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Abstract

Background and Aims—Although sexual-orientation-related alcohol use disparities are well 

established, researchers have not identified whether disparities are diminishing as societal attitudes 

towards lesbian/gay and bisexual (LGB) people become more accepting. We examined changes in 

four alcohol-related disparities between heterosexual and LGB youth from 1998–2013 by (1) 

estimating the prevalence of these behaviors; (2) estimating disparities in alcohol-related outcomes 

between heterosexual and LGB youth within each wave year; and (3) testing whether the degree of 

difference in alcohol-related disparities between heterosexual and LGB youth has changed.

Design—Logistic regression models and year-by-sexual-orientation interactions with repeated, 

cross-sectional, provincially-representative data.

Setting—British Columbia, Canada.

Participants—Students (ages 12–19) from the 1998 (n = 22,858), 2003 (n = 29,323), 2008 (n = 

25,254), and 2013 (n = 21,938) British Columbia Adolescent Health Survey (total N = 99,373, 

48.7% male, M ®age = 14.84).

Measurements—We modeled age-adjusted differences in lifetime alcohol use, age of onset, past 

30-day drinking, and past 30-day heavy episodic drinking between heterosexual and three 

subgroups of sexual minority youth (i.e., mostly heterosexual, bisexual, and lesbian/gay).

Findings—Generally, alcohol use declined for all youth, although less so among LGB youth 

(average aOR = .58 and aOR = .53 for heterosexual males and females and aOR = .71 and aOR = .

57 for sexual minority males and females, respectively). Within-year comparisons demonstrated 
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elevated rates of alcohol use among LGB compared with heterosexual youth for each of the four 

survey years, especially among females. Findings indicate few changes over time; however, results 

show an increase in risky alcohol use from 1998 to 2013 among mostly heterosexual (aOR = 1.58 

for lifetime alcohol use, aOR = 1.58 for 30-day alcohol use, and aOR = 1.34 for 30-day heavy 

episodic drinking), and bisexual (aOR = 1.95 for lifetime alcohol use) females.

Conclusion—Despite the general decline in the prevalence of alcohol use among young people 

in Canada since 1998, lesbian/gay and bisexual youth in Canada continue to show elevated rates of 

alcohol use compared with heterosexual youth.

Introduction

Although rates have declined in recent years [1–3], adolescent alcohol use remains a major 

public health concern. Youth are particularly vulnerable to alcohol-related morbidity and 

mortality [4,5] and patterns of heavy drinking established during adolescence can persist 

into adulthood [6,7], leading to long-term health consequences [8]. These concerns related to 

adolescent alcohol use highlight the importance of identifying those youth most at risk to 

help inform prevention and intervention strategies [9,10].

Sexual minority (i.e., lesbian/gay and bisexual [LGB]) youth represent an at-risk group for 

alcohol use and misuse during adolescence [11–13]. Over a decade of research demonstrates 

disproportionately high rates of alcohol use among LGB compared to heterosexual youth 

across multiple indicators of risk including: lifetime alcohol use [14], early initiation 

[14,15], frequency of use [16,17], the participation in and frequency of heavy episodic 

drinking (HED) [14,18], and problems related to drinking [19]. Comparative studies also 

highlight the propensity for LGB adolescents to persist and accelerate alcohol use during the 

transition to adulthood [17,20–22], a factor which may explain the higher rates of alcohol 

abuse and dependence among sexual minority adults [23,24].

Prior studies clearly identify sexual minority disparities in alcohol use, yet at the same time 

there has been unprecedented, growing social acceptance for LGB people in North America 

[25,26]: Only 44% of US adults supported the legal recognition of marriage in 1996 

compared to 68% in 2016 [27]. Laws and policies protecting the rights of LGB youth and 

adults have also been instituted in Canada [28] and in various states across the US [29,30], 

although specific anti-discrimination laws that enumerate sexual orientation have yet to 

receive federal US recognition. Considering the link between anti-LGB attitudes and 

increased alcohol use among sexual minority youth [31–33], we hypothesize that these 

trends in LGB acceptance could lead to a decrease in alcohol-related disparities between 

sexual minority and heterosexual youth. Although researchers have started to document 

trends in LGB health disparities over time [34], studies have yet to examine whether trends 

in alcohol-related disparities are changing as a function of broader social acceptance and the 

implementation of LGB-specific protections [29].

Sexual Identity, Gender, and Alcohol Use

Although rates of alcohol use among sexual minority youth, in general, are elevated 

compared to heterosexual peers, specific groups among sexual minority youth display 
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differential risk. For example, across studies, disparities in alcohol use among sexual 

minorities are larger and more consistent for females, whereas evidence of disparities is less 

consistent for males [11,12,14]. One meta-analytic review demonstrated that sexual minority 

females had five times greater odds of substance use compared to heterosexual females: 

Sexual minority male adolescents were 3.5 times more likely to report substance use than 

their heterosexual counterparts [35].

Bisexual-identified and attracted youth also appear to be at greater risk for alcohol and 

substance use behavior than their gay, lesbian, and heterosexual peers [12,14,19]. For 

example, Marshal and colleagues [35] found that bisexual youth had 4.5 times the odds of 

engaging in substance use behavior than heterosexuals, and the size of the effect was 7 times 

greater than that of gay/lesbian youth. Emerging studies also demonstrate risk for alcohol 

use among youth who question their identities or attractions [31] along with youth and 

adults who report “mostly heterosexual” identities [21,36,37]. These within-group 

differences among sexual minority youth are important to consider in studies investigating 

health disparities as they have important implications for focused prevention and 

intervention strategies.

The Current Study

We used a provincially-representative sample of Canadian adolescents to examine trends in 

alcohol use and trends of alcohol-related disparities between heterosexual and three sexual 

minority youth subgroups: mostly heterosexual, bisexual, and gay/lesbian. Our overall goal 

was threefold: (1) track trends in the prevalence of lifetime alcohol use, age of onset, past 

30-day alcohol use, and past 30-day heavy episodic drinking (HED) by sexual orientation 

from 1998 to 2013; (2) estimate alcohol-related disparities between heterosexual and sexual 

minority subgroups for each survey year; and (3) test whether sexual-orientation-related 

disparities in alcohol use youth have increased, decreased, or remained stable over the past 

15 years. Previous findings highlight gender [11,14] differences in alcohol use; in our data 

source, we found the proportion of sexual minority youth increases over time for girls, but 

not for boys. Therefore, disaggregating analyses by gender, in order to adhere to the new Sex 

and Gender Equity in Research (SAGER) international guidelines [38] is a salient 

consideration. The SAGER guidelines for researchers and editors are strongly promoted by 

the Canadian Institutes of Health Research’s Institute of Gender and Health; we have 

conducted and reported analyses separately by gender.

Methods

Design

Using data from a repeated, cross-sectional survey of middle- and high-school students in 

British Columbia, Canada, we first estimated the prevalence of lifetime alcohol use, age of 

onset, past 30-day use, and past 30-day HED among heterosexual and sexual minority 

students from 1998 to 2013. Second, we estimated differences between heterosexual and 

sexual minority youth for these four alcohol-related behaviors for each year of data 

collection: 1998, 2003, 2008, and 2013. Third, we tested whether the degree to which 

heterosexual and sexual minority youth differ in lifetime alcohol use, age of onset, past 30-
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day use, and past 30-day HED has increased, decreased, or remained stable from 1998, 

2003, and 2008 to 2013 (our reference category year).

Data and Sample

Data are from the 1998, 2003, 2008, and 2013 British Columbia Adolescent Health Survey 

(BCAHS), a cross-sectional survey developed to capture the health and risk behavior of 

youth in British Columbia. Conducted by the McCreary Centre Society, the BCAHS is a 

provincially-based cluster-stratified random classroom survey of Canadian public school 

students in grades 7 to 12 across BC. Sample estimates were stratified by grade and health 

service delivery area in the five health authorities in the province and data collected from 

participating school districts to be both regionally and provincially representative. 

Depending on the year, between 78–95% of eligible schools districts participated in the 

BCAHS, and the sample sizes for each area were selected to ensure standard errors of ≤ 

3.5% within grade and region strata (original unweighted N = 115,573). Data were weighted 

to account for non-response and differential probability of sampling and scaled to replicate 

provincial enrollment (for more information see [39,40]).

To assess trends in alcohol use behaviors, we pooled data from the 1998, 2003, 2008, and 

2013 surveys from school districts that participated in at least 3 of the 4 surveys. Students 

who did not provide a valid response to the sexual orientation measure were excluded 

bringing the total unweighted sample to N = 99,373 adolescents across 15 years, or 86% of 

the original samples. Table 1 displays prevalence of sexual orientation by survey year and 

average age across sexual orientation within survey year.

Measures

Sexual Orientation—A single item was used to measure sexual orientation and asked: 

“People have different feelings about themselves when it comes to questions of being 

attracted to other people. Which of the following best describes your feelings?” Response 

options in 1998–2008 were 100% heterosexual (attracted to persons of the opposite sex); 
Mostly heterosexual = 2; Bisexual (attracted to both males and females); Mostly 
homosexual; 100% homosexual (gay/lesbian; attracted to persons of the same sex); and Not 
Sure. The 2013 survey response options included: Completely heterosexual; Mostly 
heterosexual; Bisexual; Mostly homosexual; Completely homosexual; Questioning; and I 
don’t have attractions. After extensive psychometric evaluation of these measures across 

survey collection years (see [41]), we merged those reporting “not sure” (1998–2008), 

“questioning” (2013), and “I don’t have attractions” (2013) with heterosexual identified 

youth. Those who reported being “mostly homosexual” were combined with individuals 

who reported “100% homosexual” or “completely homosexual” identities, depending on the 

year.

Sex—Participants stated whether they were male or female.

Prior to the section on alcohol use, the survey included an instruction box that defined a 

drink as “1 drink = 1 bottle of beer (12 oz.), 1 glass of wine (5 oz.), or 1 shot of hard liquor 

(1.5 oz.).”
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Lifetime drinking—Youth reported lifetime alcohol use by responding no = 0 or yes = 1 to 

“Have you ever had alcohol in your lifetime?”.

Age of Onset—Participants were asked, “How old were you when you had your first drink 

of alcohol other than a few sips?” Item was recoded to reflect those who had a drink 12 or 
younger = 1 and those had their first drink after the age of 12 = 0.

Past 30-day drinking—Youth reported past 30-day drinking by stating how many days 

they had used alcohol in the previous month. The item was recoded to reflect 0 days/no use 
= 0 and 1 or more days of alcohol use = 1.

Past 30-day Heavy Episodic Drinking (HED)—Occurrences of HED were measured 

with a single item that asked participants to report, “During the past 30 days, on how many 

days did you have 5 or more drinks of alcohol within a couple of hours?” Responses were 

recoded to reflect no HED = 0 and 1 or more day of HED = 1.

Age—Age was calculated based on participants’ reports of their age in years.

Analytic Approach

SPSS Complex Samples 22 was used to conduct all analyses to apply survey weights and 

account for the BCAHS complex sampling design. We used crosstabs to examine whether 

the prevalence of alcohol use behaviors changed across years of analysis (e.g., from 1998, 

2003, 2008, 2013) within sexual orientation groups. This preliminary investigation provided 

valuable information on group-specific changes or stability in trends that inform the 

interpretation of later comparative analyses. Next, we tested whether sexual minority youth 

differed from heterosexual youth in the prevalence of each alcohol use behavior within each 

data collection year, adjusted for age.

Finally, we used logistic regression with year-by-orientation interactions terms to test 

whether the disparity between heterosexual and sexual minority youth changed (i.e., 

widened, declined, or maintained) since 1998. Comparing absolute measures of inequalities, 

such as the prevalence of substance use over time, can be misleading because age differences 

across samples can potentially explain the changes in trends [42]. Within each orientation 

group, students in 1998 had significantly younger mean ages than the other years, and within 

each year, lesbian, gay, and bisexual youth were somewhat older on average than 

heterosexual adolescents. Therefore, it is more appropriate to compare age-adjusted odds 

ratios. However, odds ratios cannot be directly compared across different samples [43], and 

cannot provide the scope of a disparity; to test whether trends changed over time, controlling 

for age, we computed an interaction term between survey year and sexual orientation in a 

logistic regression framework. The resulting year-by-sexual orientation interaction term 

calculates a ratio of odds ratios (ORs) which compare the age-adjusted OR of an alcohol use 

behavior (e.g., 30-day HED) for a particular subgroup (e.g., gay males) vs. the referent 

group (heterosexual males) in a given year (e.g., 2008) to the odds of those with the same 

identity in 2013 (the reference year) compared to their heterosexual peers. We chose 2013 as 

the reference year for each of our models to be able to consistently refer to the declining 

changes in substance use from a historical perspective; as a result, the estimated interaction 
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would need to be interpreted as the inverse of typical ORs (i.e., an interaction OR above 1 

would indicate narrowing disparity). For ease of interpretation, we inverted estimated 

interaction ORs to reflect changes from the past to present. Therefore, an estimated OR for 

the interaction term above 1 indicates a widening disparity from earlier years to the 

reference year, and below 1 indicates a declining disparity for that behavior from earlier 

years for specific sexual orientation identities to the reference year. Essentially, this 

approach of producing age-adjusted year-by-sexual orientation interaction terms estimates 

the change in the disparity over time (and thus, the degree of substance use disparities 

between groups). More detailed explanations of this approach are available elsewhere [34].

Results

Prevalence and Trends by Sexual Orientation

Rates of alcohol use across all four behaviors generally declined within all sexual orientation 

groups over time with some notable exceptions (see Table 2). Unlike heterosexual and 

bisexual youth, mostly heterosexual and gay male youth did not experience a reduction in 

lifetime alcohol use from 2003 to 2013. Although the prevalence of early onset declined 

precipitously across survey years for heterosexual youth, sexual minority youth showed less 

consistent patterns in early onset from 2003 and 2013. Generally, early onset decreased for 

mostly heterosexual, bisexual, and gay males from 1998 to 2013, although comparison 

within mostly heterosexual, bisexual, and gay boys showed no difference in early onset 

between 2003 and 2013. Past 30-day alcohol use among heterosexual males declined across 

all survey years, however, the same reduction was not evident for mostly heterosexual, 

bisexual, and gay males. Unlike heterosexual, mostly heterosexual, and bisexual females, 

lesbians did not display a decrease in past 30-day alcohol use across the 15 years of data 

collection. Heterosexual males were the only group with decreasing HED for all year 

comparisons. HED decreased among mostly heterosexual and gay boys from 1998 to 2013, 

but bisexual males had stable rates of HED across all years. There were significant decreases 

for all female sexual orientation groups in the prevalence of HED when comparing 2013 to 

previous years.

Disparities in Alcohol Use between Sexual Minority and Heterosexual Youth across Years

Age-adjusted odds ratios (ORs) documenting disparities between sexual minority and 

heterosexual male youth by year are presented in Table 3. Mostly heterosexual and bisexual, 

but not gay male, youth reported higher odds of lifetime alcohol use in 2008 only. Compared 

to heterosexuals, bisexual boys were more likely to start drinking prior to the age of 13 in 

1998 and 2008 and gay boys in 2008 and 2013. Mostly heterosexual boys were more likely 

than heterosexual boys to report drinking before the age of 12 in 2013. Bisexual and gay 

males had greater odds of past 30-day alcohol use than heterosexual peers in 2008 and 

mostly heterosexual males reported lower risk for past 30-day heavy episode drinking 

compared to heterosexual males in 2003 and 2013.

Female disparities in alcohol use behaviors, also adjusted for age, are presented in Table 4. 

Mostly heterosexual females had greater odds of lifetime alcohol use, early age of onset, and 

past 30-day alcohol use across all survey years except for past 30-day alcohol use in 1998. 
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Compared to heterosexual females, bisexual females had greater odds of lifetime alcohol use 

and past 30-day alcohol use in 2003, 2008, and 2013 and earlier age of onset for all survey 

years. Lesbian youth had higher odds of having their first drink prior to the age of 13 than 

heterosexual females in 2003, 2008, and 2013 and higher the odds of reporting lifetime 

alcohol use in 2013. Mostly heterosexual and bisexual females had greater odds of HED in 

2003, 2008, and 2013, compared to heterosexual youth. Only lesbians had greater odds than 

heterosexual female youth for HED in 2008.

Trends in Alcohol Use Disparities over Time

Last, we tested whether the difference in alcohol use behaviors by sexual orientation have 

decreased, widened, or remained stable from 1998 to 2013 by modeling interactions terms of 

sexual orientation by survey year while adjusting for age (see Table 5). For males, the 

significant interaction between gay boys and the year 2003 indicates that the gap between 

the age of onset between heterosexual and gay males has widened from 2003 to 2013. All 

other differences between heterosexual and sexual minority youth were stable across years.

There were a number of changes in risk across outcomes for females. Disparities between 

heterosexual and mostly heterosexual females from 1998 to 2013 widened for lifetime 

alcohol use, past 30-day alcohol use, and HED. Bisexual females’ risk for lifetime alcohol 

use increased from 1998 to 2013, but decreased for age of onset during that same time.

Discussion

This study is the first to our knowledge to examine trends in alcohol use disparities between 

heterosexual and sexual minority adolescents. Using a provincially-representative sample of 

British Columbia adolescents between 1998 and 2013 we found that, despite growing 

acceptance in societal attitudes towards LGB populations in North America, disparities in 

alcohol use among sexual minority youth have generally maintained their degree of 

difference, and in some cases, widened, as compared with their non-sexual minority 

counterparts.

Findings regarding within-sexual orientation prevalence of lifetime alcohol use, age of onset, 

past 30-day alcohol use, and past 30-day heavy episodic drinking (HED) are positive, and 

consistent with other North American data: adolescent alcohol use is declining [1,2]. Also 

similar to previous studies and meta-analyses [11,12,35], sexual minority girls demonstrated 

a greater number of disparities in alcohol use behavior across the 15-year time span than 

were observed in the comparisons between heterosexual and sexual minority boys. 

Furthermore, as with previous research, bisexual and mostly heterosexual youth in our study 

displayed greater risk for alcohol use behaviors across years when compared to their 

heterosexual peers, especially among females, while gay/lesbian youth did not differ from 

heterosexual youth in 23 of the 32 comparisons.

Despite the general decline in the prevalence of alcohol use behaviors since 1998, our novel 

assessment of the stability of alcohol use behaviors across sexual identity groups suggests 

that the difference between these groups has remained fairly consistent, with a few 

exceptions. Since 1998 mostly heterosexual females demonstrated increased disparity 
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compared to heterosexual females in lifetime alcohol use, past 30-day use, and past 30-day 

HED, and bisexual females showed a widening gap in lifetime alcohol use vs. heterosexual 

peers, although their disparity in risk of early onset narrowed from 1998 to 2013. Among 

gay males, our results showed an increase in disparity in early age of onset compared to 

heterosexual peers from 2003 to 2013.

Findings from our study support a need for further research to explain an unanswered 

question: If attitudes towards LGB people are improving, then why do disparities in alcohol 

use among sexual minority youth remain? Though we cannot make direct inferences from 

these trend data, one possible explanation might reside in the clash between increasing 

societal acceptance and developmental trends in peer social regulation [44]: Youth are 

disclosing their LGB identities at younger ages [44,45], due in part to greater acceptance of 

LGB identities in the broader society, yet early adolescence is a time during which peers 

begin to socially regulate gender and sexuality [46,47] and are more likely to report 

prejudicial attitudes and homophobic behavior [48,49]. Therefore, although overall attitudes 

are improving in society, youth may remain susceptible to developmentally situated and 

prejudiced experiences in their peer groups that lead to substance use. Interestingly, this 

trend might be reflected in our findings on the prevalence of heterosexuality among 

adolescent girls, which declined from 1998 (90.3%) to 2013 (85.6%). If secular trends in 

attitudes towards sexual minorities are contributing to more youth reporting lesbian, bisexual 

and unsure identities, sexual orientation comparisons in modern cohorts might provide more 

accurate samples of sexual minority girls, compared to earlier years.

The increase in alcohol use among mostly heterosexual and bisexual females is also counter 

to expectations given the changing social climate. Why does this group appear to be 

particularly at risk? Studies increasingly demonstrate the disproportionate risk of bisexual 

and mostly heterosexual youth and adults across a host of outcomes relative to heterosexual 

and lesbian/gay peers [16,35–37], often linked to prejudice coming from both heterosexual 

and gay/lesbian communities [50–52]. Although broader attitudes do not appear to mitigate 

risk for alcohol use among sexual minority youth, these changing attitudes may 

differentially favor lesbian/gay identities as opposed to those who identify as mostly 

heterosexual and bisexual.

Given persistent disparities in alcohol use among sexual minority adolescent over time, 

despite the shifting culture milieu, there is a clear need for targeted programs and policies 

for sexual minority youth. Because studies demonstrate the role of minority stress in sexual 

minority youth alcohol use [31], programs and policies that specifically address anti-LGB 

discrimination and homophobic bullying in schools help to reduce sexual minority youth 

experiences of prejudice [53] in ways that may subsequently reduce their alcohol use. 

Similarly, programs using prevention curricula should consider curricula that specifically 

address relevant experiences of prejudice and discrimination: For example, one of the only 

published interventions of a randomized clinical trial with young adult gay men showed that 

incorporating conversations about minority stress into therapy protocols helped reduce 

substance use and improved mental health [54].
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Like all studies, there are limitations. Notably, we position our perspective of trends in 

alcohol use within the shifting social context, yet youth may have a different experience and 

understanding of changes. We were unable to capture that perspective with these data. We 

also use a single item measure of sexual orientation; however, reports of sexual identity, 

attraction, and behavior do not consistently align within persons and studies that 

simultaneously investigate alcohol use outcomes across different indicators of sexual 

orientation demonstrate differential risk [36]. Therefore, estimates of risk may vary 

depending on sexual orientation measurement. These data are also geographically limited, 

and reflect a single Canadian province; findings may not reflect the experience of youth in 

other countries, considering the large variability in local, regional, and country sociocultural 

and legal environments related to LGB people. Future studies should consider implementing 

this approach to other repeating population-based data sources to help broaden our 

understanding of changes in sexual minority youth experiences. Data were also collected 

using Statistics Canada’s conventional measure for ethnicity, precluding the use of an 

ethnicity variable that provides mutually exclusive categories. Therefore, we do not include 

ethnicity in our adjustment of analytic models. Finally, the BCAHS data were collected in 

schools, and therefore do not represent the experience of youth who were not enrolled. 

Given the disproportionately high number of sexual minority youth who experience 

homelessness [55] and school pushout [56] and the link between these experiences and 

substance use [57], such limitations need to be acknowledged.

Despite these limitations, there are several strengths of the current study. First, the use of a 

large population-based survey of adolescents in schools provided us with an opportunity to 

disaggregate trends based on those with mostly heterosexual, bisexual, and gay/lesbian 

sexual orientations. Second, because odds ratios are not directly comparable across groups 

[58], but a widely used statistic, our novel statistical approach offers new opportunities for 

substance use researchers to examine how differences in risk may be changing over time. 

Notably, the applications of this approach with these data is a testament to the importance of 

sexual (and gender) minority identity markers in large, school-based samples—without these 

data, we are unable to document if youth experiences change over time and the (potential) 

effects of social movements and policy [59,60].

Our findings provide valuable information regarding the stability and widening of disparities 

in alcohol use among sexual minority youth from 1998 to 2013, even in the face of growing 

social acceptance of LGB people in North America. This juxtaposition may be partially 

explained by developmental vulnerabilities in peer interaction and cognitive processes that 

warrant the implementation of enumerated policies and targeted intervention programs for 

this population. Future studies are needed to better explore how contexts influence youth 

wellbeing and in what ways these changing attitudes, policies, and programs might alleviate 

alcohol use disparities among sexual minority youth.

Acknowledgments

Funding Acknowledgements: This study was funded by grants #CPP 86374 and #MOP 119472 from the Canadian 
Institutes of Health Research. The authors acknowledge the McCreary Centre Society (http://www.mcs.bc.ca) for 
access to the British Columbia Adolescent Health Survey. In addition, the work by the first author was funded by 
the National Institute on Alcohol Abuse and Alcoholism grant number F32AA023138. Fish and Russell also 

Fish et al. Page 9

Addiction. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.mcs.bc.ca


received support from grant R24HD042849, awarded to the Population Research Center at The University of Texas 
at Austin by the Eunice Kennedy Shriver National Institute of Child Health and Human Development. The content 
is solely the responsibility of the authors and does not necessarily represent the official views of the National 
Institutes of Health.

References

1. Centers for Disease Control. Trends in the prevalence of alcohol use national YRBS: 1991–2015. 
2016. Available from: http://www.cdc.gov/healthyyouth/data/yrbs/pdf/trends/
2015_us_alcohol_trend_yrbs.pdf

2. Miech, RA., Johnston, LD., O’Malley, PM., Bachman, JG., Schulenberg, JE. Monitoring the future 
national survey results on drug use, 1975–2014: Volume I, Secondary school students. Ann Arbor, 
MI: Institute for Social Researchm, The University of Michigan; 2015. 

3. World Health Organization. Global status report on alcohol and health 2014 [Internet]. Geneva, 
Switzerland: 2014. Available from: http://apps.who.int/iris/bitstream/
10665/112736/1/9789240692763_eng.pdf?ua=1

4. Brown SA, McGue M, Maggs J, Schulenberg J, Hingson R, Swartzwelder S, et al. A developmental 
perspective on alcohol and youths 16 to 20 years of age. Pediatrics. 2008; 121:S290–S310. 
[PubMed: 18381495] 

5. Kann L. Youth risk behavior surveillance—United States, 2015. MMWR. 2016; 65:1–174.

6. Schulenberg JE, Maggs JL. Destiny matters: distal developmental influences on adult alcohol use 
and abuse. Addiction. 2008; 103:1–6.

7. Pitkänen T, Kokko K, Lyyra A-L, Pulkkinen L. A developmental approach to alcohol drinking 
behaviour in adulthood: a follow-up study from age 8 to age 42. Addiction. 2008; 103:48–68. 
[PubMed: 18426540] 

8. Sloan F, Grossman D, Platt A. Heavy episodic drinking in early adulthood and outcomes in midlife. 
J Stud Alcohol Drugs. 2011; 72:459–70. [PubMed: 21513683] 

9. U.S. Department of Health and Human Services. The surgeon general’s call to action to prevent and 
reduce underage drinking. Rockville, MD: Office of the Surgeon General; 2007. 

10. Healthy People 2020 [Internet]. Washington, DC: 2016. [cited 2016 Jun 17]. Available from: 
https://www.healthypeople.gov/2020/topics-objectives/topic/substance-abuse

11. Plöderl M, Tremblay P. Mental health of sexual minorities: a systematic review. Int Rev Psychiatry. 
2015; 27:367–85. [PubMed: 26552495] 

12. Talley AE, Gilbert PA, Mitchell J, Goldbach J, Marshall BDL, Kaysen D. Addressing gaps on risk 
and resilience factors for alcohol use outcomes in sexual and gender minority populations. Drug 
Alcohol Rev. 2016 advanced online publication. 

13. Bos H, van Beusekom G, Sandfort T. Drinking motives, alcohol use, and sexual attraction in youth. 
J Sex Res. 2015; 0:1–4.

14. Talley AE, Hughes TL, Aranda F, Birkett M, Marshal MP. Exploring alcohol-use behaviors among 
heterosexual and sexual minority adolescents: Intersections with sex, age, and race/ethnicity. Am J 
Public Health. 2014; 104:295–303. [PubMed: 24328614] 

15. Corliss HL, Rosario M, Wypij D, Fisher LB, Austin S. Sexual orientation disparities in longitudinal 
alcohol use patterns among adolescents: findings from the growing up today study. Arch Pediatr 
Adolesc Med. 2008; 162:1071–8. [PubMed: 18981356] 

16. Fish JN, Pasley K. Sexual (minority) trajectories, mental health, and alcohol use: a longitudinal 
study of youth as they transition to adulthood. J Youth Adolesc. 2015; 44:1508–27. [PubMed: 
25956289] 

17. Talley AE, Sher KJ, Littlefield AK. Sexual orientation and substance use trajectories in emerging 
adulthood. Addiction. 2010; 105:1235–1245. [PubMed: 20491728] 

18. Baiocco R, D’Alessio M, Laghi F. Binge drinking among gay, and lesbian youths: the role of 
internalized sexual stigma, self-disclosure, and individuals’ sense of connectedness to the gay 
community. Addict Behav. 2010; 35:896–9. [PubMed: 20584573] 

Fish et al. Page 10

Addiction. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/healthyyouth/data/yrbs/pdf/trends/2015_us_alcohol_trend_yrbs.pdf
http://www.cdc.gov/healthyyouth/data/yrbs/pdf/trends/2015_us_alcohol_trend_yrbs.pdf
http://apps.who.int/iris/bitstream/10665/112736/1/9789240692763_eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/112736/1/9789240692763_eng.pdf?ua=1
https://www.healthypeople.gov/2020/topics-objectives/topic/substance-abuse


19. Russell ST, Driscoll AK, Truong N. Adolescent same-sex romantic attractions and relationships: 
implications for substance use and abuse. Am J Public Health. 2002; 92:198–202. [PubMed: 
11818291] 

20. Hatzenbuehler ML, Corbin WR, Fromme K. Trajectories and determinants of alcohol use among 
LGB young adults and their heterosexual peers: results from a prospective study. Dev Psychol. 
2008; 44:81. [PubMed: 18194007] 

21. Marshal MP, Friedman MS, Stall R, Thompson AL. Individual trajectories of substance use in 
lesbian, gay and bisexual youth and heterosexual youth. Addiction. 2009; 104:974–981. [PubMed: 
19344440] 

22. Needham BL. Sexual attraction and trajectories of mental health and substance use during the 
transition from adolescence to adulthood. J Youth Adolesc. 2012; 41:179–190. [PubMed: 
22076077] 

23. McCabe SE, Hughes TL, Bostwick WB, West BT, Boyd CJ. Sexual orientation, substance use 
behaviors and substance dependence in the United States. Addiction. 2009; 104:1333–45. 
[PubMed: 19438839] 

24. Goldberg S, Strutz KL, Herring AA, Halpern CT. Risk of substance abuse and dependence among 
young adult sexual minority groups using a multidimensional measure of sexual orientation. Public 
Health Rep. 2013; 128:144–52. [PubMed: 23633729] 

25. Pew Research Center. Changing attitudes on gay marriage [Internet]. 2016. [cited 2016 Jun 
20];Available from: http://www.pewforum.org/2016/05/12/changing-attitudes-on-gay-marriage/

26. Pew Research Center. The global divide on homosexuality [Internet]. 2013. [cited 2016 Jun 
20];Available from: http://www.pewglobal.org/2013/06/04/the-global-divide-on-homosexuality/

27. Gallup. Gay and lesbian rights [Internet]. p. 2016[cited 2016 Jun 20];Available from: http://
www.gallup.com/poll/1651/Gay-Lesbian-Rights.aspx

28. Hurley, M. Sexual orientation and legal rights: a chronological overview (PRB 04-13E). Ottawa: 
Library of Parliament; 2005. 

29. Russell ST, Kosciw J, Horn S, Saewyc E. Safe schools policy for LGBTQ students. Social Policy 
Report. 2010; 24:1–24.

30. Gay, Lesbian, and Straight Education Network. Enumearted anti-bullying laws by state [Internet]. 
GLSEN2016 [cited 2016 Jun 20];Available from: http://www.glsen.org/article/state-maps

31. Birkett M, Espelage DL, Koenig B. LGB and questioning students in schools: the moderating 
effects of homophobic bullying and school climate on negative outcomes. J Youth Adolesc. 2009; 
38:989–1000. [PubMed: 19636741] 

32. Pachankis JE, Hatzenbuehler ML, Starks TJ. The influence of structural stigma and rejection 
sensitivity on young sexual minority men’s daily tobacco and alcohol use. Soc Sci Med. 2014; 
103:67–75. [PubMed: 24507912] 

33. Goldbach JT, Tanner-Smith EE, Bagwell M, Dunlap S. Minority stress and substance use in sexual 
minority adolescents: a meta-analysis. Prev Sci. 2014; 15:350–363. [PubMed: 23605479] 

34. Homma Y, Saewyc E, Zumbo BD. Is it getting better? an analytical method to test trends in health 
disparities, with tobacco use among sexual minority vs. heterosexual youth as an example. Int J 
Equity Health. 2016; 15:1. [PubMed: 26728322] 

35. Marshal MP, Friedman MS, Stall R, King KM, Miles J, Gold MA, et al. Sexual orientation and 
adolescent substance use: a meta-analysis and methodological review. Addiction. 2008; 103:546–
56. [PubMed: 18339100] 

36. McCabe SE, Hughes TL, Bostwick W, Boyd CJ. Assessment of difference in dimensions of sexual 
orientation: Implications for substance use research in a college-age population. J Stud Alcohol. 
2005; 66:620. [PubMed: 16331847] 

37. Hughes TL, Wilsnack SC, Kristjanson AF. Substance use and related problems among U.S women 
who identify as mostly heterosexual. BMC Public Health. 2015; 15:803. [PubMed: 26289792] 

38. Heidari S, Babor TF, De Castro P, Tort S, Curno M. Sex and gender equity in research: rationale 
for the SAGER guidelines and recommended use. Res Integr Peer Rev. 2016; 1:2.

39. Saewyc, E., Green, R. Survey methodology for the 2008 BC adolescent health survey IV. 
Vancouver, BC, Canada: McCreary Centre Society; 2009. 

Fish et al. Page 11

Addiction. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.pewforum.org/2016/05/12/changing-attitudes-on-gay-marriage/
http://www.pewglobal.org/2013/06/04/the-global-divide-on-homosexuality/
http://www.gallup.com/poll/1651/Gay-Lesbian-Rights.aspx
http://www.gallup.com/poll/1651/Gay-Lesbian-Rights.aspx
http://www.glsen.org/article/state-maps


40. Saewyc EM, Taylor D, Homma Y, Ogilvie G. Trends in sexual health and risk behaviours among 
adolescent students in British Columbia. Can J Hum Sex. 2008; 17:1–13. [PubMed: 23115485] 

41. Saewyc EM, Bauer GR, Skay CL, Bearinger LH, Resnick MD, Reis E, et al. Measuring sexual 
orientation in adolescent health surveys: evaluation of eight school-based surveys. J Adolesc 
Health. 2004; 35:345.e1–345.e15.

42. Asada Y. On the choice of absolute or relative inequality measures. Milbank Q. 2010; 88:616–22. 
[PubMed: 21166871] 

43. Altman DG, Bland JM. Interaction revisited: the difference between two estimates. BMJ. 2003; 
326:219. [PubMed: 12543843] 

44. Russell ST, Fish JN. Mental health in lesbian, gay, bisexual, and transgender (LGBT) youth. Annu 
Rev Clin Psychol. 2016; 12:465–87. [PubMed: 26772206] 

45. Floyd FJ, Bakeman R. Coming-out across the life course: implications of age and historical 
context. Arch Sex Behav. 2006; 35:287–96. [PubMed: 16804747] 

46. Mulvey KL, Killen M. Challenging gender stereotypes: resistance and exclusion. Child Dev. 2015; 
86:681–94. [PubMed: 25382748] 

47. Pascoe, CJ. Dude, you’re a fag: masculinity and sexuality in high school. Univ of California Press; 
2011. 

48. Poteat VP, Anderson CJ. Developmental changes in sexual prejudice from early to late 
adolescence: the effects of gender, race, and ideology on different patterns of change. Dev Psychol. 
2012; 48:1403–15. [PubMed: 22250998] 

49. Robinson JP, Espelage DL, Rivers I. Developmental trends in peer victimization and emotional 
distress in LGB and heterosexual youth. Pediatrics. 2013; 131:423–430. [PubMed: 23382442] 

50. Balsam KF, Mohr JJ. Adaptation to sexual orientation stigma: a comparison of bisexual and 
lesbian/gay adults. J Couns Psychol. 2007; 54:306.

51. Bostwick WB, Boyd CJ, Hughes TL, West BT, McCabe SE. Discrimination and mental health 
among lesbian, gay, and bisexual adults in the United States. Am J Orthopsychiatry. 2014; 84:35–
45. [PubMed: 24826824] 

52. Israel T, Mohr JJ. Attitudes toward bisexual women and men. J Bisexuality. 2004; 4:117–34.

53. Marx RA, Kettrey HH. Gay-straight alliances are associated with lower levels of school-based 
victimization of LGBTQ+ youth: a systematic review and meta-analysis. J Youth Adolesc. 2016; 
45:1269–82. [PubMed: 27221632] 

54. Pachankis JE, Hatzenbuehler ML, Rendina HJ, Safren SA, Parsons JT. LGB-affirmative cognitive-
behavioral therapy for young adult gay and bisexual men: a randomized controlled trial of a 
transdiagnostic minority stress approach. 2015; 83:875–89.

55. Durso, LE., Gates, GJ. Serving our youth: findings from a national survey of services providers 
working with lesbian, gay, bisexual and transgender youth who are homeless or at risk of 
becoming homeless. Los Angeles, CA: The Williams Institute; 2012. 

56. Snapp SD, Hoenig JM, Fields A, Russell ST. Messy, butch, and queer LGBTQ youth and the 
school-to-prison pipeline. J Adolesc Res. 2015; 30:57–82.

57. Rosario M, Schrimshaw EW, Hunter J. Homelessness among lesbian, gay, and bisexual youth: 
implications for subsequent internalizing and externalizing symptoms. J Youth Adolesc. 2011; 
41:544–60. [PubMed: 21656284] 

58. Allison PD. Comparing logit and probit coefficients across groups. Sociol Methods Res. 1999; 
28:186–208.

59. Arredondo, M., Gray, C., Russell, S., Skiba, R., Snapp, S. Documenting disparities for LGBT 
students: expanding the collection and reporting of data on sexual orientation and gender identity. 
Bloomington, IN: The Equity Project at Indiana University; 2016. 

60. Snapp SD, Russell ST, Arredondo M, Skiba R. A right to disclose: LGBTQ youth representation in 
data, science, and policy. Adv Child Dev Behav. 2016; 50:135–59. [PubMed: 26956072] 

Fish et al. Page 12

Addiction. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 13

Ta
b

le
 1

Sa
m

pl
es

 B
y 

Se
xu

al
 O

ri
en

ta
tio

n 
an

d 
Su

rv
ey

 Y
ea

r 
in

 th
e 

B
ri

tis
h 

C
ol

um
bi

a 
A

do
le

sc
en

t H
ea

lth
 S

ur
ve

y

19
98

20
03

20
08

20
13

n(
%

w
)

[9
5%

 C
I]

n(
%

w
)

[9
5%

 C
I]

n(
%

w
)

[9
5%

 C
I]

n(
%

w
)

[9
5%

 C
I]

]

M
al

es

 
H

et
er

os
ex

ua
l

10
,2

23
 (

93
.8

)
14

.8
2

[1
4.

70
, 1

4.
95

]
13

,8
80

 (
95

.3
)

15
.0

4
[1

4.
98

, 1
5.

09
]

11
,5

73
 (

94
.1

)
15

.0
0

[1
4.

96
, 1

5.
04

]
10

,0
24

 (
93

.2
)

14
.9

8
[1

4.
94

, 1
5.

02
]

 
M

os
tly

 H
et

er
o.

41
8 

(4
.2

)
15

.2
4

[1
5.

07
, 1

5.
41

]
43

2 
(3

.2
)

15
.3

9
[1

5.
25

, 1
5.

53
]

45
9 

(3
.9

)
15

.5
5

[1
5.

47
, 1

5.
64

]
46

3 
(4

.4
)

15
.5

4
[1

5.
46

, 1
5.

62
]

 
B

is
ex

ua
l

12
7 

(1
.1

)
14

.7
4

[1
4.

55
, 1

4.
93

]
12

2 
(0

.9
)

15
.5

2
[1

5.
34

, 1
5.

69
]

14
1 

(1
.2

)
15

.5
5

[1
5.

41
, 1

5.
70

]
15

3 
(1

.4
)

15
.5

9
[1

5.
49

, 1
5.

68
]

 
G

ay
84

 (
0.

9)
15

.2
5

[1
5.

00
, 1

5.
49

]
89

 (
0.

6)
15

.8
6

[1
5.

73
, 1

5.
99

]
10

4 
(0

.9
)

15
.7

6
[1

5.
57

, 1
5.

95
]

11
8 

(1
.1

)
15

.7
3

[1
5.

61
, 1

5.
85

]

Fe
m

al
es

 
H

et
er

os
ex

ua
l

10
,8

29
 (

90
.3

)
14

.7
9

[1
4.

68
, 1

4.
89

]
13

,0
13

 (
87

.4
)

14
.8

7
[1

4.
80

, 1
4.

93
]

11
,2

68
 (

86
.7

)
14

.9
8

[1
4.

94
, 1

5.
03

]
9,

60
1 

(8
5.

6)
14

.8
9

[1
4.

85
, 1

4.
93

]

 
M

os
tly

 H
et

er
o.

91
9 

(7
.6

)
15

.5
9

[1
5.

44
, 1

5.
73

]
1,

30
4 

(9
.2

)
15

.5
8

[1
5.

49
, 1

5.
66

]
1,

20
0 

(9
.6

)
15

.5
5

[1
5.

48
, 1

5.
62

]
1,

01
9 

(9
.5

)
15

.6
2

[1
5.

55
, 1

5.
69

]

 
B

is
ex

ua
l

21
7 

(1
.9

)
15

.4
8

[1
5.

28
, 1

5.
68

]
42

8 
(3

.0
)

15
.6

1
[1

5.
49

, 1
5.

73
]

44
4 

(3
.2

)
15

.4
4

[1
5.

32
, 1

5.
56

]
46

8 
(4

.0
)

15
.5

5
[1

5.
46

, 1
5.

64
]

 
L

es
bi

an
41

 (
0.

3)
14

.7
5

[1
4.

63
, 1

4.
86

]
55

 (
0.

3)
14

.9
3

[1
4.

80
, 1

5.
06

]
65

 (
0.

5)
15

.5
8

[1
5.

41
, 1

5.
76

]
92

 (
0.

9)
15

.4
8

[1
5.

37
, 1

5.
58

]

N
ot

e.
 P

er
ce

nt
ag

es
 a

re
 w

ei
gh

te
d.

Addiction. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 14

Ta
b

le
 2

T
re

nd
s 

in
 P

re
va

le
nc

e 
of

 L
if

et
im

e 
U

se
, A

ge
 o

f 
O

ns
et

, P
as

t 3
0-

da
y 

U
se

, a
nd

 H
E

D
 A

cr
os

s 
Y

ea
rs

, w
ith

in
 S

ex
ua

l O
ri

en
ta

tio
n 

G
ro

up
s

P
re

va
le

nc
e 

C
om

pa
ri

so
n

T
re

nd
 C

om
pa

ri
so

n

19
98

20
03

20
08

20
13

19
98

a
20

03
a

20
08

a

%
%

%
%

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

aO
R

b
[9

5%
 C

I]

L
if

et
im

e 
U

se

M
al

e

 
H

et
er

os
ex

ua
l

65
.8

58
.6

54
.8

45
.2

.3
4

[.
31

, .
38

]
.4

4
[.

39
, .

48
]

.5
6

[.
51

, .
62

]

 
M

os
tly

 H
et

er
o

71
.6

60
.0

66
.5

56
.8

.4
6

[.
32

, .
67

]
.7

1
[.

44
, 1

.1
3]

.6
3

[.
43

, .
92

]

 
B

is
ex

ua
l

60
.9

67
.5

72
.3

57
.4

.1
6

[.
08

, .
33

]
.3

0
[.

13
, .

70
]

.2
9

[.
16

, .
51

]

 
G

ay
73

.2
65

.4
63

.7
57

.4
.4

8
[.

24
, .

94
]

1.
54

[.
87

, 2
.7

2]
.7

3
[.

41
, 1

.3
2]

Fe
m

al
e

 
H

et
er

os
ex

ua
l

61
.5

55
.9

54
.1

44
.2

.3
6

[.
32

, .
40

]
.4

8
[.

43
, .

54
]

.5
6

[.
50

, .
62

]

 
M

os
tly

 H
et

er
o

74
.2

76
.5

72
.3

66
.6

.3
7

[.
28

, .
49

]
.5

1
[.

40
, .

66
]

.5
0

[.
39

, .
64

]

 
B

is
ex

ua
l

71
.7

82
.5

79
.4

68
.6

.2
0

[.
13

, .
31

]
.6

4
[.

45
, .

91
]

.4
0

[.
29

, .
57

]

 
L

es
bi

an
67

.6
58

.2
65

.4
64

.6
.4

3
[.

24
, .

77
]

.2
7

[.
16

, .
46

]
.3

1
[.

14
, .

68
]

M
al

e
A

ge
 o

f 
O

ns
et

 
H

et
er

os
ex

ua
l

51
.1

42
.5

36
.7

23
.8

.4
1

[.
38

, .
45

]
.5

7
[.

51
, .

62
]

.6
4

[.
60

, .
70

]

 
M

os
tly

 H
et

er
o

45
.5

34
.6

37
.3

28
.1

.3
9

[.
29

, .
54

]
.8

0
[.

55
, 1

.1
5]

.6
4

[.
48

, .
87

]

 
B

is
ex

ua
l

67
.6

48
.2

48
.6

21
.3

.6
4

[.
39

, 1
.0

5]
.8

0
[.

48
, 1

.3
3]

.5
5

[.
34

, .
87

]

 
G

ay
59

.8
25

.8
46

.0
36

.3
.5

8
[.

37
, .

90
]

.9
2

[.
56

, 1
.5

1]
.6

2
[.

37
, 1

.0
5]

Fe
m

al
e

 
H

et
er

os
ex

ua
l

40
.4

33
.1

28
.3

17
.5

.4
1

[.
38

, .
45

]
.5

6
[.

51
, .

62
]

.6
5

[.
61

, .
70

]

 
M

os
tly

 H
et

er
o

38
.2

32
.7

33
.9

20
.0

.8
1

[.
65

, 1
.0

2]
.6

7
[.

54
, .

83
]

.7
3

[.
61

, .
89

]

 
B

is
ex

ua
l

63
.3

41
.6

53
.5

31
.4

.6
5

[.
45

, .
94

]
.5

2
[.

38
, .

72
]

.5
6

[.
42

, .
74

]

 
L

es
bi

an
54

.5
60

.9
55

.4
30

.1
.3

9
[.

20
, .

77
]

.6
0

[.
36

, .
98

]
.5

3
[.

36
, .

78
]

P
as

t 
30

-D
ay

 U
se

M
al

e

H
et

er
os

ex
ua

l
43

.9
39

.5
36

.4
28

.0
.7

6
[.

67
, .

85
]

.7
6

[.
67

, .
86

]
.8

1
[.

73
, .

91
]

M
os

tly
 H

et
er

o
52

.2
38

.2
44

.4
34

.4
.5

6
[.

37
, .

84
]

.9
5

[.
59

, 1
.5

3]
.6

9
[.

45
, 1

.0
5]

B
is

ex
ua

l
42

.7
43

.0
52

.4
38

.2
.6

7
[.

40
, 1

.1
3]

.9
1

[.
44

, 1
.9

1]
1.

21
[.

64
, 2

.2
9]

Addiction. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 15

P
re

va
le

nc
e 

C
om

pa
ri

so
n

T
re

nd
 C

om
pa

ri
so

n

19
98

20
03

20
08

20
13

19
98

a
20

03
a

20
08

a

%
%

%
%

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

aO
R

b
[9

5%
 C

I]

G
ay

54
.5

47
.4

55
.6

44
.0

.8
3

[.
48

, 1
.4

3]
1.

35
[.

55
, 3

.3
6]

.7
9

[.
41

, 1
.5

2]

Fe
m

al
e

H
et

er
os

ex
ua

l
41

.0
37

.9
36

.0
28

.3
.3

6
[.

32
, .

40
]

.4
8

[.
43

, .
54

]
.5

6
[.

50
, .

62
]

M
os

tly
 H

et
er

o
51

.6
55

.9
53

.5
47

.1
.3

7
[.

28
, .

49
]

.5
1

[.
40

, .
66

]
.5

0
[.

39
, .

64
]

B
is

ex
ua

l
54

.9
60

.7
58

.5
44

.5
.8

4
[.

55
, 1

.2
8]

.4
6

[.
31

, .
69

]
.5

4
[.

39
, .

74
]

L
es

bi
an

51
.9

43
.5

50
.0

34
.3

.6
2

[.
29

, 1
.3

4]
1.

09
[.

58
, 2

.0
2]

1.
00

[.
59

, 1
.6

9]

P
as

t 
30

-D
ay

 H
E

D

M
al

e

H
et

er
os

ex
ua

l
29

.2
27

.1
24

.6
18

.0
.4

5
[.

41
, .

50
]

.5
7

[.
51

, .
64

]
.6

4
[.

59
, .

70
]

M
os

tly
 H

et
er

o
34

.5
20

.8
28

.2
18

.2
.3

7
[.

26
, .

52
]

.8
3

[.
54

, 1
.2

6]
.5

7
[.

41
, .

79
]

B
is

ex
ua

l
32

.1
32

.0
36

.7
27

.7
.6

3
[.

37
, 1

.0
5]

.7
9

[.
50

, 1
.2

5]
.6

5
[.

40
, 1

.0
6]

G
ay

38
.4

28
.2

38
.7

29
.2

.6
1

[.
38

, .
97

]
1.

11
[.

55
, 2

.2
5]

.6
6

[.
38

, 1
.1

6]

Fe
m

al
e

H
et

er
os

ex
ua

l
25

.1
23

.7
22

.6
17

.2
.5

7
[.

51
, .

63
]

.6
4

[.
57

, .
70

]
.7

2
[.

66
, .

78
]

M
os

tly
 H

et
er

o
34

.4
36

.4
34

.3
29

.2
.7

8
[.

61
, .

98
]

.7
0

[.
56

, .
88

]
.7

6
[.

63
, .

93
]

B
is

ex
ua

l
37

.0
42

.9
39

.2
29

.2
.7

0
[.

49
, .

98
]

.5
5

[.
39

, .
76

]
.6

3
[.

48
, .

83
]

L
es

bi
an

35
.5

25
.6

40
.9

20
.7

.3
6

[.
19

, .
70

]
.6

5
[.

43
, .

98
]

.3
8

[.
25

, .
57

]

N
ot

e.
 D

at
a 

w
er

e 
w

ei
gh

te
d.

 O
dd

s 
ra

tio
s 

in
 b

ol
d 

in
di

ca
te

 p
 <

 .0
5.

 M
os

tly
 H

et
er

o 
=

 M
os

tly
 H

et
er

os
ex

ua
l.

a R
ef

er
en

ce
 y

ea
r 

is
 2

01
3;

b O
dd

s 
ra

tio
s 

ad
ju

st
ed

 f
or

 a
ge

Addiction. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 16

Ta
b

le
 3

M
al

e 
Se

xu
al

 O
ri

en
ta

tio
n 

D
is

pa
ri

tie
s 

in
 L

if
et

im
e 

A
lc

oh
ol

 U
se

, A
ge

 o
f 

O
ns

et
, P

as
t 3

0-
da

y 
A

lc
oh

ol
 U

se
, a

nd
 P

as
t 3

0-
da

y 
H

ea
vy

 E
pi

so
di

c 
D

ri
nk

in
g,

 w
ith

in
 

Y
ea

r

19
98

20
03

20
08

20
13

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

L
if

et
im

e 
A

lc
oh

ol
 U

se
a

 
M

os
tly

 H
et

er
o

1.
09

[.
83

, 1
.4

4]
.8

9
[.

64
, 1

.2
5]

1.
33

[1
.0

6,
 1

.6
8]

1.
24

[.
99

, 1
.5

5]

 
B

is
ex

ua
l

.8
2

[.
48

, 1
.3

9]
1.

21
[.

74
, 1

.9
7]

1.
79

[1
.1

0,
 2

.9
2]

1.
26

[.
85

, 1
.8

7]

 
G

ay
1.

22
[.

65
, 2

.2
6]

.9
0

[.
50

, 1
.6

1]
1.

06
.6

3,
 1

.7
8]

1.
19

[.
78

, 1
.8

0]

A
ge

 o
f 

O
ns

et
a

 
M

os
tly

 H
et

er
o

1.
01

[.
75

, 1
.3

6]
.8

3
[.

54
, 1

.2
7]

1.
21

[.
91

, 1
.6

1]
1.

35
[1

.0
1,

 1
.8

1]

 
B

is
ex

ua
l

1.
93

[1
.0

8,
 3

.4
4]

1.
40

[.
71

, 2
.7

7]
1.

86
[1

.1
6,

 3
.0

0]
.9

5
[.

54
, 1

.6
7]

 
G

ay
1.

76
[.

96
, 3

.2
6]

.6
6

[.
36

, 1
.1

8]
1.

85
[1

.0
5,

 3
.2

5]
2.

38
[1

.3
9,

 4
.0

5]

Pa
st

 3
0-

D
ay

 A
lc

oh
ol

 U
se

a

 
M

os
tly

 H
et

er
o

1.
20

[.
94

, 1
.5

2]
.7

9
[.

57
, 1

.0
9]

1.
09

[.
87

, 1
.3

7]
1.

07
[.

85
, 1

.3
4]

 
B

is
ex

ua
l

.9
8

[.
59

, 1
.6

5]
.9

6
[.

59
, 1

.5
5]

1.
60

[1
.0

5,
 2

.4
4]

1.
28

[.
87

, 1
.8

6]

 
G

ay
1.

36
[.

73
, 2

.5
5]

.9
4

[.
48

, 1
.8

3]
1.

68
[1

.0
0,

 2
.8

5]
1.

56
[1

.0
3,

 2
.3

5]

Pa
st

 3
0-

D
ay

 H
E

D
a

 
M

os
tly

 H
et

er
o

1.
06

[.
80

, 1
.4

1]
.5

6
[.

37
, .

86
]

.9
2

[.
72

, 1
.1

8]
.7

9
[.

61
, 1

.0
2]

 
B

is
ex

ua
l

1.
23

[.
68

, 2
.2

2]
1.

07
[.

64
, 1

.7
8]

1.
45

[.
91

, 2
.3

1]
1.

41
[.

95
, 2

.0
8]

 
G

ay
1.

33
[.

69
, 2

.5
8]

.6
6

[.
32

, 1
.3

6]
1.

39
[.

80
, 2

.4
1]

1.
42

[.
88

, 2
.3

0]

N
ot

e.
 D

at
a 

w
er

e 
w

ei
gh

te
d.

 O
dd

s 
ra

tio
s 

in
 b

ol
d 

in
di

ca
te

 p
 <

 .0
5.

 M
os

tly
 H

et
er

o 
=

 M
os

tly
 H

et
er

os
ex

ua
l.

a H
et

er
os

ex
ua

l i
s 

re
fe

re
nc

e 
gr

ou
p

b A
dj

us
te

d 
fo

r 
ag

e

Addiction. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 17

Ta
b

le
 4

F
em

al
e 

Se
xu

al
 O

ri
en

ta
tio

n 
D

is
pa

ri
tie

s 
in

 L
if

et
im

e 
A

lc
oh

ol
 U

se
, A

ge
 o

f 
O

ns
et

, P
as

t 3
0-

da
y 

A
lc

oh
ol

 U
se

, a
nd

 P
as

t 3
0-

da
y 

H
ea

vy
 E

pi
so

di
c 

D
ri

nk
in

g,
 

w
ith

in
 Y

ea
r

19
98

20
03

20
08

20
13

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

L
if

et
im

e 
A

lc
oh

ol
 U

se
a

 
M

os
tly

 H
et

er
o

1.
34

[1
.0

9,
 1

.6
5]

2.
05

[1
.6

8,
 2

.5
0]

1.
85

[1
.5

7,
 2

.1
9]

1.
96

[1
.6

4,
 2

.3
4]

 
B

is
ex

ua
l

1.
23

[.
77

, 1
.9

6]
2.

99
[1

.9
4,

 4
.6

0]
3.

07
[2

.3
3,

 4
.0

7]
2.

35
[1

.8
0,

 3
.0

7]

 
L

es
bi

an
1.

48
[.

69
, 3

.1
4]

1.
07

[.
52

, 2
.2

2]
1.

25
[.

64
, 2

.4
7]

1.
90

[1
.0

9,
 3

.3
3]

A
ge

 o
f 

O
ns

et
a

 
M

os
tly

 H
et

er
o

1.
38

[1
.0

7,
 1

.7
8]

1.
27

[1
.0

7,
 1

.5
2]

1.
54

[1
.2

7,
 1

.8
6]

1.
35

[1
.1

0,
 1

.6
6]

 
B

is
ex

ua
l

4.
46

[2
.7

5,
 7

.2
2]

1.
79

[1
.3

5,
 2

.3
7]

3.
38

[2
.5

5,
 4

.4
8]

2.
37

[1
.8

0,
 3

.1
1]

 
L

es
bi

an
1.

75
[.

68
, 4

.5
0]

4.
11

[1
.3

3,
 1

2.
68

]
4.

53
[1

.7
4,

 1
1.

80
]

2.
19

[1
.1

3,
 4

.2
5]

Pa
st

 3
0-

D
ay

 A
lc

oh
ol

 U
se

a

 
M

os
tly

 H
et

er
o

1.
18

[.
99

, 1
.4

2]
1.

70
[1

.4
3,

 2
.0

2]
1.

75
[1

.5
2,

 2
.0

3]
1.

78
[1

.5
2,

 2
.0

9]

 
B

is
ex

ua
l

1.
43

[.
95

, 2
.1

5]
2.

08
[1

.4
8,

 2
.9

3]
2.

32
[1

.8
0,

 3
.0

0]
1.

63
[1

.3
0,

 2
.0

6]

 
G

ay
1.

76
[.

82
, 3

.7
5]

1.
26

[.
61

, 2
.6

1]
1.

44
[.

76
, 2

.7
1]

1.
04

[.
60

, 1
.8

0]

Pa
st

 3
0-

D
ay

 H
E

D
a

 
M

os
tly

 H
et

er
o

1.
19

[.
99

, 1
.4

4]
1.

49
[1

.2
3,

 1
.8

0]
1.

52
[1

.3
1,

 1
.7

8]
1.

56
[1

.3
2,

 1
.8

3]

 
B

is
ex

ua
l

1.
40

[.
92

, 2
.1

4]
1.

99
[1

.3
7,

 2
.8

7]
2.

00
[1

.5
8,

 2
.5

3]
1.

58
[1

.2
4,

 2
.0

1]

 
L

es
bi

an
1.

88
[.

88
, 4

.0
2]

1.
09

[.
56

, 2
.1

2]
1.

98
[1

.0
6,

 3
.7

1]
1.

01
[.

58
, 1

.7
7]

N
ot

e.
 D

at
a 

w
er

e 
w

ei
gh

te
d.

 O
dd

s 
ra

tio
s 

in
 b

ol
d 

in
di

ca
te

 p
 <

 .0
5.

 M
os

tly
 H

et
er

o 
=

 M
os

tly
 H

et
er

os
ex

ua
l.

a H
et

er
os

ex
ua

l i
s 

re
fe

re
nc

e 
gr

ou
p

b A
dj

us
te

d 
fo

r 
ag

e

Addiction. Author manuscript; available in PMC 2018 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fish et al. Page 18

Ta
b

le
 5

T
re

nd
s 

in
 D

is
pa

ri
tie

s 
in

 L
if

et
im

e 
A

lc
oh

ol
 U

se
, A

ge
 o

f 
O

ns
et

, P
as

t 3
0-

D
ay

 A
lc

oh
ol

 U
se

, a
nd

 P
as

t 3
0-

D
ay

 H
E

D
 [

H
E

D
]:

 I
nt

er
ac

tio
ns

 B
et

w
ee

n 
Se

xu
al

 

O
ri

en
ta

tio
n 

an
d 

Y
ea

ra

L
if

et
im

e 
A

lc
oh

ol
 U

se
A

ge
 o

f 
O

ns
et

30
-D

ay
 A

lc
oh

ol
 U

se
30

-D
ay

 H
E

D

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

aO
R

b
[9

5%
 C

I]
aO

R
b

[9
5%

 C
I]

M
al

es

 
M

os
tly

 H
et

er
o 

by
 Y

r1
99

8
1.

19
[.

83
, 1

.6
9]

1.
36

[.
90

, 2
.0

6]
.6

9
[.

42
, 1

.1
3]

.7
7

[.
53

, 1
.1

2]

 
M

os
tly

 H
et

er
o 

by
 Y

r2
00

3
1.

45
[.

97
, 2

.1
8]

1.
62

[.
96

, 2
.7

2]
1.

26
[.

70
, 2

.2
9]

1.
45

[.
88

, 2
.3

7]

 
M

os
tly

 H
et

er
o 

by
 Y

r2
00

8
.9

6
[.

70
, 1

.3
1]

1.
12

[.
75

, 1
.6

8]
.8

5
[.

53
, 1

.3
8]

.8
8

[.
61

, 1
.2

5]

 
B

is
ex

ua
l b

y 
Y

r1
99

8
1.

60
[.

83
, 3

.0
9]

.4
9

[.
22

, 1
.1

0]
.7

7
[.

31
, 1

.9
0]

1.
16

[.
57

, 2
.3

7]

 
B

is
ex

ua
l b

y 
Y

r2
00

3
1.

09
[.

59
, 2

.0
2]

.6
7

[.
28

, 1
.6

4]
1.

19
[.

39
, 3

.6
7]

1.
35

[.
71

, 2
.5

5]

 
B

is
ex

ua
l b

y 
Y

r2
00

8
.7

3
[.

39
, 1

.3
4]

.5
1

[.
25

, 1
.0

7]
1.

47
[.

63
, 3

.4
4]

.9
8

[.
54

, 1
.7

8]

 
G

ay
 b

y 
Y

r1
99

8
1.

03
[.

48
, 2

.1
8]

1.
36

[.
61

, 3
.0

5]
.7

8
[.

26
, 2

.3
4]

1.
09

[.
48

, 2
.4

9]

 
G

ay
 b

y 
Y

r2
00

3
1.

41
[.

70
, 2

.8
6]

3.
56

[1
.6

0,
 7

.9
0]

1.
80

[.
58

, 5
.5

7]
2.

23
[.

95
, 5

.2
5]

 
G

ay
 b

y 
Y

r2
00

8
1.

17
[.

61
, 2

.2
5]

1.
30

[.
60

, 2
.8

1]
.7

9
[.

30
, 2

.0
7]

1.
04

[.
51

, 2
.1

2]

Fe
m

al
es

 
M

os
tly

 H
et

er
o 

by
 Y

r1
99

8
1.

52
[1

.1
6,

 1
.9

9]
.9

9
[.

72
, 1

.3
8]

1.
58

[1
.2

5,
 2

.0
1]

1.
34

[1
.0

5,
 1

.7
2]

 
M

os
tly

 H
et

er
o 

by
 Y

r2
00

3
.9

8
[.

76
, 1

.2
7]

1.
05

[.
80

, 1
.3

8]
1.

09
[.

86
, 1

.3
7]

1.
08

[.
85

, 1
.3

9]

 
M

os
tly

 H
et

er
o 

by
 Y

r2
00

8
1.

08
[.

85
, 1

.3
7]

.8
9

[.
68

, 1
.1

8]
1.

04
[.

84
, 1

.2
8]

1.
05

[.
84

, 1
.3

0]

 
B

is
ex

ua
l b

y 
Y

r1
99

8
1.

95
[1

.1
4,

 3
.3

3]
.5

4
[.

31
, .

94
]

1.
20

[.
75

, 1
.9

2]
1.

16
[.

71
, 1

.8
8]

 
B

is
ex

ua
l b

y 
Y

r2
00

3
.7

9
[.

48
, 1

.3
0]

1.
31

[.
88

, 1
.9

5]
.8

1
[.

54
, 1

.2
2]

.8
2

[.
53

, 1
.2

7]

 
B

is
ex

ua
l b

y 
Y

r2
00

8
.7

7
[.

53
, 1

.1
1]

.7
2

[.
48

, 1
.0

6]
.7

2
[.

52
, 1

.0
1]

.8
1

[.
58

, 1
.1

3]

 
L

es
bi

an
 b

y 
Y

r1
99

8
1.

29
[.

51
, 3

.2
6]

1.
26

[.
40

, 3
.9

6]
.6

0
[.

24
, 1

.5
4]

.5
5

[.
21

, 1
.4

1]

 
L

es
bi

an
 b

y 
Y

r2
00

3
1.

80
[.

73
, 4

.4
5]

.5
2

[.
14

, 1
.9

5]
.8

6
[.

35
, 2

.1
1]

.9
5

[.
40

, 2
.2

7]

 
L

es
bi

an
 b

y 
Y

r2
00

8
1.

54
[.

65
, 3

.6
3]

.5
0

[.
16

, 1
.5

7]
.7

4
[.

33
, 1

.6
7]

.5
2

[.
23

, 1
.2

0]

N
ot

e.
 D

at
a 

w
er

e 
w

ei
gh

te
d.

 O
dd

s 
ra

tio
s 

in
 b

ol
d 

in
di

ca
te

 p
 <

 .0
5;

 M
os

tly
 H

et
er

o 
=

 M
os

tly
 h

et
er

os
ex

ua
l

a H
et

er
os

ex
ua

l b
y 

Y
r2

01
3 

is
 r

ef
er

en
ce

 g
ro

up

b A
dj

us
te

d 
m

od
el

 in
cl

ud
ed

 s
ex

ua
l o

ri
en

ta
tio

n,
 s

ur
ve

y 
ye

ar
, a

nd
 a

ge
 a

lo
ng

 w
ith

 o
ri

en
ta

tio
n-

by
-y

ea
r 

in
te

ra
ct

io
ns

.

Addiction. Author manuscript; available in PMC 2018 November 01.


	Abstract
	Introduction
	Sexual Identity, Gender, and Alcohol Use
	The Current Study

	Methods
	Design
	Data and Sample
	Measures
	Sexual Orientation
	Sex
	Lifetime drinking
	Age of Onset
	Past 30-day drinking
	Past 30-day Heavy Episodic Drinking (HED)
	Age

	Analytic Approach

	Results
	Prevalence and Trends by Sexual Orientation
	Disparities in Alcohol Use between Sexual Minority and Heterosexual Youth
across Years
	Trends in Alcohol Use Disparities over Time

	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

