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Abstract

Background: Population-based surveys document disparities in substance use among sexual 

minorities compared to heterosexuals, but few studies examine changes over time. This study 

compared changes in harmful drinking (including alcohol use disorders and high-intensity 

drinking), tobacco use, marijuana use, and simultaneous marijuana and alcohol co-use between 

heterosexual and sexual minority adults over a 15-year period.

Methods: Gender-stratified logistic regression analyses using 4 waves of cross-sectional data 

from the National Alcohol Survey (2000, 2005, 2010, and 2015) were conducted to test overall 

trends over time and differences by sexual identity, as well as the interaction between survey year 

and sexual identity.

Results: Among women, significant effects for sexual identity were present in all models, 

reflecting greater odds of use among sexual minorities across waves. Among men, significant 

effects for sexual identity were found for high-intensity drinking (reflecting less use among sexual 

minorities) as well as marijuana use and marijuana and alcohol co-use (reflecting more use among 

sexual minorities). For women and men, tobacco use generally decreased and both marijuana use 

and simultaneous marijuana and alcohol co-use increased during the study period. Although trends 

were largely driven by heterosexual respondents, only one instance of an interactive effect was 

found; reports of harmful drinking were generally stable over time among heterosexual women, 

but higher and more variable over time among sexual minority women.

Conclusions: Findings highlight that differences in patterns of substance use by sexual identity 

persist and underscore the need for screening, prevention and intervention, particularly for sexual 

minority women.
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Background

Cross-sectional, population-based research in the U.S. has documented greater risk for 

hazardous drinking, tobacco use, and drug use among sexual minority adults compared 

to heterosexuals.1–3 Specifically, sexual minority women and men appear to more likely 

to exceed recommended weekly drinking limits (>14 drinks per week for men and >7 

drinks per week for women) than their heterosexual counterparts.4,5 Harmful use of alcohol, 

including heavy episodic or “binge” drinking (typically 4 or more drinks on an occasion for 

women and 5 or more on an occasion for men) as well as alcohol-related consequences and 

dependence symptoms, are particularly pronounced and consistent among sexual minority 

women compared to heterosexual women,1,2,6 with differences in harmful use of alcohol by 

sexual identity less consistent among men.7,8 Tobacco use is generally higher among sexual 

minority adults compared to heterosexuals, again with more consistent and pronounced 

risk among sexual minority women compared to heterosexual women.5,9–12 Marijuana use 

among lesbian and bisexual women appears to be two to five time greater than that of 

heterosexual women.1,12 The odds of past-year marijuana use among gay men appears to 

be approximately four times that of heterosexual men,1,12 with somewhat elevated but not 

significantly higher use among bisexual men compared to heterosexual men.

Studies of trends over time (also studied as period effects) can illuminate changes in health 

behaviors that may potentially be influenced by changes in policy and attitudes about sexual 

identity.13 Attitudes and policies surrounding alcohol,14–19 tobacco,20,21 and marijuana22–24 

use have also changed dramatically over time. Namely, there have been important shifts in 

women’s attitudes about drinking,25 as well as increases in heavy drinking in some cohorts 

of women.26,27 For example, between 2000 and 2010, women reported less concern about 

negative health impacts of drinking and less salience of religious prohibition of drinking, 

and there was a decline in the proportion of women who were abstainers and an increase 

in the proportion of high-risk drinkers over the same period.25 Although national population

based studies provide important insights about the impacts of changing social norms and 

policies related to substance use,14–16,23,24 possible differences in trends by sexual identity 

are rarely explored.

Only a few studies have examined time as a factor that may impact sexual minority health 

behaviors in comparison to heterosexuals. Several recent studies have examined trends 

over time in alcohol, marijuana, and tobacco use among sexual minority youth.28–34 These 

studies generally suggest that disparities in substance use between sexual minority and 

heterosexual youth have persisted from 1998 to 2015. To our knowledge, only one study 

has examined disparities in substance use over time among sexual minority adults. Using 

data from the National Study of Family Growth in the U.S.,35 this study focused on sexual 

minority women aged 15–44 and found evidence of increasing disparities in drug use 

among lesbian and bisexual women compared to heterosexual women over time, but no 

evidence of differential trends in binge drinking. That is, disparities between bisexual and 

lesbian women compared to heterosexual women with respect to binge drinking remained 

unchanged from 2002 to 2015. Additional research using population-based data, with 

multiple measures of substance use, are needed to better understand changes over time 

in health disparities among sexual minority women and men compared to heterosexuals.
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The current study addresses gaps in the literature to date. First, we explicitly include 

time as a variable in relation to substance use among sexual minorities compared to 

heterosexuals. Second, we conduct gender-stratified analyses. This is significant, as the 

one study to date examining trends over time by sexual identity35 did not include sexual 

minority men. Stratified analyses by sex is important given evidence that patterns and 

correlates of substance use differ between sexual minority men and women in comparison 

to their heterosexual counterparts.1,36–39 Finally, the current study includes substance use 

measures that are under-investigated in disparities research to date. For example, research 

on simultaneous use of marijuana and alcohol suggest associations with increased frequency 

and quantity of alcohol use, as well as greater risk for alcohol dependence, drunk driving, 

social consequences, and harm to self.40,41 However, general population studies of adults 

to date have not examined possible differences in these outcomes by sexual identity, and 

how possible differences might vary over time. Thus, the current study uses data from 

2000 to 2015 to address a gap in the literature by examining tobacco use, alcohol use 

disorder, high-intensity drinking, marijuana use, and simultaneous marijuana and alcohol 

co-use in gender-stratified multivariable models. We test independent effects of both time 

and sexual identity (e.g., bisexual/gay/lesbian compared to heterosexual identification), as 

well as differential effects of time by sexual identity.

Methods

Data Sources

This study used data pooled across four waves of the National Alcohol Survey (NAS) 

undertaken in 2000 (N = 7,612, cooperation rate [CR] = 58%), 2005 (N = 6,919, CR 

= 56%), 2010 (N = 7,969, CR = 52%), and 2015 (N = 7,071, CR = 44%). The NAS 

is a cross-sectional population-based survey of randomly selected US adults (age 18 and 

over) that has been conducted approximately every 5 years since 1979. Data collection has 

included random digit dialed (RDD) telephone surveys since 2000, and mobile phones have 

been included (along with landlines) since 2010. Questions about sexual orientation were 

added to the NAS beginning in 2000. Blacks/African Americans and Hispanics/Latinos were 

oversampled in all survey years, and respondents were weighted in each survey to reflect 

the U.S. adult population at the time of data collection, taking into account age, gender, 

race/ethnicity, and geographic area. Because questions about sexual orientation were asked 

toward the end of the survey, our analyses used weights to adjust for the sampling design 

and non-response, including accounting for partially-completed interviews missing sexual 

identity. Sexual identity could be categorized for 25,510 of the 29,571 respondents (86%) 

across the four survey periods.

Measures

Alcohol use disorder (AUD 2+).—Past year alcohol use disorder was based on criteria 

in the 5th edition of the American Psychiatric Association’s Diagnostic and Statistical 

Manual (DSM5).42 Items query 11 symptom domains (failure to fulfill role obligations; 

drinking despite social or interpersonal problems; drinking when physically hazardous; 

tolerance; withdrawal; using more than or for longer than intended; persistent desire to cut 

down/control use; giving up important activities; spending a lot of time getting alcohol, 
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using or recovering from use; drinking despite physical or psychological problems; and 

craving). With these symptoms, varying levels of severity can be defined. Our measure 

of alcohol use disorder is based on endorsing symptoms in 2 or more domains, which 

corresponds to at least mild severity and is also inclusive of moderate and severe alcohol use 

disorder.42

High-intensity drinking (HID 8+).—The NAS surveys assessed drinking quantity (e.g., 

“During the last 12 months, what is the largest number of drinks you had on any single 

day?”) and frequency of drinking various amounts (e.g., every day or nearly every day, 

3–4 times a week, 1–2 times a week, 1–3 times a month, less than once a month, once in 

those 12 months, and never in those 12 months) to facilitate the calculation of a Graduated 

Frequency (GF) measure of consumption in the past year.43,44 Based on prior research 

suggesting an association between alcohol-related problems and consuming larger amounts 

of alcohol per day,15 these items were used to create an indicator of any instance of 

consuming 8 or more drinks on a single day in the past year.

Tobacco use.—Respondents were asked to report how often they had smoked cigarettes 

or used any other kind of tobacco in the last twelve months. Beginning in 2005, this question 

was proceeded by a question that asked whether respondents had ever smoked cigarettes or 

used any other kind of tobacco products in a regular basis in their lifetime, with only those 

identifying as regular lifetime users being asked about past-year use. Tobacco use of any 

frequency in the past year was coded as past-year tobacco use; those who reported never 

using tobacco in the past year as well as those who were not asked this question because 

they were non-regular lifetime users were coded as non-users.

Marijuana use.—In the 2000 and 2005 surveys, past-year marijuana use was assessed with 

a question asking respondents, “How often have you used marijuana, hash, THC, or grass 

during the past twelve months?” In 2010 and 2015, the question was updated slightly to 

reflect more contemporary terminology (i.e., “How often have you used marijuana, hash, 

pot, THC, or ‘weed’ during the last twelve months?”). Use at any frequency was classified 

as use of marijuana in the past year.

Simultaneous marijuana and alcohol co-use.—Respondents who reported using 

marijuana in the past year and who also used alcohol in the past year were asked how often 

they had used alcohol and marijuana at the same time. Those who reported using the two 

substances together at any frequency were coded as yes to past-year simultaneous marijuana 

and alcohol co-use.

Survey year.—Survey year was a categorical variable identifying whether respondents 

participated in the 2000, 2005, 2010, or 2015 wave of the NAS, using 2000 as the reference 

year when examining changes over time.

Sexual identity.—Sexual identity was queried in the NAS with an item that asked 

respondents, “Which of the following statements best describes your sexual orientation?” 

In years 2000, 2005, and 2010, respondents were read three response options: heterosexual 

(straight), bisexual, or homosexual (gay or lesbian). Due to the smaller number of 
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individuals in the lesbian/gay and bisexual categories in each wave, categories were further 

collapsed to indicate individuals who would be considered sexual minorities in order to 

increase stability of estimates in multivariate analyses. To ensure that doing so did not mask 

any potential differences between those identifying as bisexual and those identifying as 

gay/lesbian, we tested differences in the prevalence of use of various substance within each 

year using a 3-category sexual identity variable (heterosexual, bisexual, and lesbian/gay). 

In 22 out of 24 analyses (4 years by 6 substances) conducted separately for women and 

for men, there were no differences found between bisexual and lesbian/gay respondents. 

In 2015, possible responses were expanded to include five options: only heterosexual 

(straight), mostly heterosexual, bisexual, mostly gay or lesbian, and only gay or lesbian. 

Respondents in 2015 could also select “Something else.” Respondents who identified as 

“Mostly gay/lesbian” as well as respondents who identified as “Mostly heterosexual” and 

“Something else” were coded as sexual minorities. This classification is consistent with 

research suggesting greater risk of hazardous drinking among individuals who identify as 

mostly heterosexual45–47 or something else48 compared to those who identify as completely 

heterosexual.

Sex and other demographic covariates.—Analyses were gender-stratified based on 

a question asking respondents, “Are you male or female?” Analyses included a cohort 

variable where respondents were grouped into birth cohort categories based on generations 

defined by the Pew Research Center (2018): born 1945 or earlier (Silent and Greatest 

generations), born in 1946 to 1964 (Baby Boomer generation), and born in 1965 or later 

(Generation X, Millennial, and Post-Millennial generations). Although national polling 

suggests that Millennials and Post-Millennials have more liberal attitudes toward social 

and political issues, including same-sex marriage,49 due to their relatively small numbers 

in this dataset, they were combined with the Generation X cohort. Post-hoc sensitivity 

analyses showed no differences when a three- versus a four-category cohort variable was 

used. Other covariates included age (18–29, 30–49, and 50 years old and up); ethnicity and 

race (non-Hispanic White, non-Hispanic Black/African American, Hispanic/Latino, or other 

race/ethnicity, which included Asian, American Indian/Alaska Native, Pacific Islander, and 

those self-identifying as something else); education (high school degree or less versus some 

college education or higher); and relationship status (being married or living with someone 

as a couple versus unpartnered, which included separated, divorced, widowed, and never 

married).

Analyses

All analyses were conducted in Stata (version 15) using sample weights and variance 

estimation techniques that adjusted for the complex design features of the survey. We first 

conducted multivariable, gender-stratified logistic regression analyses to test the effects of 

time (survey wave) and sexual identity controlling for age, cohort, and other demographic 

characteristics. Model coefficients are displayed as odds ratios, with 3-degree-of-freedom 

contrasts used to test the overall effect of time.

We then ran models including an interaction between survey wave and sexual identity to 

examine the differential effects of time for groups defined by sexual identity. In these 
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interaction models, contrasts tested the joint effects of the interaction as well as the simple 

effects of time, separately by sexual identity (using a 3-degree-of-freedom test of time 

for heterosexual respondents and another for sexual minority respondents). In addition to 

presenting model coefficients, we also graphically display predictive margins and tested 

average marginal effects between groups within years and between a given year and the 

prior year within groups.

Results

Sample Characteristics

Table 1 depicts characteristics of the pooled NAS survey data by gender and sexual identity. 

Unweighted cell sizes are presented; however, prevalence estimates are weighted and tests 

of differences by sexual identity are corrected for the survey design. Among women, the 

number of sexual minority respondents in each survey ranged from 85 to 263, with the 

greatest number in the 2015 survey. Survey wave, age, cohort, and partner status varied 

by sexual identity. Among men, the number of sexual minority respondents in each survey 

ranged from 81 to 219, with the greatest number in the 2015 survey. All covariates included 

in the analyses varied by sexual identity.

Effects of Time and Sexual Identity for Women and Men

Table 2 presents findings from adjusted gender-stratified models testing main effects of 

survey year and sexual identity. Among women, sexual minority status was associated with 

increased odds of using each of the substances examined. Significant effects for time were 

found for tobacco use, marijuana use, and simultaneous marijuana and alcohol co-use. 

For tobacco, this was reflected in decreased odds of use in each wave compared to 2000; 

for marijuana use and simultaneous marijuana and alcohol co-use, these were reflected in 

increased odds of use in later years (2010 and 2015) compared to 2000. Among men, sexual 

minority status was associated with decreased odds of high intensity drinking but increased 

odds of marijuana use and simultaneous marijuana and alcohol co-use. For men, there also 

was a decline in tobacco use, but marijuana use and simultaneous marijuana and alcohol 

co-use significantly increased beginning in 2005 compared to 2000.

Differential Effects of Time by Sexual Identity among Women and Men

Women.—Tables 3a and 3b present findings from gender-stratified multivariable models 

testing interactive effects of survey year and sexual identity on substance use. Contrasts 

were specified to examine the overall effect of time separately for heterosexual and sexual 

minorities, as well as the effect of the interaction. Predicted probabilities and tests of average 

marginal effects are presented in Table 4. Among women, average marginal effects of sexual 

minority status were significant in at least one year for each substance studied; when these 

differences were present (see Table 4 and Figure 1), the predicted probability of use was 

always higher among sexual minority women than among heterosexual women.

Trends in decreased tobacco use were generally driven by heterosexual women, as the joint 

contrast of the simple effect of time was significant for heterosexual women but not for 

sexual minority women. As presented in Table 3a and displayed in Figure 1a, tobacco use 
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started declining for heterosexual women between 2000 and 2005 (Prtobacco 0.27 vs 0.23, 

p=0.001). Trends in increased odds of marijuana as well as marijuana and alcohol co-use 

also seemed to be driven by heterosexual women, with rates being significantly lower in 

2005 compared to 2010 (Prmarijuana 0.05 vs 0.07, p=0.002; Prco-use 0.03 vs 0.04, p=0.010, 

respectively). Marijuana use among sexual minority women did significantly drop between 

2000 and 2005 (Prmarijuana 0.22 vs 0.08, p=0.009) and rebound between 2005 and 2010 

(Prmarijuana 0.08 vs 0.25, p=0.008), but the contrast of the simple effect of time for sexual 

minority women was only marginally significant. Despite lack of significant time trends for 

tobacco and marijuana use among sexual minority women, there was no evidence of an 

interaction between survey year and sexual identity for either outcome. Rather, there was 

a significant interaction of time and sexual identity only with respect to AUD. In this case 

(see Figure 1b), although the predicted probability of AUD was generally stable among 

heterosexual women, it fluctuated widely across years among sexual minority women.

Men.—Among men, tests of average marginal effects within year by sexual identity 

revealed significant differences between heterosexual and sexual minority men for marijuana 

use in 2000 and 2005 (Prmarijuana 0.09 vs 0.19, p=0.015; Prmarijuana 0.09 vs 0.21, p=0.031, 

respectively) and for simultaneous marijuana and alcohol co-use in 2005 (Prco-use 0.05 

vs 0.15, p=0.039). Although sexual minority status was associated with decreased odds 

of high intensity drinking among men overall, tests of average marginal effects between 

heterosexual and sexual minorities revealed no significant difference within survey years.

Similar to findings for women, trends in decreased tobacco use and increased marijuana 

use and simultaneous marijuana and alcohol co-use were largely driven by changes 

among heterosexuals; joint contrasts for simple effects of time for each of these outcomes 

were significant for heterosexuals but not for sexual minorities. Among heterosexuals, 

tobacco use started decreasing between 2000 and 2005 (Prtobacco 0.39 vs 0.31, p<0.001). 

Marijuana use began increasing in 2005 to 2010 (Prmarijuana 0.09 vs 0.12, p=0.002), as 

did simultaneous marijuana and alcohol co-use (Prco-use 0.05 vs 0.08, p<0.001). Despite 

observed trends among men being largely driven by heterosexuals, there was no evidence of 

an interaction between survey year and sexual identity for any outcome.

Discussion

Gender-stratified analyses of NAS data from 2000–2015 highlighted that, among women, 

sexual minority status was associated with increased odds for all outcomes examined, 

while among men, sexual minority status was associated with decreased odds of high 

intensity drinking but increased use of marijuana and simultaneous marijuana and alcohol 

co-use. Elevated risk for substance use among sexual minorities, particularly among sexual 

minority women, is a common finding in the epidemiologic literature.1,2,6 The analyses also 

highlighted important trends from 2000–2015. Overall, for both men and women, tobacco 

use decreased and marijuana use and simultaneous marijuana and alcohol co-use increased 

over time, but these trends were largely driven by changes among heterosexuals, without 

similar changes among sexual minority respondents.
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During this time period, attitudes and policies towards substance use, particularly pertaining 

to tobacco and marijuana use have shifted, and these have been invoked to explain observed 

differences in rates of use over time. Although several recent studies have examined changes 

over time in alcohol, marijuana, and tobacco use among sexual minority youth, only one 

study, to our knowledge, has examined disparities in substance use over time among sexual 

minority adults.35 Our findings differ somewhat from that study, as we did not see evidence 

that disparities by sexual identity among women were increasing over time; however, we 

included a larger age range of respondents, which somewhat limits comparison of the two 

studies. In addition, our findings focused on marijuana use while the other study aggregated 

recreational use of marijuana and other drugs (e.g., cocaine, crystal meth, or injection of 

non-prescribed drugs). Replication with additional datasets would be informative.

Stigma, discrimination and resultant sexual minority stress are frequently invoked to 

explain differences in substance use between heterosexuals and sexual minorities.50 

According to minority stress theory, the cumulative impact of stress associated with 

experiences of discrimination, expectations of rejection, managing identity disclosure, and 

self-stigmatization contributes to increased risk for health problems.50–52 Recent U.S. 

research has confirmed that indicators of minority stress are associated with harmful use 

of alcohol, drug use, and tobacco use among sexual minorities.36,37,53–57 For example, 

substance use is greater among sexual minorities who experience discrimination36,37 and 

who live in states or communities that are more hostile for sexual minorities (such as 

low approval of same-sex marriage).58 Research in other countries similarly suggests that 

minority stress contributes to disparities in risk for alcohol, tobacco and drug problems by 

sexual identity.59–61

Despite advances in enactment of, and support for, key policies such as the right of same-sex 

couples to marry during the study period,62,63 our data generally suggest that disparities 

in substance use by sexual identity have persisted over time. It is possible that more time 

is needed for positive social change to be reflected in lower levels of minority stress 

and substance use. A recent study using repeated cross-sectional survey data in Sweden 

(a country with a longer history of policies that are inclusive and supportive of sexual 

minorities) found that changes in structural stigma (laws, policies and social attitudes 

concerning sexual minorities) was associated with a reduction, and eventual elimination, 

of disparities in psychological distress between sexual minorities and heterosexuals.64 It 

is equally plausible that structural and interpersonal experiences of stigma continue to 

undermine the health and well-being of sexual minorities in the U.S. For example, there 

are an increasing number of states in the U.S that have enacted laws permitting denial of 

services to sexual minorities for reasons associated with religious beliefs, such as refusing 

to participate in issuing marriage licenses or to permit same-sex couples to adopt children.65 

A recent study revealed that living in states that enacted laws permitting denial of services 

based on sexual identity was associated with increases in mental distress among sexual 

minorities (but not heterosexuals) compared to individuals living in states without such 

laws.66 Additional research, using new datasets, is warranted to monitor trends over time 

and explore mechanisms that illuminate how changes in structural stigma may impact sexual 

minority health.
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In addition to policies and societal attitudes, there appear to be several factors that contribute 

to persistent disparities in risk for sexual minority women compared to heterosexual women, 

such as individual-level minority stress, disproportionate experiences of victimization, 

and more exposure to drinking contexts and permissive drinking norms.60 For example, 

recent research investigating pathways to harmful alcohol use among sexual minority 

women suggest that multiple factors may contribute to risk of harmful drinking, including 

sexual minority discrimination, stigma consciousness, proximal minority stress (i.e., self

stigmatization and identity concealment), rumination (i.e., fixating on negative feelings), 

social isolation, psychological distress, and drinking to cope with negative affect.67,68 

In addition, sexual minority women appear to be disproportionately impacted by factors 

that increase risk for harmful use of alcohol among women, including childhood and 

adult victimization.69,70 Furthermore, patronage of bars and participation in other drinking 

contexts can be a source of support and community, but may also be associated with 

heavier drinking for some sexual minority women.71,72 Future research is needed to better 

understand how to reduce risk and enhance protective factors that may be particularly salient 

for sexual minority women.

Findings from this study underscore the importance of screening, brief interventions and 

referral to treatment (when warranted) to identify and support clients in need, which 

may be particularly salient for sexual minority women. Further, substance use prevention 

and intervention strategies appropriate for sexual and gender minority individuals also are 

needed to reduce disparities. These may include interventions tailored specifically for LGBT 

communities,7,73 initiatives to ensure that behavioral health interventions address the role of 

stigma as a risk factor,74 and support of LGBT-affirming institutional and societal policies75 

Given research suggesting that substance use and psychological distress are influenced by 

socio-political context,58,76–80 future studies also should examine these factors in relation to 

substance use outcomes among sexual minorities.

This study has a number of strengths; notably, data are from a probability-based US sample 

in which responses to questions about use of various substances by sexual identity can be 

analyzed over a 15-year period across four waves. However, important limitations should be 

noted. Although the NAS oversampled Blacks/African Americans and Hispanics/Latinos, it 

did not oversample other racial/ethnic minority groups. Future research to examine current 

and historical disparities among (and within) Asian American, Pacific Islander, American 

Indian and Alaska Native sexual minority adults would be informative. Data were collected 

via self-report and may be subject to social desirability bias. Potential under-reporting of 

sexual minority identity and use of various substances may have reduced our ability to 

examine differences by sexual identity among these generally low-prevalence characteristics 

and behaviors. Although we tested differences among a 3-category sexual identity variable 

before we collapsed bisexual and lesbian/gay identities into a dichotomous indicator of 

identity in our multivariable models, the current study may have missed possible differences 

between groups (e.g., differences between bisexual and lesbian women or between bisexual 

and gay men) simply because we did not have a large enough subsample to detect potential 

differences. In addition, because the identity option of “something else” was asked in only 

one year, were we not able to examine possible differences over time with this group. This 

is a notable limitation in the context of recent research suggesting differential health risks 
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for individuals who select “something else” or “not sure” in response to sexual identity 

questions.37,48

An important limitation of research on sexual minorities using population-based data are 

relatively small numbers of sexual minority respondents.81,82 Smaller numbers of sexual 

minorities may have also contributed to wider confidence intervals and unstable point 

estimates in multivariable models predicting lower prevalence behaviors. Consequently, 

some of the variation between years in the current study may be an artifact of small sample 

size rather than an indication of significant differences in health behaviors or exposure 

to stigma. Comparisons from year-to-year among sexual minority respondents should be 

interpreted with caution.

Also, although many of the questions and response options were identical across years, 

some changes occurred with respect to response options for sexual identity and tobacco use. 

Sensitivity analyses investigating potential effects of these changes did not suggest that they 

meaningfully altered the nature of findings. Further, changing policies regarding availability 

and use of various substances (namely marijuana) could have exaggerated observed trends 

in states where such policies have been enacted. Finally, our analyses examined any use 

of various substances or engagement in different levels of substance using behaviors (e.g., 

high-intensity drinking and AUD, as well as simultaneous marijuana and alcohol co-use), 

but we did not examine use frequency or other aspects of substance use which may differ 

among heterosexuals and sexual minorities, such as quantity of drug use or drug-related 

consequences and other indicators of more serious drug abuse. These factors would be 

important to investigate in future studies.

Conclusion

Despite social and political changes in the U.S. regarding sexual minorities, sexual

orientation-related disparities in substance use remain, with disparities most pronounced 

among sexual minority women. Future research should continue to monitor disparities 

in tobacco, alcohol, and drug use among sexual minorities. Research on individual-, 

interpersonal-, and policy-level interventions designed to reduce minority stress and 

substance use by sexual minority adults is also imperative.
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Figure 1. 
Predicted Probability of Substance Use-Women
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Figure 2. 
Predicted Probability of Substance Use-Men
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Table 1:

Sample Characteristics by Gender and Sexual Identity (N=25,510)

Women Men

Heterosexual 
(n=13,870)

Sexual Minority 
(n=525)

Heterosexual 
(n=10,694)

Sexual Minority 
(n=491)

n % n % n % n %

Survey Year *** ***

 2000 3,794 28.6 86 15.5 3,284 28.7 84 13.4

 2005 3,379 26.0 85 16.6 3,033 26.2 81 15.5

 2010 3,734 25.2 91 17.6 2,320 25.5 107 22.9

 2015 2,963 20.2 263 50.2 1,987 19.5 219 48.2

Age *** **

 18–29 1,953 20.4 154 41.1 1,995 22.5 102 31.8

 30–49 4,805 38.1 186 37.1 4,022 40.1 182 37.8

 50+ 6,800 41.5 179 21.8 4,497 37.3 205 30.5

Cohort *** ***

 <=1945 3,648 21.8 72 7.0 2,250 18.2 67 9.9

 1946–1964 5,280 36.1 157 23.7 4,160 36.2 208 31.9

 1965+ 4,636 42.1 290 69.3 4,107 45.6 214 58.2

Race/Ethnicity *

 White/Caucasian 7,908 71.1 264 65.5 6,547 70.6 279 64.0

 Black/African 
American 2,906 11.7 125 12.9 1,617 10.3 91 16.2

 Hispanic 2,540 11.4 105 12.2 1,942 12.7 95 12.0

 Other 516 5.7 31 9.4 518 6.4 26 7.8

Education **

 High School or Less 5,675 40.5 220 38.1 4,190 41.2 148 31.6

 Some College or More 8,140 59.5 304 61.9 6,383 58.8 342 68.4

Partner Status *** ***

 Unpartnered 6,681 39.3 319 55.8 3,754 32.1 330 60.1

 Partnered 7,146 60.8 206 44.2 6,844 67.9 160 39.9

Notes. Sexual minority status could only be generated for 25,510 of the 29,571 participants across the four survey periods. Valid percentages 
are presented; missing data was minimal for most demographic characteristics. Unweighted cell sizes are presented, but prevalence estimates are 
weighted. Pearson chi-squared statistics are corrected for the survey design with the second-order Rao and Scott correction and converted into an F 
statistic.

*
p<0.05;

**
p<0.01;

***
p<0.001.

Subst Abus. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Drabble et al. Page 19

Ta
b

le
 2

:

M
od

el
s 

Te
st

in
g 

th
e 

E
ff

ec
ts

 o
f 

T
im

e 
an

d 
Se

xu
al

 M
in

or
ity

 S
ta

tu
s 

on
 S

ub
st

an
ce

 U
se

 S
tr

at
if

ie
d 

by
 G

en
de

r

To
ba

cc
o

D
SM

5 
A

U
D

 2
+

H
ig

h 
In

te
ns

it
y 

D
ri

nk
in

g 
(8

+)
M

ar
ij

ua
na

M
ar

ij
ua

na
 &

 A
lc

oh
ol

 C
o-

U
se

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

W
om

en

 
Se

xu
al

 M
in

or
ity

2.
72

 [
2.

04
, 3

.6
2]

0.
00

0
2.

32
 [

1.
50

, 3
.5

9]
0.

00
0

1.
94

 [
1.

27
, 2

.9
7]

0.
00

2
3.

52
 [

2.
50

, 4
.9

6]
0.

00
0

2.
70

 [
1.

73
, 4

.2
1]

0.
00

0

 
Su

rv
ey

 Y
ea

r

 
 

20
00

 (
R

ef
)

 
 

20
05

0.
80

 [
0.

69
, 0

.9
2]

0.
00

2
1.

00
 [

0.
76

, 1
.3

2]
0.

98
7

0.
79

 [
0.

59
, 1

.0
6]

0.
11

4
0.

75
 [

0.
55

, 1
.0

3]
0.

07
2

0.
78

 [
0.

52
, 1

.1
9]

0.
25

0

 
 

20
10

0.
65

 [
0.

55
, 0

.7
6]

0.
00

0
1.

46
 [

1.
05

, 2
.0

2]
0.

02
4

1.
11

 [
0.

82
, 1

.5
1]

0.
49

9
1.

20
 [

0.
91

, 1
.6

0]
0.

19
5

1.
29

 [
0.

90
, 1

.8
6]

0.
16

7

 
 

20
15

0.
55

 [
0.

45
, 0

.6
6]

0.
00

0
1.

14
 [

0.
81

, 3
.5

9]
0.

45
5

0.
80

 [
0.

56
, 1

.1
4]

0.
21

9
1.

57
 [

1.
16

, 2
.1

2]
0.

00
3

1.
41

 [
0.

94
, 2

.1
1]

0.
09

3

 
Jo

in
t T

es
t o

f 
T

im
e 

E
ff

ec
t

F 
(3

, 2
66

26
)=

16
.6

7
<

0.
00

1
F 

(3
, 2

62
19

)=
2.

03
0.

10
7

F 
(3

, 2
66

33
)=

1.
90

0.
12

7
F 

(3
, 2

66
51

)=
6.

90
0.

00
1

F 
(3

, 6
65

1)
=

2.
96

0.
03

1

M
en

 
Se

xu
al

 M
in

or
ity

1.
14

 [
0.

85
, 1

.5
2]

0.
38

4
2.

32
 [

0.
68

, 1
.4

9]
0.

98
8

0.
68

 [
0.

47
, 0

.9
8]

0.
04

0
1.

80
 [

1.
26

, 2
.5

6]
0.

00
1

1.
72

 [
1.

15
, 2

.5
9]

0.
00

9

 
Su

rv
ey

 Y
ea

r

 
 

20
00

 (
R

ef
)

 
 

20
05

0.
72

 [
0.

63
, 0

.8
2]

0.
00

0
1.

01
 [

0.
82

, 1
.2

6]
0.

95
8

0.
89

 [
0.

75
, 1

.0
5]

0.
15

4
1.

07
 [

0.
86

, 1
.3

3]
0.

54
8

0.
87

 [
0.

66
, 1

.1
4]

0.
32

2

 
 

20
10

0.
56

 [
0.

48
, 0

.6
6]

0.
00

0
1.

09
 [

0.
83

, 1
.4

3]
0.

54
5

0.
85

 [
0.

70
, 1

.0
4]

0.
10

6
1.

38
 [

1.
09

, 1
.7

4]
0.

00
7

1.
37

 [
1.

03
, 1

.8
3]

0.
03

1

 
 

20
15

0.
57

 [
0.

48
, 0

.6
9]

0.
00

0
0.

89
 [

0.
68

, 1
.1

6]
0.

37
8

0.
86

 [
0.

68
, 1

.0
7]

0.
18

0
1.

74
 [

1.
35

, 2
.2

4]
0.

00
0

1.
55

 [
1.

13
, 2

.1
3]

0.
00

7

 
Jo

in
t T

es
t o

f 
T

im
e 

E
ff

ec
t

F 
(3

, 2
67

70
)=

22
.5

6
<

0.
00

1
F 

(3
, 2

73
08

)=
0.

53
0.

65
8

F 
(3

, 2
77

96
)=

1.
23

0.
29

9
F 

(3
, 2

77
87

)=
7.

19
0.

00
1

F 
(3

, 2
77

84
)=

5.
08

0.
00

2

N
ot

es
. E

st
im

at
es

 a
re

 w
ei

gh
te

d 
an

d 
al

l m
od

el
s 

ad
ju

st
 f

or
 a

ge
, c

oh
or

t, 
ra

ce
/e

th
ni

ci
ty

, e
du

ca
tio

n,
 a

nd
 p

ar
tn

er
 s

ta
tu

s.

Subst Abus. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Drabble et al. Page 20

Ta
b

le
 3

a:

M
od

el
s 

Te
st

in
g 

th
e 

D
if

fe
re

nt
ia

l E
ff

ec
ts

 o
f 

T
im

e 
by

 S
ex

ua
l M

in
or

ity
 S

ta
tu

s 
- 

W
om

en

To
ba

cc
o

D
SM

5 
A

U
D

 2
+

H
ig

h 
In

te
ns

it
y 

D
ri

nk
in

g 
(8

+)
M

ar
ij

ua
na

M
ar

ij
ua

na
 &

 A
lc

oh
ol

 C
o-

U
se

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

Su
rv

ey
 Y

ea
r

 
20

00
 (

R
ef

)

 
20

05
0.

79
 [

0.
69

, 0
.9

2]
0.

00
2

1.
04

 [
0.

78
, 1

.3
8]

0.
79

2
0.

83
 [

0.
61

, 1
.1

2]
0.

23
3

0.
81

 [
0.

59
, 1

.1
2]

0.
21

3
0.

84
 [

0.
55

, 1
.3

0]
0.

43
7

 
20

10
0.

64
 [

0.
54

, 0
.7

5]
0.

00
0

1.
44

 [
1.

01
, 2

.0
3]

0.
03

9
1.

11
 [

0.
81

, 1
.5

2]
0.

52
8

1.
21

 [
0.

90
, 1

.6
3]

0.
21

1
1.

33
 [

0.
90

, 1
.9

5]
0.

14
7

 
20

15
0.

56
 [

0.
46

, 0
.6

8]
0.

00
0

1.
36

 [
0.

95
, 1

.9
4]

0.
09

0
0.

87
 [

0.
60

, 1
.2

7]
0.

46
9

1.
66

 [
1.

20
, 2

.2
8]

0.
00

2
1.

62
 [

1.
06

, 2
.4

6]
0.

02
5

Se
xu

al
 M

in
or

ity
 S

ta
tu

s
2.

46
 [

1.
44

, 4
.2

0]
0.

00
1

4.
42

 [
2.

31
, 8

.4
6]

0.
00

0
2.

85
 [

1.
34

, 6
.0

4]
0.

00
6

5.
13

 [
2.

82
, 9

.3
2]

0.
00

0
4.

79
 [

2.
17

, 1
0.

58
]

0.
00

0

Su
rv

ey
 Y

ea
r*

Se
xu

al
 M

in
or

ity
 S

ta
tu

s

 
20

00
 (

R
ef

)

 
20

05
1.

26
 [

0.
53

, 2
.9

7]
0.

59
3

0.
61

 [
0.

18
, 2

.0
3]

0.
42

0
0.

42
 [

0.
12

, 1
.4

7]
0.

17
5

0.
33

 [
0.

11
, 1

.0
2]

0.
05

5
0.

46
 [

0.
12

, 1
.8

2]
0.

27
1

 
20

10
1.

67
 [

0.
74

, 3
.7

9]
0.

22
0

1.
35

 [
0.

43
, 4

.1
9]

0.
60

8
1.

06
 [

0.
34

, 3
.3

3]
0.

91
7

0.
97

 [
0.

36
, 2

.5
9]

0.
95

4
0.

78
 [

0.
23

, 2
.6

7]
0.

69
6

 
20

15
0.

92
 [

0.
45

, 1
.8

5]
0.

80
5

0.
29

 [
0.

11
, 0

.7
3]

0.
00

9
0.

52
 [

0.
18

, 1
.4

6]
0.

21
4

0.
62

 [
0.

28
, 1

.3
7]

0.
24

0
0.

41
 [

0.
15

, 1
.1

6]
0.

09
4

Su
rv

ey
 Y

ea
r*

Se
xu

al
 M

in
or

ity
 E

ff
ec

t
F 

(3
, 2

66
26

)=
0.

87
0.

45
5

F 
(3

, 2
62

19
)=

3.
19

0.
02

3
F 

(3
, 2

66
33

)=
1.

13
0.

33
4

F 
(3

, 2
66

51
)=

1.
51

0.
21

0
F 

(3
, 2

66
51

)=
1.

11
0.

34
4

T
im

e 
E

ff
ec

t-
H

et
er

os
ex

ua
ls

F 
(3

, 2
66

26
)=

15
.6

4
<

0.
00

1
F 

(3
, 2

62
19

)=
2.

02
0.

10
9

F 
(3

, 2
66

33
)=

1.
08

0.
35

7
F 

(3
, 2

66
51

)=
5.

87
0.

00
1

F 
(3

, 2
66

51
)=

3.
23

0.
02

1

T
im

e 
E

ff
ec

t-
Se

xu
al

 M
in

or
iti

es
F 

(3
, 2

66
26

)=
1.

99
0.

11
3

F 
(3

, 2
62

19
)=

3.
13

0.
02

4
F 

(3
, 2

66
33

)=
2.

04
0.

10
7

F 
(3

, 2
66

51
)=

2.
52

0.
05

6
F 

(3
, 2

66
51

)=
0.

89
0.

44
5

N
ot

es
. E

st
im

at
es

 a
re

 w
ei

gh
te

d 
an

d 
al

l m
od

el
s 

ad
ju

st
 f

or
 a

ge
, c

oh
or

t, 
ra

ce
/e

th
ni

ci
ty

, e
du

ca
tio

n,
 a

nd
 p

ar
tn

er
 s

ta
tu

s.

Subst Abus. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Drabble et al. Page 21

Ta
b

le
 3

b
:

M
od

el
s 

Te
st

in
g 

th
e 

D
if

fe
re

nt
ia

l E
ff

ec
ts

 o
f 

T
im

e 
by

 S
ex

ua
l I

de
nt

ity
 -

 M
en

To
ba

cc
o

D
SM

5 
A

U
D

 2
+

H
ig

h 
In

te
ns

it
y 

D
ri

nk
in

g 
(8

+)
M

ar
ij

ua
na

M
ar

ij
ua

na
 &

 A
lc

oh
ol

 C
o-

U
se

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

O
R

 [
95

%
 C

I]
p

Su
rv

ey
 Y

ea
r

 
20

00
 (

R
ef

)

 
20

05
0.

71
 [

0.
62

, 0
.8

1]
0.

00
0

1.
01

 [
0.

83
, 1

.2
4]

0.
88

7
0.

89
 [

0.
75

, 1
.0

5]
0.

16
5

1.
06

 [
0.

85
, 1

.3
3]

0.
61

2
0.

84
 [

0.
66

, 1
.1

4]
0.

23
0

 
20

10
0.

57
 [

0.
48

, 0
.6

7]
0.

00
0

1.
10

 [
0.

83
, 1

.4
5]

0.
50

3
0.

86
 [

0.
70

, 1
.0

5]
0.

14
7

1.
42

 [
1.

12
, 1

.8
1]

0.
00

4
1.

43
 [

1.
03

, 1
.8

3]
0.

01
6

 
20

15
0.

58
 [

0.
48

, 0
.7

0]
0.

00
0

0.
93

 [
0.

70
, 1

.2
2]

0.
60

6
0.

87
 [

0.
69

, 1
.0

9]
0.

24
5

1.
78

 [
1.

37
, 2

.3
2]

0.
00

0
1.

59
 [

1.
19

, 2
.2

2]
0.

00
6

Se
xu

al
 M

in
or

ity
 S

ta
tu

s
1.

21
 [

0.
70

, 2
.1

0]
0.

49
1

1.
76

 [
0.

95
, 3

.2
4]

0.
07

1
0.

98
 [

0.
52

, 1
.8

3]
0.

95
0

2.
62

 [
1.

43
, 4

.7
9]

0.
00

2
2.

35
 [

1.
23

, 3
.0

4]
0.

02
7

Su
rv

ey
 Y

ea
r*

Se
xu

al
 M

in
or

ity
 S

ta
tu

s

 
20

00
 (

R
ef

)

 
20

05
1.

48
 [

0.
68

, 3
.2

4]
0.

32
7

0.
67

 [
0.

25
, 1

.7
8]

0.
42

1
0.

86
 [

0.
32

, 2
.3

5]
0.

77
5

1.
08

 [
0.

42
, 2

.7
6]

0.
87

9
1.

60
 [

0.
52

, 4
.9

6]
0.

41
5

 
20

10
0.

87
 [

0.
38

, 1
.9

8]
0.

73
9

0.
67

 [
0.

18
, 2

.5
3]

0.
55

1
0.

56
 [

0.
19

, 1
.6

3]
0.

28
7

0.
47

 [
0.

17
, 1

.2
8]

0.
13

9
0.

41
 [

0.
12

, 1
.3

9]
0.

15
3

 
20

15
0.

80
 [

0.
38

, 1
.6

6]
0.

54
1

0.
42

 [
0.

18
, 1

.0
0]

0.
05

0
0.

63
 [

0.
27

, 1
.4

8]
0.

28
8

0.
64

 [
0.

29
, 1

.4
4]

0.
28

3
0.

68
 [

0.
26

, 1
.8

0]
0.

44
2

Su
rv

ey
 Y

ea
r*

Se
xu

al
 M

in
or

ity
 E

ff
ec

t
F 

(3
, 2

77
70

)=
0.

97
,

0.
40

8
F 

(3
, 2

73
08

)=
1.

28
0.

27
8

F 
(3

, 2
77

96
)=

0.
57

0.
63

2
F 

(3
, 2

77
87

)=
1.

15
0.

32
9

F 
(3

, 2
77

84
)=

1.
67

0.
17

2

T
im

e 
E

ff
ec

t-
H

et
er

os
ex

ua
ls

F 
(3

, 2
77

70
)=

21
.4

0
<

0.
00

1
F 

(3
, 2

73
08

)=
0.

33
0.

80
2

F 
(3

, 2
77

96
)=

1.
03

0.
37

7
F 

(3
, 2

77
87

)=
7.

64
<

0.
00

1
F 

(3
, 2

77
84

)=
6.

04
<

0.
00

1

T
im

e 
E

ff
ec

t-
Se

xu
al

 M
in

or
iti

es
F 

(3
, 2

77
70

)=
2.

68
0.

04
5

F 
(3

, 2
73

08
)=

1.
70

0.
16

5
F 

(3
, 2

77
96

)=
0.

94
0.

42
1

F 
(3

, 2
77

87
)=

0.
48

0.
69

9
F 

(3
, 2

77
84

)=
0.

61
0.

60
7

N
ot

es
. E

st
im

at
es

 a
re

 w
ei

gh
te

d 
an

d 
al

l m
od

el
s 

ad
ju

st
 f

or
 a

ge
, c

oh
or

t, 
ra

ce
/e

th
ni

ci
ty

, e
du

ca
tio

n,
 a

nd
 p

ar
tn

er
 s

ta
tu

s.

Subst Abus. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Drabble et al. Page 22

Table 4.

Predicted Probability of Substance Use by Year and Sexual Identity Stratified by Gender

Women Men

Heterosexual Sexual Minority Heterosexual Sexual Minority

Est [95%CI] Est [95%CI] Est [95%CI] Est [95%CI]

Tobacco

 2000 0.27 [0.25, 0.29] 0.46 [0.34, 0.59]
b 

0.39 [0.37, 0.41] 0.43 [0.31, 0.56]

 2005 0.23 [0.21, 0.25] 
a

0.46 [0.31, 0.62]
b 

0.31 [0.29, 0.33] 
a

0.44 [0.31, 0.57]

 2010 0.19 [0.18, 0.21] 0.48 [0.34, 0.62]
b 

0.27 [0.24,0.29] 0.28 [0.16, 0.40]

 2015 0.18 [0.15, 0.20] 0.32 [0.23, 0.40]
b 

0.27 [0.24, 0.30] 0.27 [0.18, 0.35]

DSM5 AUD 2+

 2000 0.05 [0.04, 0.06] 0.16 [0.09, 0.24]
b 

0.11 [0.10, 0.12] 0.17 [0.09, 0.24]

 2005 0.05 [0.04, 0.06] 0.11 [0.02, 0.21] 0.11 [0.10, 0.12] 0.13 [0.05, 0.20]

 2010 0.07 [0.05, 0.08] 
a

0.25 [0.11, 0.40]
b 

0.12 [0.09, 0.14] 0.13 [0.01, 0.26]

 2015 0.06 [0.05, 0.08] 0.08 [0.04, 0.12]
a

0.10 [0.08, 0.12] 0.08 [0.04, 0.12]

HID 8+

 2000 0.06 [0.05, 0.07] 0.14 [0.06, 0.21]
b 

0.20 [0.18, 0.21] 0.20 [0.11, 0.28]

 2005 0.05 [0.04, 0.06] 0.06 [0.01, 0.11] 0.18 [0.17, 0.20] 0.16 [0.07, 0.25]

 2010 0.06 [0.05, 0.08] 
a

0.15 [0.06, 0.25]
a

0.18 [0.16, 0.20] 0.11 [0.03, 0.19]

 2015 0.05 [0.04, 0.07] 0.07 [0.03, 0.11] 0.18 [0.15, 0.20] 0.12 [0.07, 0.18]

Marijuana

 2000 0.06 [0.05, 0.07] 0.22 [0.14, 0.31]
b 

0.09 [0.08, 0.10] 0.19 [0.11, 0.28]
b 

 2005 0.05 [0.04, 0.06] 0.08 [0.02, 0.14]
a

0.09 [0.08, 0.11] 0.21 [0.11, 0.32]
b 

 2010 0.07 [0.06, 0.09] 
a

0.25 [0.13, 0.36]
a b 

0.12 [0.10, 0.14] 
a

0.14 [0.05, 0.23]

 2015 0.09 [0.07, 0.11] 0.23 [0.16, 0.30]
b 

0.14 [0.12, 0.17] 0.21 [0.14, 0.29]

Marijuana & Alcohol Co-use

 2000 0.03 [0.03, 0.04] 0.13 [0.05, 0.20]
b 

0.06 [0.05, 0.07] 0.12 [0.05, 0.19]

 2005 0.03 [0.02, 0.04] 0.06 [0.00, 0.11] 0.05 [0.04, 0.06] 0.15 [0.05, 0.24]
b 

 2010 0.04 [0.03, 0.05] 
a

0.13 [0.04, 0.22] 0.08 [0.06, 0.09]
a

0.07 [0.01, 0.14]

 2015 0.05 [0.04, 0.07] 0.09 [0.05, 0.14] 0.08 [0.07, 0.10] 0.13 [0.07, 0.18]

Notes. Predictive margins are from weighted models testing the interaction between survey year and sexual identity that adjust for age, cohort, 
race/ethnicity, education, and partner status.

a
Significant (p<0.05) average marginal effect compared to prior year within sexual identity;

b
Significant (p<0.05) average marginal effect of sexual minority status (versus heterosexual status) within survey year.
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