Thus, in order to
maximize cases that could be included, we implemented the first approach.

Binge drinking, marijuana use, and illicit drug use.—These substance use measures
were the main outcome variables of interest, and these indicators were coded as either “Yes”
or “No”. Binge drinking was defined as consuming =5 alcoholic beverages for men and >4
alcoholic beverages for women on the same occasion in the past 12 months. Marijuana use
was defined as using any marijuana in the past 12 months. Any illicit drug use was defined
as using cocaine, crack, or crystal methamphetamine in the past 12 months. Abstinence
from substance use was defined as no use of alcohol, marijuana, and illicit drugs in the

past 12 months. Polysubstance use was defined as the use of two or more of the following
substances: binge drinking, marijuana, cocaine, crack, crystal methamphetamine, or other
injection drugs in the past 12 months.

Socio-Demographic Covariates.—The covariates included age (15-24, 25-34, 35-44),
race (African-American, White, Other), Hispanic/Latino ethnicity (Yes, No), income ($0-
$19,999, $20,000-$34,999, $35,000-$74,999, $75,000+), and sample (years of participation
in the NSFG).

Statistical analysis

All statistical analyses were conducted using the survey (svy) commands in Stata (Version
16.1; StataCorp, 2013). These commands ensure appropriate design-based analyses of the
NSFG data, enabling population inferences that account for the NSFG survey weights
and the stratified cluster sampling in the analysis. For our analysis, the main independent
variable was sexual identity. Our analyses were stratified by sex to account for well-
documented sex differences in alcohol and other drug use.8:35-37 To stratify by sex in

the analysis, we used the subpop() option in the svy commands that enables appropriate
analysis of subpopulations in complex samples.38 For both the combined sample and each
of the four samples, we first estimated bivariate associations between sexual identity and
age, race, Hispanic ethnicity, income, sample years, past-year binge drinking, past-year
cigarette smoking, past-year marijuana use, and past-year illicit drug use. We estimated the
distribution of each variable as a function of sexual identity along with 95% confidence
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intervals for the percentages estimated. The significance level based on the Rao-Scott test
of association was also computed.3® The combined analyses employed the scaled survey
weights described above, and the sample-specific analyses employed the original survey
weights provided by NCHS for each sample.

After examining the bivariate associations for each of the four samples, we fitted logistic
regression models to the data from the combined sample, with the substance use indicators
as our main outcome variables and sexual identity as our main independent variable.
Covariates in the models included a categorical factor representing the study years (with
four possible levels: 2006-2010, 2011-2013, 2013-2015, and 2015-2017), income, age,
race, and Hispanic ethnicity. We also included interactions between sexual identity and the
study year factor to test the possibility that the sexual identity disparities varied over time.
In order to obtain marginal predicted probabilities of each behavior for the sexual identity
subgroups across the years, we used the margins command in Stata after fitting each logistic
regression model. We performed pairwise comparisons of the marginal probabilities (across
sexual identity subgroups and across study years) based on the fitted models.

To examine and compare trends based on the fitted models, we compared outcomes for
groups defined by later study years to outcomes for groups defined by earlier study years.
For example, we compared the odds of selected outcomes based on the 2011-2013 study
years to the odds based on the 2006—-2010 study years, and then 2013-2015 to 2011-2013,
and so on. Each logistic regression model fitted contained the same variables and used the
same cases, and we simply changed the reference category for the categorical study years
factor to compare the reference study years to the previous sample years.

Sexual identity and substance use (2006—2017 combined)

Table 2 shows results from the first analysis, examining overall bivariate associations
between sexual identity and the substance use variables, stratified by sex, based on the
combined 12-year sample (2006-2017). Bisexual (56.4%) and leshian (55.6%) women

had higher estimated past-year binge drinking rates than heterosexual women (38.0%,
p<0.0001). Bisexual and leshian women also had higher estimated rates of past-year
cigarette smoking (40.5%, 36.5%), marijuana use (43.3%, 36.3%), and illicit drug use
(9.5%, 6.9%) when compared to heterosexual women (21.4%, 15.0%, and 2.1% respectively,
p<0.0001).

For men, there were statistically significant differences by sexual identity for marijuana

use (37.2% for gay men, 34.5% for bisexual men, and 24.7% for heterosexual men,
p<0.0001) and illicit drug use (11.1% for gay men, 11.1% for bisexual men, and 5.7%

for heterosexual men, p<0.0001). However, there were no statistically significant differences
in other substance use behaviors.

In Table 2, past-year abstinence from substance use differed significantly by sexual identity
subgroups for both men and women. Among women, past-year abstinence from alcohol,
marijuana, and illicit drugs was lower among leshian women (12.1%) and bisexual women
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(12.7%) than heterosexual women (23.8%; p<0.0001). Among men, past-year abstinence
was less prevalent among gay men (10.4%) relative to bisexual (19.7%) and heterosexual
men (18.8%; p=0.0021). Similar associations were present in past-year polysubstance use
across the sexual identity subgroups among women. Approximately one in three bisexual
women (33.1%) reported polysubstance use relative to 27.6% of lesbian women and

10.9% of heterosexual women (p<0.0001). Similarly, past-year polysubstance use was
more prevalent among bisexual men (26.4%) and gay men (29.2%) than heterosexual men
(20.2%) (p<0.0001). The bivariate associations between sexual identity and substance use
examined for Table 2 were also examined for each sample (e.g., 2011-2013) separately, and
differences in substance use as a function of sexual identity were consistently more robust in
women than men (Online Supplemental Material 1).

Sexual identity differences in substance use over time (2006-2010, 2011-2013, 2013-2015,
and 2015-2017 separately)

Table 3 presents differences in substance use by sexual identity within each sample (2006—
2010, 2011-2013, 2013-2015, 2015-2017). Lesbian and bisexual women had a significantly
higher probability of past-year binge drinking than heterosexual women across all samples
(p<0.005), except for leshian women in 2015-2017 (Figure 1). Generally, leshian and
bisexual women had significantly higher probabilities of past-year marijuana use, illicit
drug use, and polysubstance use. Lesbian and bisexual women also had lower probabilities
of abstinence (p<0.01) for all sample years, except for lesbian women in the 2013-2015
sample year. For each outcome, no significant differences between leshian and bisexual
women were found. Sporadic differences existed between gay and heterosexual men in the
probability of marijuana and illicit drug use. No significant differences were found between
gay men and bisexual men.

Short-term differences in substance use within sexual identity subgroups

Table 4 presents differences in substance use within sexual identity subgroups across

the samples, with estimates based on each sample relative to the previous sample (e.g.,
2013-2015 compared to 2011-2013). There were few significant differences in substance
use across time. In 2011-2013, binge drinking among heterosexual men (p<0.001) and
illicit drug use among heterosexual women (p<0.001) decreased compared to 2006—-2010.
In the 2013-2015 sample, heterosexual men increased their marijuana use (p<0.01) and
heterosexual women increased their illicit drug use (p<0.01) compared with their respective
counterparts in 2011-2013. There were no significant differences in abstinence within
sexual identity subgroups by sample year. Polysubstance use among heterosexual men

and heterosexual women decreased significantly in 2011-2013 (p<0.01) compared to their
counterparts in 2006-2010. No other significant differences were found in sexual identity
subgroups across the other sample years.

Long-term differences in substance use within sexual identity subgroups

Table 5 presents long-term differences in substance use outcomes by comparing the 2015-
2017 sample to the 2006-2010 sample. In 2015-2017, past-year binge drinking significantly
decreased for heterosexual women (p<0.005) and lesbian women (p<0.01) when compared
with 2006-2010. Past-year binge drinking did not significantly decrease for bisexual
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women in 2015-2017 compared to 2006-2010. In 2015-2017, pack-a-day cigarette smoking
(p<0.001) significantly decreased for bisexual women compared to bisexual women in
2006-2010, but the same decreases were not present among lesbian women (Online
Supplemental Material 2). No significant differences were found among men for any

sexual identity subgroup by sample years. Additionally, no long-term significant differences
were found in abstinence and polysubstance use among sexual identity subgroups when
comparing the 2015-2017 and 2006—2010 sample years.

DISCUSSION

The current investigation is the first known U.S. study to examine trends in the prevalence
of alcohol, marijuana, illicit drug, and polysubstance use across sexual identity subgroups.
We found notable differences in substance use behaviors as a function of sexual identity
that often persisted over the past two decades. In some cases, sexual minorities did not
experience the same significant declines as heterosexual subgroups over time for behaviors
that may place individuals at risk for harm, such as binge drinking among bisexual women,
which has grave health consequences. Indeed, the prevalence of past-year binge drinking
among bisexual women in 2015-2017 was the highest for any sexual identity subgroup,
whether male or female. Additionally, we assessed polysubstance use and found that not
only are sexual minorities more likely to use individual substances (alcohol, marijuana,
illicit drugs), but they are also more likely to use multiple substances. Most notably, the
trend analysis revealed that bisexual women consistently reported the highest prevalence of
polysubstance use, with approximately one-third of bisexual women reporting polysubstance
use across the last decade and most recently in 2015-2017 (33%). These new findings
regarding national trends in polysubstance use as a function of sexual identity are especially
important as polysubstance use is associated with a persistent and severe developmental
course,16-18

The present study revealed sex differences that generally included more robust differences
for women than men. For women, there were differences by sexual identity for all substance
use outcomes. In contrast, for men, differences were present for marijuana and illicit drug
use but did not exist for other substances. We found evidence for different trends in binge
drinking over time among women as a function of sexual identity. Lesbian women had the
sharpest decline in past-year binge drinking over time, followed by heterosexual women; the
prevalence of binge drinking for bisexual women remained steady over time. In contrast,
there were no significant differences in the prevalence of binge drinking among men by
sexual identity subgroup. There was also evidence that the declines in binge drinking were
larger among men over time than women, which is consistent with gender convergence in
alcohol use observed nationally.*%41 It is worth noting that there were general declines in
binge drinking across all groups, which is consistent with research showing binge drinking
decreases in the U.S.26:27

There are several individual and environmental drivers for the differences in substance use
among U.S. sexual minorities. For instance, studies have found that the alcohol and tobacco
industries target sexual minorities.#2-44 Consequently, alcohol prevention and tobacco
control among sexual minority populations remain an important public health priority.4°

Subst Abus. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McCabe et al.

Page 8

Additionally, several states have legalized marijuana in the past decade for medical and/or
recreational use, meaning that respondents in the present study may be reporting medical
use of marijuana. Some studies using nationally representative data have found that sexual
minority individuals are more likely to report marijuana use than heterosexual respondents,
aligning with the findings of the present study.#6:47 One study examined the prevalence

of nonmedical and medical marijuana use among sexual minorities in states with medical
marijuana laws and found that sexual minorities in states with medical marijuana laws
—particularly bisexual women—reported higher medical and nonmedical marijuana use
than sexual minorites in states without these laws.#” One explanation for the higher
prevalence of substance use among sexual minorities compared to heterosexuals can be
explained by Meyer’s Minority Stress Model.#8-50 The model posits that sexual minorities
experience prejudice, stigma, and discrimination produced by institutional and interpersonal
homophobia and heterosexism, and this excess stress creates a hostile social environment
that may lead them to engage in substance use as a coping process.*8:50 The Minority Stress
Model has been extended and supported across a wide range of substance use and mental
health outcomes by numerous empirical studies.”-848-53 Thus, the social conditions that
produce minority stress can result in adverse health outcomes in sexual minorities, which
deserve public health attention.4®

The NSFG has a number of strengths for the present study, including large nationally
representative samples and consistent measures of substance use for more than a decade to
allow for an examination of U.S. trends (2006-2017). The NSFG also has the limitations
of national cross-sectional survey research, including self-reporting bias and an inability

to examine sexual orientation as a more fluid construct. The present study focuses on
cross-sectional prevalence estimates of sexual identity and substance use that can portray
an incomplete picture of sexual identity and substance use severity, as opposed to a needed
account of sexual identity fluidity with relevant measures (e.g., substance use disorder
symptoms).>*° In addition, the sexual identity measure was extracted from two different
questions (3-category vs. 4-category). As noted in the Methods section, we compared

the two question types across the outcome variables and found no statistically significant
differences. While the present study focused on trends in substance use as a function of
sexual identity, prior work has shown differences across sexual orientation dimensions (i.e.,
attraction, behavior, and identity) in substance use.3"26:57 Finally, this study combines the
use of several illicit drugs that have lower prevalence. While looking at individual illicit
drugs is ideal, small cell sizes within some of the sexual identity subgroups limited possible
analyses.

In sum, these findings reinforce the importance of understanding multiple substance use
trends among sexual minorities rather than relying solely on cross-sectional estimates,

as emerging substance use trends are often missed in cross-sectional studies examining
individual drug classes. Importantly, studies focusing on substance use trends can assess
whether known health disparities are becoming worse or improving over time. Binge
drinking and polysubstance use among bisexual women deserve closer attention based on
the health consequences associated with these substance use behaviors. Disparities in these
health behaviors persist among sexual minorities, and thus, these vulnerable populations
deserve continued public health attention and resources.
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Table 1:

NSFG Sample Sizes and Response Rates, by Sample. NSFG, 2006-2017"

1duosnuey Joyiny

Sample Years

Sample Size

Response Rate52

2006-2010

Overall = 22,682
Men = 10,403
Women = 12,279

Overall = 77%
Men = 75%
Women = 78%

2011-2013

Overall = 10,416
Men = 5,601
Women = 4,815

Overall = 73%
Men = 72%
Women = 73%

2013-2015

Overall = 10,205
Men = 5,699
Women = 4,506

Overall = 69%
Men =67%
Women = 71%

2015-2017

Overall = 10,094
Men = 4,540
Women = 5,554

Overall = 65%
Men = 64%
Women = 67%

'ZSource: NCHS 2018.

2Response rates are based on the number of respondents in a survey divided by the number of eligible persons in the sample. In this report, the
response rate is the number of respondents (aged 15-44) divided by the number of eligible persons (aged 15-44). Given that not all screeners
were completed, the number of eligible persons is not known precisely. The number of eligible persons is estimated in all screeners that were not
successfully completed and added to the denominator of the response rate.
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Table 2.
Estimated distributions of socio-demographic variables and substance use by sexual identity in the U.S.,
condensed sexual identity question. NSFG, 2006-2017 (sample years combined)
Women Men
Lesbhian Heterosexual Bisexual Gay Heterosexual Bisexual
% (95% CI) % (95% Cl) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Age p<0.0001 p=0.0001
15-24 years 36.9% (30.8,  32.0% (30.9,33.1)  50.7% (47.0, 33.6% (27.1,  33.7%(325,34.9)  50.1% (44.0,
43.6) 54.3) 40.9) 56.1)
25-34 years 40.2% (336,  33.6% (32.8,345)  31.8% (285, 29.8% (235,  33.7% (324,34.7)  27.7% (224,
47.1) 35.4) 37.1) 33.7)
35-44 years 22.9% (18.2,  34.4% (334,354)  17.5% (14.9, 36.5% (29.9,  32.6% (31.4,338)  22.3% (17.5,
28.5) 20.4) 43.8) 27.9)
Mean age 28.3(27.3,29.2)  29.8(29.6, 30.0) 258(25.3,  30.3(28.9,316)  29.3(29.1,29.5) 26.8 (25.7,
26.4) 27.8)
N 526 25,623 1,795 537 22,352 464
Race/Ethnicity p=0.0014 p=0.8705
White 65.4% (59.0,  73.5% (716,75.2)  76.1% (73.0, 74.7% (69.7,  74.1% (72.3,75.8)  76.4% (71.4,
71.3) 79.0) 79.1) 80.8)
African-American  23.8% (18.9,  15.8% (145,17.2)  15.1% (12.7, 13.1%(9.93,  14.2% (12.9,155)  12.6% (9.45,
29.5) 17.7) 17.1) 16.7)
Other 10.8% (7.64,  10.8% (9.52,12.1)  8.83% (6.92, 12.2% (8.37,  11.7% (10.6,12.9)  10.9% (7.86,
15.1) 11.2) 17.5) 15.0)
N 526 25,623 1,795 537 22,352 464
p=0.0945 p=0.6697
Hispanic 16.8% (125,  18.8% (16.9,20.8)  15.8% (13.0, 21.8% (16.0,  20.0% (18.2,22.0)  21.6% (16.7,
22.0) 19.0) 29.1) 27.4)
N 525 25,617 1,791 537 22,345 464
Income p<0.0001 p=0.0021
$0-$19,999 33.4% (27.9,  23.6% (22.6,24.7)  35.8% (327, 24.4% (19.4,  18.4% (17.4,19.3)  27.1% (22.1,
39.4) 39.1) 30.1) 32.8)
$20,000-$34,999 18.3% (137,  18.8%(18.0,19.7)  19.7% (17.2, 16.6% (12.7,  18.0% (17.1,18.8)  21.1% (15.9,
24.1) 22.4) 21.5) 27.4)
$35,000-$74,999 32.9% (26.7,  32.3%(31.3,33.3)  28.6% (255, 30.8% (25.7,  34.2%(33.1,35.3)  28.3% (22.6,
39.7) 32.0) 36.3) 34.9)
$75,000+ 15.14 (105,  253% (24.0,26.6)  15.9% (13.4, 28.3% (22.7,  29.5% (28.1,31.0)  23.5% (18.5,
22.1) 18.9) 34.6) 29.4)
N 526 25,623 1,795 537 22,352 464
Sample Year(s) p<0.0001 p=0.0045
2006-2010 32.2% (25.8,  42.5% (40.5,44.6)  32.1% (28.6, 38.0% (31.2,  42.3% (40.2,445)  31.4% (25.7,
39.4) 35.9) 45.3) 37.6)
2011-2013 155% (112,  19.6% (18.2,21.2)  21.2% (18.3, 18.6% (13.8,  19.4% (17.8,21.1)  21.8% (17.0,
21.1) 24.4) 24.5) 27.4)
2013-2015 24.9% (19.9,  19.8% (18.3,21.4)  23.8% (19.9, 17.3% (12.6,  20.3% (18.7,22.1)  22.9% (17.8,
30.7) 28.2) 23.4) 28.9)
2015-2017 27.4% (20.0,  18.0% (16.4,19.8)  22.9% (19.7, 26.1% (19.0,  18.0% (16.3,19.9)  24.0% (18.8,
36.2) 26.5) 34.8) 30.2)
N 526 25,623 1,795 537 22,352 464
Past-year p<0.0001 p=0.7432
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Women Men
Leshian Heterosexual Bisexual Gay Heterosexual Bisexual
% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Binge drinking 55.6% (49.1,  38.0% (36.8,39.2)  56.4% (53.1, 53.9% (47.5,  52.4% (51.0,53.7)  50.5% (44.5,
61.9) 59.7) 60.2) 56.5)
N 523 25,586 1,786 537 22,285 463
Past-year p<0.0001 p<0.0001
Marijuana use 36.3% (30.9,  15.0% (14.2,15.8)  43.3% (39.8, 37.2% (30.5,  24.7%(23.7,25.8)  34.5% (28.9,
42.1) 46.8) 44.3) 40.5)
N 521 25,594 1,788 535 22,276 459
Past-year p<0.0001 p<0.0001
Ilicit drug use 6.9% (4.07, 2.1% (1.88,2.44)  9.5(7.69, 11.7) 11.1% (7.93, 5.7% (5.23,6.20)  11.1% (7.91,
11.6) 15.4) 15.3)
N 525 25,615 1,794 537 22,319 461
Past-year p<0.0001 p=0.0021
Abstinence 12.1% (9.19,  23.8% (22.2,25.6)  12.7% (10.8, 10.4% (7.31,  18.8% (17.4,20.3)  19.7% (15.0,
15.7) 14.8) 14.6) 25.3)
N 521 25,579 1,788 535 22,241 459
Past-year p<0.0001 p=0.0001
Polysubstance use 27.6% (22.3,  10.9% (10.3,115)  33.1% (29.7, 29.2% (24.1,  20.2% (19.3,21.1)  26.4% (21.6,
33.6) 36.7) 34.8)) 31.8)
N 520 25,559 1,784 535 22,227 459

Footnotes: Binge drinking in the past year was defined as at least one occasion of consuming 5 or more alcoholic beverages (4 or more for women)

on the same occasion in the past 12 months. Past-year marijuana use was defined as the respondent using any marijuana in the past 12 months. Any
other illicit drug usage was defined as the respondent using cocaine, crack, or crystal meth in the past 12 months. Past-year abstinence was defined
as no use of alcohol, marijuana, and illicit drugs (cocaine, crack, crystal methamphetamine, and injection drugs) in the past 12 months. Past-year
polysubstance use was defined as the use of two or more of the following substances: binge drinking, marijuana, and illicit drugs (cocaine, crack,
crystal methamphetamine, and injection drugs) in the past 12 months.

Subst Abus. Author manuscript; available in PMC 2023 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

McCabe et al.

Table 3.

Page 17

Marginal Predicted Probabilities for Past-Year Alcohol Use, Marijuana Use, Illicit Drug Use, Polysubstance
Use, and Abstinence by Sexual Identity and Cohort in the United States. NSFG, 2006-2017

2006-2010

Predicted Probability
(SE) (P-Value)

2011-2013

Predicted Probability
(SE) (P-Value)

2013-2015

Predicted Probability
(SE) (P-Value)

2015-2017

Predicted Probability
(SE) (P-Value)

Binge drinking (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.391 (0.011) (REF)
0.624 (0.047) (P<0.001)
0.602 (0.029) (P<0.001)

0.411 (0.013) (REF)
0.675 (0.084) (P=0.004)
0.560 (0.032) (P<0.001)

0.375 (0.012) (REF)
0.556 (0.060) (P=0.003)
0.537 (0.035) (P<0.001)

0.338 (0.014) (REF)
0.401 (0.066) (P=0.336)
0.541 (0.038) (P<0.001)

Heterosexual men
Gay men

Bisexual men

0.584 (0.011) (REF)
0.596 (0.056) (P=0.745)
0.554 (0.059) (P=0.656)

0.497 (0.014) (REF)
0.600 (0.058) (P=0.066)
0.451 (0.064) (P=0.529)

0.479 (0.012) (REF)
0.541 (0.056) (P=0.205)
0.482 (0.064) (P=0.905)

0.444 (0.018) (REF)
0.402 (0.082) (P=0.676)
0.502 (0.060) (P=0.314)

Marijuana use (past-year)

Heterosexual women

0.144 (0.006) (REF)

0.131 (0.008) (REF)

0.159 (0.008) (REF)

0.174 (0.011) (REF)

Lesbian women 0.367 (0.051) (P<0.001)  0.232 (0.053) (P=0.029)  0.374 (0.046) (P<0.001)  0.359 (0.052) (P<0.001)
Bisexual women 0.417 (0.030) (P<0.001)  0.384 (0.034) (P<0.001)  0.463 (0.042) (P<0.001)  0.454 (0.035) (P<0.001)
Heterosexual men 0.239 (0.007) (REF) 0.220 (0.011) (REF) 0.264 (0.011) (REF) 0.277 (0.013) (REF)

Gay men

Bisexual men

0.378 (0.077) (P=0.003)
0.355 (0.062) (P=0.171)

0.236 (0.058) (P=0.859)
0.362 (0.071) (P=0.085)

0.378 (0.077) (P=0.126)
0.309 (0.050) (P=0.849)

0.513 (0.082) (P=0.002)
0.395 (0.058) (P=0.169)

Ilicit drug use (past-year)

Heterosexual women 0.024 (0.002) (REF) 0.012 (0.002) (REF) 0.022 (0.004) (REF) 0.023 (0.003) (REF)
Lesbian women 0.122 (0.041) (P<0.001)  0.021 (0.016) (P=0.508)  0.035 (0.023) (P=0.508)  0.055 (0.025) (P=0.054)
Bisexual women 0.104 (0.017) (P<0.001)  0.069 (0.015) (P<0.001)  0.078 (0.019) (P=0.001)  0.121 (0.028) (P<0.001)
Heterosexual men 0.062 (0.004) (REF) 0.046 (0.005) (REF) 0.054 (0.004) (REF) 0.060 (0.006) (REF)

Gay men

Bisexual men

0.138 (0.031) (P=0.002)
0.136 (0.035) (P=0.011)

0.133 (0.058) (P=0.020)
0.070 (0.032) (P=0.494)

0.115 (0.032) (P=0.013)
0.116 (0.039) (P=0.085)

0.062 (0.024) (P=0.968)
0.122 (0.043) (P=0.109)

Abstinence (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.245 (0.016) (REF)
0.089 (0.020) (P<0.001)
0.141 (0.021) (P<0.001)

0.217 (0.013) (REF)
0.091 (0.033) (P=0.007)
0.139 (0.023) (P=0.001)

0.226 (0.010) (REF)
0.148 (0.044) (P=0.110)
0.094 (0.015) (P<0.001)

0.245 (0.022) (REF)
0.139 (0.027) (P=0.003)
0.126 (0.018) (P<0.001)

Heterosexual men
Gay men

Bisexual men

0.190 (0.013) (REF)
0.073 (0.020) (P<0.001)
0.211 (0.054) (P=0.842)

0.169 (0.011) (REF)
0.108 (0.030) (P=0.076)
0.181 (0.049) (P=0.735)

0.189 (0.010) (REF)
0.152 (0.046) (P=0.366)
0.216 (0.043) (P=0.926)

0.212 (0.023) (REF)
0.125 (0.050) (P=0.131)
0.195 (0.061) (P=0.451)

Polysubstance use (past-
year)

Heterosexual women
Lesbian women

Bisexual women

0.116 (0.005) (REF)
0.313 (0.053) (P<0.001)
0.359 (0.031) (P<0.001)

0.092 (0.006) (REF)
0.130 (0.046) (P=0.376)
0.291 (0.034) (P<0.001)

0.109 (0.007) (REF)
0.287 (0.053) (P<0.001)
0.325 (0.042) (P<0.001)

0.111 (0.008) (REF)
0.256 (0.051) (P=0.001)
0.323 (0.031) (P<0.001)

Heterosexual men
Gay men

Bisexual men

0.215 (0.007) (REF)
0.361 (0.050) (P=0.001)
0.298 (0.054) (P=0.282)

0.173 (0.010) (REF)
0.218 (0.060) (P=0.451)
0.253 (0.056) (P=0.275)

0.202 (0.009) (REF)
0.264 (0.050) (P=0.205)
0.255 (0.053) (P=0.625)

0.200 (0.012) (REF)
0.307 (0.061) (P=0.063)
0.265 (0.050) (P=0.437)
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Note: We compared bisexual and gay/lesbian outcomes to see if there were any statistical differences between the two subgroups, but none were

present.

P-Values based on the logistic regression with Heterosexual as the reference category.
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Page 19

Marginal Predicted Probabilities for Past-Year Alcohol Use, Marijuana Use, Illicit Drug Use, Polysubstance
Use, and Abstinence by Sexual Identity and Cohort in the United States across Cohort Years, NSFG, 2006—
2010 vs. 2011-2013 vs. 2013-2015 vs. 2015-2017

2006-2010

Predicted Probability
(SE)

2011-2013

Predicted Probability
(SE) (P-Value, 2006-10
vs. 2011-13)

2013-2015

Predicted Probability
(SE) (P-Value, 2011-13
vs. 2013-15)

2015-2017

Predicted Probability
(SE) (P-Value, 2013-15
vs. 2015-17)

Binge drinking (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.391 (0.011) (REF)
0.624 (0.047) (REF)
0.602 (0.029) (REF)

0.411 (0.013) (P=0.243)
0.675 (0.084) (P=0.599)
0.560 (0.032) (P=0.322)

0.375 (0.012) (P=0.046)
0.556 (0.060) (P=0.262)
0.537 (0.035) (P=0.633)

0.338 (0.014) (P=0.038)
0.401 (0.066) (P=0.089)
0.541 (0.038) (P=0.939)

Heterosexual men
Gay men

Bisexual men

0.584 (0.011) (REF)
0.596 (0.056) (REF)
0.554 (0.059) (REF)

0.497 (0.014) (P<0.001)
0.600 (0.058) (P=0.960)
0.451 (0.064) (P=0.239)

0.479 (0.012) (P=0.313)
0.541 (0.056) (P=0.467)
0.482 (0.064) (P=0.735)

0.444 (0.018) (P=0.118)
0.402 (0.082) (P=0.168)
0.502 (0.060) (P=0.819)

Marijuana use (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.144 (0.006) (REF)
0.367 (0.051) (REF)
0.417 (0.030) (REF)

0.131 (0.008) (P=0.180)
0.232 (0.053) (P=0.081)
0.384 (0.034) (P=0.468)

0.159 (0.008) (P=0.015)
0.374 (0.046) (P=0.056)
0.463 (0.042) (P=0.145)

0.174 (0.011) (P=0.250)
0.359 (0.052) (P=0.832)
0.454 (0.035) (P=0.864)

Heterosexual men
Gay men

Bisexual men

0.239 (0.007) (REF)
0.378 (0.077) (REF)
0.355 (0.062) (REF)

0.220 (0.011) (P=0.141)
0.236 (0.058) (P=0.080)
0.362 (0.071) (P=0.940)

0.264 (0.011) (P=0.005)
0.378 (0.077) (P=0.143)
0.309 (0.050) (P=0.541)

0.277 (0.013) (P=0.460)
0.513 (0.082) (P=0.236)
0.395 (0.058) (P=0.260)

Illicit drug use (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.024 (0.002) (REF)
0.122 (0.041) (REF)
0.104 (0.017) (REF)

0.012 (0.002) (P<0.001)
0.021 (0.016) (P<0.031)
0.06 9 (0.015)(P<0.141)

0.022 (0.004) (P=0.009)
0.035 (0.023) (P=0.600)
0.078 (0.019) (P=0.711)

0.023 (0.003) (P=0.838)
0.055 (0.025) (P=0.585)
0.121 (0.028) (P=0.186)

Heterosexual men
Gay men

Bisexual men

0.062 (0.004) (REF)
0.138 (0.031) (REF)
0.136 (0.035) (REF)

0.046 (0.005) (P=0.020)
0.133 (0.058) (P=0.946)
0.070 (0.032) (P=0.199)

0.054 (0.004) (P=0.214)
0.115 (0.032) (P=0.783)
0.116 (0.039) (P=0.376)

0.060 (0.006) (P=0.423)
0.062 (0.024) (P=0.192)
0.122 (0.043) (P=0.914)

Abstinence (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.245 (0.016) (REF)
0.089 (0.020) (REF)
0.141 (0.021) (REF)

0.217 (0.013) (P=0.176)
0.091 (0.033) (P=0.955)
0.139 (0.023) (P=0.968)

0.226 (0.010) (P=0.606)
0.148 (0.044) (P=0.296)
0.094 (0.015) (P=0.086)

0.245 (0.022) (P=0.419)
0.139 (0.027) (P=0.851)
0.126 (0.018) (P=0.170)

Heterosexual men
Gay men

Bisexual men

0.190 (0.013) (REF)
0.073 (0.020) (REF)
0.211 (0.054) (REF)

0.169 (0.011) (P=0.204)
0.108 (0.030) (P=0.331)
0.181 (0.049) (P=0.684)

0.189 (0.010) (P=0.199)
0.152 (0.046) (P=0.402)
0.216 (0.043) (P=0.592)

0.212 (0.023) (P=0.332)
0.125 (0.050) (P=0.698)
0.195 (0.061) (P=0.774)

Polysubstance use (past-
year)

Heterosexual women
Lesbian women

Bisexual women

0.116 (0.005) (REF)
0.313 (0.053) (REF)
0.359 (0.031) (REF)

0.092 (0.006) (P=0.005)
0.130 (0.046) (P=0.019)
0.291 (0.034) (P=0.147)

0.109 (0.007) (P=0.067)
0.287 (0.053) (P=0.039)
0.325 (0.042) (P=0.533)

0.111 (0.008) (P=0.845)
0.256 (0.051) (P=0.675)
0.323 (0.031) (P=0.969)

Heterosexual men

Gay men

0.215 (0.007) (REF)
0.361 (0.050) (REF)

0.173 (0.010) (P=0.001)
0.218 (0.060) (P=0.085)

0.202 (0.009) (P=0.032)
0.264 (0.050) (P=0.562)
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2006-2010 2011-2013 2013-2015 2015-2017
Predicted Probability Predicted Probability Predicted Probability Predicted Probability
(SE) (SE) (P-Value, 2006-10  (SE) (P-Value, 2011-13  (SE) (P-Value, 2013-15
vs. 2011-13) vs. 2013-15) vs. 2015-17)
Bisexual men 0.298 (0.054) (REF) 0.253 (0.056) (P=0.567) 0.255 (0.053) (P=0.874) 0.265 (0.050) (P=0.892)

Past-year abstinence was defined as no use of alcohol, marijuana, or other drugs (cocaine, crack, crystal methamphetamine, and injection drugs) in
the past 12 months.

Past-year polysubstance use was defined as the use of two or more of the following substances: binge drinking alcohol, marijuana, and other drugs
(cocaine, crack, crystal methamphetamine, and injection drugs) in the past 12 months.

P-Values based on the logistic regression with 2006—-2010 cohort as the reference category.
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Table 5.

Long-Term Marginal Predicted Probability Differences for Past-Year Binge Drinking, Marijuana Use, Illicit
Drug Use, Polysubstance Use, and Abstinence by Sexual Identity and Cohort in the United States. NSFG,
2006-2010 vs. 2015-2017

2006-2010 2015-2017
Predicted Probability (SE)  Predicted Probability (SE) (P-Value)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Binge drinking (past-year)

Heterosexual women 0.391 (0.011) (REF) 0.338 (0.014) (P=0.002)
Lesbian women 0.624 (0.047) (REF) 0.401 (0.066) (P=0.008)
Bisexual women 0.602 (0.029) (REF) 0.541 (0.038) (P=0.195)
Heterosexual men 0.584 (0.011) (REF) 0.444 (0.018) (P<0.001)
Gay men 0.596 (0.056) (REF) 0.402 (0.082) (P=0.057)
Bisexual men 0.554 (0.059) (REF) 0.502 (0.060) (P=0.535)

Marijuana use (past-year)
Heterosexual women
Lesbian women

Bisexual women

0.144 (0.006) (REF)
0.367 (0.051) (REF)
0.417 (0.030) (REF)

0.174 (0.011) (P=0.013)
0.359 (0.052) (P=0.917)
0.454 (0.035) (P=0.422)

Heterosexual men 0.239 (0.007) (REF) 0.277 (0.013) (P=0.141)
Gay men 0.378 (0.077) (REF) 0.513 (0.082) (P=0.080)
Bisexual men 0.355 (0.062) (REF) 0.395 (0.058) (P=0.940)
Ilicit drug use (past-year)
Heterosexual women 0.024 (0.002) (REF) 0.023 (0.003) (P=0.743)
Lesbian women 0.122 (0.041) (REF) 0.055 (0.025) (P=0.157)
Bisexual women 0.104 (0.017) (REF) 0.121 (0.028) (P=0.590)
Heterosexual men 0.062 (0.004) (REF) 0.060 (0.006) (P=0.755)
Gay men 0.138 (0.031) (REF) 0.062 (0.024) (P=0.071)
Bisexual men 0.136 (0.035) (REF) 0.122 (0.043) (P=0.795)
Abstinence (past-year)
Heterosexual women 0.245 (0.016) (REF) 0.245 (0.022) (P=0.999)
Lesbian women 0.089 (0.020) (REF) 0.139 (0.027) (P=0.129)
Bisexual women 0.141 (0.021) (REF) 0.126 (0.018) (P=0.605)
Heterosexual men 0.190 (0.013) (REF) 0.212 (0.023) (P=0.332)
Gay men 0.073 (0.020) (REF) 0.125 (0.050) (P=0.698)
Bisexual men 0.211 (0.054) (REF) 0.195 (0.061) (P=0.774)

Polysubstance use (past-year)

Heterosexual women

0.116 (0.005) (REF)

0.111 (0.008) (P=0.633)

Leshian women 0.313 (0.053) (REF) 0.256 (0.051) (P=0.435)
Bisexual women 0.359 (0.031) (REF) 0.323 (0.031) (P=0.407)
Heterosexual men 0.215 (0.007) (REF) 0.200 (0.012) (P=0.307)
Gay men 0.361 (0.050) (REF) 0.307 (0.061) (P=0.496)
Bisexual men 0.298 (0.054) (REF) 0.265 (0.050) (P=0.654)
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P-Values based on the logistic regression with 20062010 cohort as the reference category.
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