
 

 

 University of Groningen

Cigarette Smoking and Minority Stress Across Age Cohorts in a National Sample of Sexual
Minorities
Gordon,, Allegra; Fish, Jessica; Kiekens, Wouter; Lightfoot,, Marguerita; Frost, David;
Russell,, Stephen
Published in:
Annals of Behavioral Medicine

DOI:
10.1093/abm/kaaa079

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Gordon, A., Fish, J., Kiekens, W., Lightfoot, M., Frost, D., & Russell, S. (2021). Cigarette Smoking and
Minority Stress Across Age Cohorts in a National Sample of Sexual Minorities: Results From the
Generations Study. Annals of Behavioral Medicine, 55(6), 530-542. https://doi.org/10.1093/abm/kaaa079

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1093/abm/kaaa079
https://research.rug.nl/en/publications/dafa2f4b-88a2-4564-bfe0-63b86a19fcb9
https://doi.org/10.1093/abm/kaaa079


REGULAR ARTICLE

Cigarette Smoking and Minority Stress Across Age Cohorts 
in a National Sample of Sexual Minorities: Results From the 
Generations Study

Allegra R. Gordon, ScD, MPH1,2,  ∙ Jessica N. Fish, PhD3 ∙ Wouter J. Kiekens, MSc4 ∙ Marguerita Lightfoot, PhD5 ∙ 
David M. Frost, PhD6 ∙ Stephen T. Russell, PhD7 

Published online: 24  September 2020
© Society of Behavioral Medicine 2020. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

Abstract
Background Sexual minority populations in the United 
States have persistently higher rates of cigarette use than 
heterosexuals, partially driven by exposure to minority 
stressors (e.g., discrimination and victimization). Little 
is known about cigarette use across cohorts of sexual 
minority adults who came of age in distinctly different 
sociopolitical environments.
Purpose To examine cigarette use and minority stressors 
across three age cohorts of U.S. sexual minority adults.
Methods We used data from the Generations Study, a 
nationally representative sample (N = 1,500) of White, 
Black, and Latino/a sexual minority adults in three age 
cohorts (younger: 18–25  years; middle: 34–41  years; 
and older: 52–59  years). Survey data were collected 
from March 2016 to March 2017. We used sex-stratified 

logistic regression models to estimate adjusted odds 
ratios (aORs) and 95% confidence intervals (CIs) for as-
sociations between age cohort, minority stressors (dis-
crimination and victimization), and two indicators of 
cigarette smoking (lifetime use and current use).
Results Prevalence of current cigarette use in each 
age cohort was high (younger: 20%; middle: 33%; and 
older: 29%). Relative to the younger cohort, men and 
women in the middle- and older-age cohorts had sig-
nificantly higher odds of lifetime and current smoking 
(e.g., men, current, aOR [95% CI]: middle = 2.47 [1.34, 
4.52], older = 2.85 [1.66, 4.93]). Minority stressors were 
independently associated with higher odds of current 
smoking; when victimization was included, the magni-
tude of the association between age cohort and current 
smoking was diminished but remained significant.
Conclusions Smoking cessation interventions must con-
sider the role of minority stress and the unique needs of 
sexual minority people across the life course.

Keywords:  Sexual minority ∙ LGB ∙ Cigarette use ∙ 
Tobacco ∙ Minority stress

Introduction

Tobacco smoking remains the leading cause of pre-
ventable death in the USA and a public health priority 
for addressing and eliminating health inequities [1, 2]. 
Community and probability samples have documented 
an elevated risk of cigarette smoking among sexual 
minority individuals (e.g., lesbian, gay, bisexual, and 
queer): sexual minorities in the USA have up to 2.5 times 
higher rates of cigarette smoking than heterosexuals [3, 
4]. Notably, public health surveillance data reveal that 
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sexual orientation disparities in cigarette use persist [5, 
6] despite (a) a decades-long decline in the prevalence of 
cigarette smoking in the USA [1] and (b) recent U.S. so-
cial and policy shifts toward greater social acceptance 
of sexual minorities (e.g., legalization of same-sex mar-
riage) [7]. To address persistent disparities, there is a need 
to better understand differences in cigarette smoking 
within sexual minority populations that may drive these 
disparities.

Despite the recent exponential growth in research on 
sexual minority health disparities in general, and to-
bacco use in particular [8], population-based research on 
sexual minority tobacco use has often been hampered in 
its ability to explore heterogeneity within sexual minority 
populations, including differences by gender, sexual 
orientation identity, and age cohort. Several studies in-
dicate variation by gender, but findings have been mixed. 
Although some studies have found sexual orientation 
disparities in cigarette smoking present among both men 
and women [5], others have found that sexual orientation 
disparities vary by gender, with greater sexual orienta-
tion disparities among girls and women compared to the 
disparity among boys and men [9–12]. In addition, some 
studies identify higher rates of cigarette smoking among 
bisexual compared to gay and lesbian adults [3, 13, 14], 
with bisexual women particularly at risk [15], although 
findings have not always been consistent [16, 17].

Minority stress theory posits that minority stress 
processes are fundamental drivers of sexual orienta-
tion disparities [18, 19]. Minority stress processes in-
clude exposure to distal stressors, such as exposure to 
discrimination and victimization, which, in turn, influ-
ence proximal stressors, such as hypervigilance about 
potential victimization. There is robust evidence that 
such stressors can trigger a cascade of stress responses, 
including maladaptive coping behaviors, such as cigar-
ette use [20–22]. These minority stress processes must be 
considered against a backdrop of decades of targeted 
marketing to sexual minority communities by the to-
bacco industry [23–25], which also may take advantage 
of minority stress-related susceptibility to such targeted 
marketing [26] and contribute to sexual orientation dis-
parities [27].

Furthermore, different cohorts of sexual minority 
adults came of age in distinct social and political cli-
mates with regards to social acceptance of sexual mi-
nority people, accompanying exposures to minority 
stressors and tobacco-related norms and regulation. 
Today’s sexual minority young adults came of age in the 
2000s, an era of increasing cultural inclusion of sexual 
minority people [7] and regulatory limitations on adver-
tising tobacco to youth [28]. By comparison, sexual mi-
nority adults who came of age in the 1970s may have 
initiated cigarette use in an era when sexual minority visi-
bility was just emerging (e.g., the first gay pride parades) 

and tobacco industry regulation remained incipient [29]. 
Only recently has research begun to examine how to-
bacco use varies by age, with one recent study finding 
sexual orientation disparities in tobacco use disorder 
declining with increasing age [30].

Existing studies have been limited in their ability to 
examine whether there is variation across different age 
cohorts of sexual minority adults in their rates of cig-
arette use and the degree to which cigarette use is asso-
ciated with minority stressors. Moreover, while several 
probability samples to date have been able to document 
cigarette use disparities between sexual minorities and 
heterosexuals, with one exception [31], most have not 
been able to examine within-group differences and how 
these may be related to distal minority stressors. In one 
notable exception, McCabe et al. found evidence in a na-
tionally representative survey that discrimination attrib-
uted to sexual orientation was associated with past-year 
cigarette smoking among sexual minorities [31] but called 
for future research to further elucidate within-group dif-
ferences. A  better understanding of such within-group 
differences, such as those by gender and age cohort, is 
crucial to advancing efforts to identify and eliminate 
tobacco-related health disparities [32].

This paper presents data from the first national 
probability survey designed specifically for sampling 
U.S.  sexual minority adults across three age cohorts. 
Drawing on minority stress theory [18], we examine 
current cigarette smoking in this sample and hypothe-
size that current smoking will vary by gender and sexual 
orientation with women and bisexual people having ele-
vated odds of cigarette smoking. Furthermore, we hy-
pothesize that lifetime and current cigarette smoking 
will be more common in the older cohort compared to 
the younger and middle cohorts and that these associ-
ations will be reduced in magnitude when adjusting for 
exposure to minority stressors.

Methods

Sample and Procedures

The current study includes data from White, Black, and 
Latino/a men and women in the Generations Study 
(N = 1,518). The Generations Study is a national prob-
ability sample of U.S. sexual minorities in three age co-
horts, representing distinct sociopolitical environments 
in which sexual minorities came of age (younger: ages 
18–25 years; middle: 34–41 years; and older: 52–59 years). 
Age cohorts were defined based on when respondents 
would have experienced key LGBT-related U.S. histor-
ical events (e.g., the Stonewall uprising, the emergence 
of the AIDS epidemic, and the legalization of same-sex 
marriage) in the course of their adolescent and emerging 
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adulthood development. For example, those in the oldest 
cohort were emerging adults during the post-Stonewall 
era of collective organizing around sexual identities and 
heightened visibility of sexual minority populations. The 
middle cohort, in contrast, experienced emerging adult-
hood during an era when the Internet was changing the 
landscape of social interactions and access to informa-
tion, while the younger cohort experienced emerging 
adulthood in an era when same-sex marriage was newly 
becoming institutionalized in states across the country. 
More details about the sample design can be found in 
Meyer et al. [33]. and Frost et al. [34].

Participants were recruited using a two-step process 
in which Gallup, Inc. collected a national probability 
sample using a dual-frame random-digit-dial sampling 
procedure to sample both landlines and mobile phones. 
Gallup screened all participants in the national prob-
ability sample; those who identified as lesbian, gay, bi-
sexual, or transgender received follow-up screening 
questions. Participants were eligible for the Generations 
Study if  they (a) identified as lesbian, gay, or bisexual, 
(b) were not transgender, (c) identified their race/ethni-
city as Black, Latino/a, or White, (d) were aged 18–25, 
34–41, or 52–59 years, (e) completed a sixth-grade educa-
tion, and (f) answered the phone in English. Respondents 
who identified during screening as transgender were in-
vited to participate in a separate study on transgender 
health, TransPop (www.transpop.org). Notably, some 
LGB respondents who identified as cisgender on the 
initial screener later identified with a gender identity 
other than male or female (e.g., genderqueer) on the 
survey itself  and were included in analyses as described 
below. Eligible participants who consented received 
a self-administered online or mailed survey question-
naire covering a broad range of health behaviors, out-
comes, and risk and protective factors. Study procedures 
were approved by the institutional review board of the 
University of California, Los Angeles.

Gallup screened a total of 366,644 participants be-
tween March 2016 and March 2017. Of these, 3.5% 
identified as lesbian, gay, or bisexual; 27% of these 
met eligibility criteria. Of those eligible, 80% agreed to 
participate in the survey and, of those, 48% completed 
the survey, for a total conditional participation rate of 
39%. To increase the number of racial/ethnic minority 
respondents, Black and Latino/a respondents were 
oversampled using the same procedures in an extended 
recruitment period (April 1, 2017 to March 30, 2018). 
The final sample of 1,518 included 1,331 participants 
from the original sample and 187 from the oversample. 
There was less than 1% missing for all study variables ex-
cept the discrimination scale (2% missing). We found no 
significant associations between missingness on the dis-
crimination scale and all other study variables. The pre-
sent analyses excluded participants who were missing on 

self-reported lifetime and current cigarette use (n = 18), 
resulting in an analytic sample of 1,500.

Measures

Cigarette smoking 

Outcomes were assessed using two items from the U.S. 
Behavioral Risk Factor Surveillance System. Participants 
were instructed not to include the use of electronic cig-
arettes, other tobacco products, or marijuana in their re-
sponses. Any lifetime cigarette smoking was assessed with 
the question “Have you smoked at least 100 cigarettes in 
your lifetime?” and coded dichotomously (0 = no cigar-
ette smoking; 1  =  any cigarette smoking). Participants 
were then asked, “Do you now smoke every day, some 
days, or not at all?”; current cigarette smoking was coded 
dichotomously following the approach of national sur-
veillance surveys (0 = not at all or never smoked; 1 = cur-
rently smoke every day or some days) [6, 35].

Age cohort 

Age cohort was assigned based on the date of birth: 
18–25  years (younger), 34–41  years (middle), and 
52–59 years (older). Cohort parameters were determined 
based on when respondents would have experienced key 
LGBT-related U.S. historical events [33, 34] as described 
above.

Distal minority stressors 

Discrimination and victimization: Experiences of 
day-to-day discrimination were captured with a nine-
item scale adapted from Williams et  al.’s Everyday 
Discrimination Scale [36], which asked the frequency 
over the past year of experiences of unfair treatment. 
Response options ranged from 1  =  never to 4  =  often 
(Cronbach’s alpha  =  .91). Victimization experiences in 
adulthood were assessed using a six-item scale developed 
by Herek et al. [37] that asks participants to report how 
often they had experienced verbal or physical violence 
victimization since they were 18 years old. Response op-
tions ranged from 1 = never to 4 = three or more times 
(Cronbach’s alpha  =  .82). Both of these measures ask 
broadly about any unfair treatment or victimization, re-
spectively, without requiring participants to attribute the 
discrimination to a particular characteristic (e.g., race/
ethnicity or sexual orientation); we elected to use these 
measures of minority stress without attribution based 
on previous research suggesting that using such attri-
bution may lead to underestimates of discriminatory 
experiences [38, 39]. For both the discrimination and 
victimization scales, frequency scores were summed to 
create continuous variables, with higher scores indicating 
more frequent discrimination in the previous year or 
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victimization since age 18, respectively. The survey did 
not include lifetime measures of discrimination and vic-
timization; thus, these variables were not included in 
analyses related to lifetime history of smoking.

Sociodemographic covariates 

Sexual orientation identity was assessed with a widely 
used measure [40] with response options: straight/hetero-
sexual, lesbian, gay, bisexual, queer, same-gender loving, 
and other. These were coded as three categories: lesbian/
gay, bisexual, and another sexual orientation; by design, 
those who identified as straight/heterosexual were not in-
cluded in the Generations Study. Race/ethnicity: Eligible 
participants for the Generations Study were those who 
identified as Black or African American, Latino/a or 
Hispanic, or White; these were the three categories 
used for analysis. Assigned sex (female/woman or male/
man) was the primary stratification variable. As all par-
ticipants screened into this sample by identifying as 
nontransgender (i.e., reported their gender aligned with 
their assigned sex), in this paper, we refer to differences 
between women and men. However, in the main survey, 
some participants also identified with a nonbinary gender 
identity (e.g., genderqueer); this was included in models 
as a dichotomous variable (nonbinary or binary identity). 
Annual household income was collected using 12 categor-
ical responses ranging from “Under $720” to “$240,000 
and over.” Average values were calculated for each house-
hold income range ($720 and $240,000 representing the 
lowest and highest values, respectively). These household 
income estimates were adjusted for household size and 
scaled to represent three-person households based on the 
2016 U.S.  median household income ($57,617) [41] fol-
lowing the Pew Research Center’s approach [42]. U.S. me-
dian household income from 2016 was selected to match 
the Generations Study data collection period. Urbanicity 
was measured based on participants’ residential zip codes 
and classified using the U.S. Department of Agriculture 
rural–urban commuting area (RUCA) coding system 
(coded 1–10, with each delineating a degree of urbanicity/
rurality from major metropolitan areas to rural areas; 
higher numbers indicate greater rurality/lower com-
muting flow into the area) [43].

Statistical Analysis

Analyses were conducted from July 2018 to February 
2019 with Stata 15.1 and weighted to produce nationally 
representative estimates of the target population. Base 
weights were first calculated for the Gallup sample frame 
for the timeframe included in this study (2016–2018) in 
multiple stages. The sample was initially weighted to 
represent the aged 18+ U.S.  population; the weighting 
process then accounted for multiple stages of selection 

and nonresponse (for more on the Generations Study 
methods, see www.generations-study.com/methods). 
This resulted in weights that allow estimates to be gener-
alizable to the U.S. population of sexual minority adults 
aged 18–25, 34–41, and 52–59 during data collection.

Our analyses first examined cigarette smoking 
prevalence and bivariate associations among demo-
graphic characteristics, minority stressors, and cigarette 
smoking. We used stepwise logistic regression models 
to estimate adjusted odds ratios (aORs) and 95% con-
fidence intervals (95% CIs) for associations between age 
cohort, minority stressors, and both cigarette smoking 
outcomes. Based on prior research indicating differences 
between women and men in sexual orientation dispar-
ities in cigarette use [9–11], we ran multivariable ana-
lyses separately by assigned sex. Models were adjusted 
for nonbinary gender, race/ethnicity, sexual orientation 
identity, scaled household income, and RUCA score. For 
current cigarette smoking only, Model 1 was adjusted for 
demographic characteristics and we then added the mi-
nority stressors to the model (Model 2) to examine the 
extent to which observed age cohort associations with 
cigarette smoking were affected by the inclusion of mi-
nority stressors. Minority stressors were not included in 
models for lifetime cigarette smoking due to the lack of 
temporally appropriate measures (i.e., participants were 
only asked to report exposure to minority stressors in the 
previous year; however, lifetime cigarette smokers may 
not have smoked in the previous year). Sensitivity ana-
lyses were conducted to examine the independent effects 
of each minority stressor in the model. Effect estimates 
were similar, so we present models with both variables 
included. Multiple imputation was used to account for 
missing data on covariates with 50 imputation draws 
using mi estimate in Stata.

Results

Weighted estimates indicated that 46.9% of the sample 
identified as gay/lesbian, 40.5% as bisexual, and 12.6% 
as another sexual orientation identity (Table  1). The 
weighted prevalence of lifetime smoking in the sample 
was 41.8%, while the prevalence of current cigarette 
smoking was 24.6%. As displayed in Table 1, both life-
time and current cigarette smoking prevalence varied 
across age cohorts at the bivariate level, with the ma-
jority of those in the older and middle cohorts (62.5% 
and 58.8%, respectively) reporting a lifetime history of 
smoking compared to less than one third of those in the 
younger cohort (30.4%; p < .0001). Prevalence of cur-
rent smoking was highest among those in the middle co-
hort (33.2%), followed by the older (29.4%) and younger 
(20.3%) cohorts (p < .0001).
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Lifetime and current cigarette smoking varied 
across demographic characteristics and exposure to 
minority stressors (see Table 2). For example, lifetime 
smoking prevalence was highest among White partici-
pants (45.2%) followed by Latino/a (37.1%) and Black 
(35.2%) participants (p < .02); however, no statistical 
differences were observed in current cigarette smoking. 

Participants in the lower-income group had strikingly 
elevated prevalence of  both lifetime and current cig-
arette smoking compared to those in the middle- and 
higher-income groups. Current smokers had higher 
mean levels of  day-to-day discrimination (Ms = 2.2 vs. 
2.0, p  =  .003) and victimization (Ms  =  2.4 vs. 1.8, p 
< .0001).

Table 2. Prevalence of lifetime and current cigarette smoking by sociodemographic characteristics among U.S.  sexual minorities 
(N = 1,500)

Lifetime cigarette smokinga Current cigarette smokingb

% (wtd) 95% CI p-value % (wtd) 95% CI p-value

Gender   .87   .70

 Women 42.0 (37.8, 46.3)  25.0 (21.4, 29.1)  

 Men 41.5 (37.1, 46.0)  23.9 (20.2, 28.1)  

Nonbinary gender identity   .08   .29

 Binary gender identity 42.6 (39.4, 45.9)  25.0 (22.2, 28.1)  

 Genderqueer/nonbinary 32.0 (22.3, 43.6)  19.0 (11.3, 30.4)  

Sexual orientation identity   .70   .62

 Gay/ lesbian 42.7 (38.5, 47.0)  24.7 (21.1, 28.7)  

 Bisexual 41.6 (36.4, 47.0)  24.8 (20.3, 29.9)  

 Another sexual orientation 38.5 (30.5, 47.1)  20.6 (14.4, 28.7)  

Race/ethnicity   .02   .64

 White 45.2 (41.2, 49.2)  25.4 (22.0, 29.2)  

 Black or African American 35.2 (28.4, 42.7)  24.5 (18.6, 31.6)  

 Hispanic or Latino/a 37.1 (30.9, 43.8)  22.2 (16.9, 28.5)  

Socioeconomic positionc   <.0001   <.0001

 Lower income 50.7 (45.3, 56.1)  36.1 (31.0, 41.6)  

 Middle income 36.7 (32.0, 41.6)  19.5 (15.8, 23.8)  

 Higher income 35.1 (30.1, 40.4)  13.5 (10.2, 17.6)  

Minority stressors M (SD) p-value M (SD) p-value

Everyday discriminationd   .18   .003

 No to smoking 2.01 (0.03)  1.99 (0.72)  

 Yes to smoking 2.07 (0.04)  2.17 (0.74)  

Victimizatione   < .0001   < .0001

 No to smoking 1.76 (0.72)  1.85 (0.79)  

 Yes to smoking 2.26 (0.92)  2.36 (0.87)  

Boldface indicates statistical significance (p < .05). p-values are for differences within each demographic category. p-values based on 
chi-square tests for demographic characteristics and categorical outcomes and on analysis of variance F-tests for continuous variables.

CI confidence interval.
aRespondents were asked “Have you smoked at least 100 cigarettes in your entire life?” (Yes/No). Respondents were asked to exclude any 
use of e-cigarettes, cigars, or other tobacco products.
bRespondents who endorsed smoking at least 100 cigarettes were asked “Do you now smoke cigarettes every day, some days, or not at 
all?” Responses were dichotomized: every day or some days = current smoker; not at all or never smoked = not current smoker.
cSocioeconomic position: based on annual household (HH) income, adjusted for household size, and scaled in relation to median 
U.S. household size (per Pew Research Center 2015). Lower income = <2/3 U.S. median HH income; middle income = 2/3 − double 
U.S. median HH income; upper income = >double U.S. median HH income.
dVictimization: mean score of six items about frequency of victimization experiences since age 18 (range: 1–4; higher scores = more vic-
timization experiences).
eDay-to-day discrimination: mean score of nine items about frequency of unfair treatment in a variety of settings in past year (range: 
1–4; higher scores = more experiences of discrimination).
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In adjusted multivariable logistic regression models 
predicting any lifetime cigarette smoking (Table  3), 
women in the older cohort had over six times higher 
odds and those in the middle cohort had over five times 
higher odds of lifetime smoking relative to women in the 
younger cohort. Men in the older cohort had five times 
higher odds and those in the middle cohort had nearly 
three times higher odds of lifetime smoking relative to 
men in the younger cohort. No differences were observed 
in lifetime smoking history across sexual orientation, 
although variation was observed by race/ethnicity for 
women and socioeconomic position for both men and 
women (see Table 3).

In multivariable models predicting any current cigar-
ette smoking, odds of current smoking were 2.4 times 
higher for women in the middle cohort relative to the 
younger cohort (Table  4; Model 1). Among men, pat-
terns were similar, with significant elevated odds for 
men in both the middle and older cohorts relative to the 
younger cohort. When minority stressors were included 
in models, the observed associations between age cohort 
and smoking status were modestly lower (Table 4; Model 

2). Among women, although day-to-day discrimination 
was associated with smoking status when added inde-
pendently (not shown), once the victimization scale was 
added to the model, the effect estimate for day-to-day 
discrimination became nonsignificant and only victim-
ization remained significant. Among men, when mi-
nority stressors were added to the model, there was a 
minor decrease in the magnitude of the association be-
tween age cohort and smoking status; the aORs for the 
minority stressors had CIs that crossed the null.

Discussion

Findings from this analysis of a national probability 
sample of sexual minority adults across three age cohorts 
offer further evidence of the persistence of longstanding 
sexual orientation disparities in cigarette use. Across the 
sample, nearly one in four (24.6%) reported current cig-
arette smoking compared to 15.5% of U.S. adults in the 
general population in the same year [6]. The prevalence 
was also higher in each age cohort compared to similar 

Table 3. Multivariable models predicting any lifetime history of smokinga in a sample of sexual minorities (N = 1,500)

Women Men

OR (95% CI) OR (95% CI)

Age cohort

 Younger (Ref) 1.00  1.00  

 Middle 5.56 (3.62, 8.54) 2.81 (1.63, 4.84)

 Older 6.21 (3.70, 10.42) 4.96 (2.94, 8.34)

Sexual orientation identity

 Gay/lesbian (Ref) 1.00  1.00  

 Bisexual 1.06 (0.68, 1.68) 1.20 (0.73, 1.97)

 Another sexual orientation 1.40 (0.72, 2.72) 1.61 (0.65, 3.94)

Binary gender

 Binary woman/man (Ref) 1.00  1.00  

 Nonbinary/genderqueer 0.56 (0.26, 1.20) 0.87 (0.34, 2.23)

Race/ethnicity

 White (Ref) 1.00  1.00  

 Black or African American 0.50 (0.30, 0.84) 0.86 (0.46 , 1.61)

 Hispanic or Latino/a 0.67 (0.40, 1.12) 1.21 (0.73, 1.99)

Income

 Upper income (Ref) 1.00  1.00  

 Middle income 1.68 (1.02, 2.79) 1.56 (0.99, 2.53)

 Low income 4.29 (2.51, 7.33) 2.67 (1.51, 4.75)

Urbanicity

 RUCA Score 1.06 (0.97, 1.17) 1.15 (1.02, 1.30)

Boldface indicates statistical significance (p < .05). Models estimated with weights to be nationally representative and 50 imputations to 
account for missing data on covariates.

CI confidence interval; OR odds ratio; RUCA rural–urban commuting area.
aLifetime smoking defined as report of ever having smoked at least 100 cigarettes (five packs).
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(albeit not identical) age groups of U.S. adults: the 2016 
National Health Interview Survey (NHIS) found that 
14.7% of U.S.  adults 18–24  years old, 20.6% of those 
25–44 years old, and 19.3% of U.S. adults 45–64 years 
old were current smokers [6] (compared to our sample 
in which 20.3%, 33.2%, and 29.4% of sexual minorities 
in our younger-, middle-, and older-age cohorts, respect-
ively, were current smokers). Our prevalence estimates 
are higher than NHIS prevalence estimates for sexual mi-
nority adults (20.5% [6]), possibly due to our restricted 
age range (NHIS lowest cigarette prevalence was among 
adults aged 65 years and older; the Generations Study 
only included those under 60 years).

Our study offers novel insights into differences in both 
lifetime and current cigarette smoking across three dis-
tinct age cohorts of sexual minority people (i.e., “age ef-
fects”). Although a cross-sectional study like this one is 

not able to disentangle cohort effects or period effects 
from age effects, it is important to note that, by design, 
the three age cohorts in this study represent sexual mi-
nority people who came of age in distinctly different 
social and political environments with regard to sexual 
minority rights and societal acceptance. The majority of 
sexual minority adults in the middle and older cohorts 
reported ever having smoked cigarettes, as would be an-
ticipated given that older cohorts have more life years in 
which to have tried smoking and were more likely to have 
initiated cigarette use during periods when smoking was 
normative in the USA [29]. However, even in the younger 
cohort (18–25 years in 2016), one in three reported a his-
tory of cigarette smoking. These prevalence estimates 
reflect well-documented [3, 11, 44] heightened risk of 
cigarette smoking in sexual minority compared to het-
erosexual populations. Notably, the gap between lifetime 

Table 4. Multivariable models predicting current cigarette smokinga in a sample of sexual minorities (N = 1,500)

Women Men

Model 1 Model 2 Model 1 Model 2

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age cohort

 Younger (Ref) 1.00  1.00  1.00  1.00  

 Middle 2.38 (1.45, 3.89) 1.64 (0.94, 2.84) 2.47 (1.34, 4.52) 2.23 (1.17, 4.28)

 Older 1.59 (0.90, 2.82) 1.27 (0.66, 2.44) 2.85 (1.66, 4.93) 2.63 (1.44, 4.81)

Sexual orientation 

 Gay/lesbian (Ref) 1.00  1.00  1.00  1.00  

 Bisexual 0.77 (0.46, 1.27) 0.60 (0.36, 1.02) 1.09 (0.60, 1.96) 1.03 (0.56, 1.93)

 Another sexual orientation 0.81 (0.40, 1.64) 0.73 (0.36, 1.50) 1.47 (0.56, 3.83) 1.41 (0.54, 3.74)

Binary gender

 Binary woman/man (Ref) 1.00  1.00  1.00  1.00  

 Nonbinary/genderqueer 0.62 (0.25, 1.56) 0.47 (0.17, 1.23) 1.04 (0.35, 3.11) 1.02 (0.33, 3.13)

Race/ethnicity

 White (Ref) 1.00  1.00  1.00  1.00  

 Black or African American 0.63 (0.36, 1.09) 0.64 (0.36, 1.16) 1.16 (0.60, 2.25) 1.12 (0.55, 2.30)

 Hispanic or Latino/a 0.68 (0.37, 1.24) 0.74 (0.38, 1.43) 1.17 (0.64, 2.13) 1.19 (0.64, 2.21)

Income

 Upper income (Ref) 1.00  1.00  1.00  1.00  

 Middle income 1.78 (0.90, 3.52) 1.55 (0.80, 3.00) 2.25 (1.33, 3.81) 2.07 (1.20, 3.56)

 Low income 4.97 (2.52, 9.77) 3.81 (1.96, 7.43) 4.72 (2.56, 8.69) 3.96 (2.10, 7.46)

Urbanicity (RUCA score) 1.08 (0.98, 1.20) 1.10 (0.99, 1.22) 1.16 (1.02, 1.32) 1.16 (1.02, 1.30)

Day-to-day discrimination   1.08 (0.73, 1.62)   1.06 (0.68, 1.65)

Victimization     
 

2.15 (1.59, 2.91)     
 

1.31 (0.95, 1.80)

Boldface indicates statistical significance (p < .05). Models estimated with weights to be nationally representative and 50 imputations to 
account for missing data on covariates. Model 1 includes key demographic covariates. Model 2 includes the addition of distal minority 
stressors (day-to-day discrimination in the past year; victimization since age 18).

CI confidence interval; OR odds ratio; RUCA rural–urban commuting area.
aCurrent smoking coded as: 0 = not at all or never smoked; 1 = smoke some days or every day.
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and current cigarette use could indicate that cigarette 
smoking cessation has been successful for a substantial 
proportion of sexual minorities who were smokers. The 
gap between lifetime and current smoking was greatest in 
the older cohort but, even in the younger cohort, about 
10% reported a lifetime history but no current smoking.

We also observed that age cohort differences in life-
time cigarette use were greater magnitude among sexual 
minority women, relative to sexual minority men, with 
older women having higher odds of smoking relative to 
younger women than the gap among men. This suggests 
a need to think not only about smoking cessation inter-
ventions targeted at sexual minority populations broadly 
[45] but also about targeting by gender. Given that cigar-
ette use is a key risk factor for multiple cancers, practical 
implications of these gender differences underscore the 
need to ensure that cancer screening initiatives are effect-
ively targeted to sexual minority women in general, and 
older sexual minority women in particular. Extensive 
research has demonstrated a range of stigma-related 
barriers to health care, including cancer screenings, for 
sexual minority women [46, 47]. Reducing stigma-related 
barriers to routine screening and health care could in-
crease both cancer screening and access to health care 
provider-delivered smoking cessation interventions.

Notably, in this probability sample of sexual mi-
norities, there were no differences in cigarette smoking 
among sexual minority identity subgroups in contrast 
to some previous research and national surveillance sur-
veys that have found an elevated prevalence of current 
cigarette use among bisexual compared to lesbian/gay 
populations [13, 14], and particularly among adolescent 
girls and young women [9, 10, 17, 48]. Although several 
prior studies show sexual orientation disparities for bi-
sexual relative to lesbian/gay adults, differences between 
these two groups are typically not statistically tested. 
These findings underscore the importance of continuing 
to explore heterogeneity within sexual minority popula-
tions to better understand variation in risk factors and 
underlying drivers of cigarette use in these vulnerable 
populations. For example, although not a focus of this 
analysis, we did observe notable differences by house-
hold income, with lower-income sexual minority people 
at the greatest risk of cigarette use. This finding aligns 
with a robust body of research on cigarette use and 
socioeconomic position [49] and extends this research to 
demonstrate the same patterns among sexual minorities. 
Future research should explore opportunities for tailored 
smoking cessation interventions for lower-income sexual 
minority populations.

Previous research on the role of distal minority 
stressors in cigarette smoking has indicated that discrim-
ination and victimization are associated with cigarette 
smoking, particularly in adolescents; research in adult 
samples has been less conclusive [4, 50]. One recent study 

with a nationally representative sample of adults ob-
served associations between self-reported discrimination 
due to sexual orientation and past-year cigarette smoking 
[31]. Our findings support these findings and extend 
them by documenting the association between current 
smoking and overall self-reported discrimination, not 
just that which participants believe was linked to their 
sexual orientation. As has been discussed extensively by 
scholars of discrimination [39, 51], both approaches (i.e., 
discrimination with and without attribution to specific 
targets) are necessary for improving our understanding 
of the health consequences of discrimination. Our find-
ings in concert with previous research affirm the im-
portance of including distal minority stressors, such as 
discrimination and victimization, whether attributed 
to sexual orientation or not, in research on cigarette 
smoking disparities.

Additionally, in our analysis of the role that minority 
stressors may play in observed cohort differences in cig-
arette use within this sexual minority sample, we found 
that both day-to-day discrimination and victimization 
experiences were associated with current cigarette use at 
the bivariate level. In multivariable models, victimization 
partially contributed to the associations between age co-
hort and current cigarette smoking, particularly among 
women. This suggests that minority stressors may be 
one set of factors involved in the persistence of higher 
smoking prevalence among older sexual minorities, cre-
ating barriers to smoking cessation or exacerbating the 
need for cigarette use as a coping mechanism for recent 
or past experiences of discrimination.

Limitations

Findings must be interpreted in light of several limita-
tions. Data are cross-sectional and based on self-report; 
we hypothesized that minority stressors may mediate the 
association between age cohort and cigarette smoking but, 
as with all survey research, we cannot establish temporal 
ordering and reverse causation remains a possibility (e.g., 
smokers may spend time in more public environments 
than nonsmokers and, thus, be more likely to be exposed 
to discrimination or be victimized). Furthermore, we did 
not have data on lifetime exposure to discrimination and 
victimization; thus, we were not able to include the role 
of minority stressors in the models looking at age cohort 
differences in lifetime cigarette smoking. Another key 
limitation is that our survey did not include questions on 
e-cigarette use/vaping; thus, we cannot know how much 
of the difference between the younger and older cohorts 
could be made up for by higher rates of e-cigarette use in 
the younger cohort. This form of tobacco use has been 
rising dramatically in recent years, especially among ado-
lescents and young adults [52, 53]. Emerging evidence 
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suggests that e-cigarette prevalence may be dispropor-
tionately high among sexual minority adults relative to 
heterosexuals [53, 54], although findings are inconsistent 
[55] and more research on this topic is needed. These 
analyses also were not able to address and, thus, leave 
open some important questions for future research to 
address—particularly the entangled role of both minority 
stress experiences and the continued insidiousness of tar-
geted tobacco industry marketing to sexual and gender 
minority youth and adults [56].

Conclusion

This study offers an important picture of cigarette 
smoking in a U.S. national probability sample of sexual 
minorities in three age cohorts. Our findings urge public 
health practitioners and health care providers to consider 
how the distinctive experiences of sexual minorities of 
different age cohorts may influence health-related behav-
iors, with important implications for smoking prevention 
and cessation interventions. There have been notable 
steps forward in recent years to produce smoking preven-
tion campaigns tailored to sexual and gender minority 
youth (e.g., the U.S. Food and Drug Administration’s 
This Free Life campaign [57]). However, given the ele-
vated prevalence of cigarette use in the younger co-
hort in this study, compared to the general population 
prevalence for U.S.  young adults, and given the rise in 
e-cigarette use and vaping in the USA, both tailored and 
universal prevention measures (e.g., regulations) will 
continue to be essential.

Smoking cessation interventions should consider the 
role of minority stress and the unique needs of sexual mi-
norities across the life course. In particular, smoking ces-
sation interventionists should consider ways to address 
unique generational experiences for sexual minority 
populations, including both current exposure to mi-
nority stressors and histories of exposure to anti-LGBT 
bias. Recognizing both shared experiences of minority 
stressors among sexual minorities, as well as variation 
in experiences and health-related behaviors linked to an 
array of intersecting identities and histories, will be es-
sential in advancing health equity.

Acknowledgments:

Funding: A.R.G. acknowledges support by the National Institute 
on Drug Abuse (1F32DA042506). J.N.F.  acknowledges support 
by the University of Maryland Prevention Research Center co-
operative agreement U48DP006382 from the Centers for Disease 
Control and Prevention and by the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development 
grant P2CHD041041 (Maryland Population Research Center). 
S.T.R. acknowledges support from grant P2CHD042849 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 and from the Priscilla Pond Flawn 
Endowment at the University of Texas at Austin. Generations 
Study is funded by a grant from the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development 
(NICHD grant 1R01HD078526) and through supplemental grants 
from the National Institutes of Health, Office of Behavioral and 
Social Sciences Research, and the Office of Research on Women’s 
Health. The Generations investigators are Ilan H.  Meyer, PhD 
(PI), D.M.F., PhD, Phillip L. Hammack, PhD, M.L., PhD, S.T.R., 
PhD, and Bianca D. M. Wilson, PhD (co-investigators, listed al-
phabetically). The content is solely the responsibility of the au-
thors and does not necessarily represent the official views of the 
National Institutes of Health or Centers for Disease Control 
and Prevention. Thank you to Rose Eiduson, Harvard SOGIE 
Collaborative, and all Generations Study participants.

Compliance with Ethical Standards

Authors’ Statement of Conflict of Interest and Adherence to Ethical 
Standards The authors declare that they have no conflicts of 
interest.

Authors’ Contributions A.R.G. conceptualized and designed the 
study, oversaw the analysis, and led the writing of the manuscript. 
J.N.F. assisted in study design, carried out quantitative analyses, 
drafted sections of the manuscript, and critically reviewed the 
manuscript. W.J.K. assisted in study design, carried out quantita-
tive analyses, and critically reviewed the manuscript. M.L., D.M.F, 
and S.T.R. assisted in study design and data interpretation and 
critically reviewed the manuscript.

Ethical Approval The study had IRB approval.

Informed Consent Informed consent was obtained from all partici-
pants in the Generations Study.

References

1. U.S. Department of Health and Human Services. The Health 
Consequences of Smoking—50 Years of Progress: A Report of 
the Surgeon General. Atlanta, GA: Department of Health and 
Human Services, Centers for Disease Control and Prevention, 
National Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2014. Available at 
https://www.surgeongeneral.gov/library/reports/50-years-of-
progress/index.html. Accessibility verified March 6, 2019.

2. Simmons VN, Pineiro B, Hooper MW, Gray JE, Brandon TH. 
Tobacco-related health disparities across the cancer care con-
tinuum. Cancer Control. 2016;23:434–441.

3. Lee JG, Griffin GK, Melvin CL. Tobacco use among sexual 
minorities in the USA, 1987 to May 2007: A systematic review. 
Tob Control. 2009;18:275–282.

4. Blosnich J, Lee JG, Horn K. A systematic review of the aeti-
ology of tobacco disparities for sexual minorities. Tob Control. 
2013;22:66–73.

5. Johnson  SE, Holder-Hayes  E, Tessman  GK, King  BA, 
Alexander T, Zhao X. Tobacco product use among sexual mi-
nority adults: Findings from the 2012-2013 national adult to-
bacco survey. Am J Prev Med. 2016;50:e91–e100.

6. Jamal  A, Phillips  E, Gentzke  AS, et  al. Current cigarette 
smoking among adults—United States, 2016. MMWR Morb 
Mortal Wkly Rep. 2018;67:53–59.

540 ann. behav. med. (2021) 55:530–542

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/55/6/530/5911195 by U
niversity of G

roningen user on 18 August 2021

https://www.surgeongeneral.gov/library/reports/50-years-of-progress/index.html
https://www.surgeongeneral.gov/library/reports/50-years-of-progress/index.html


7. McCarthy  J. Two in Three Americans Support Same-Sex 
Marriage. Washington, DC: Gallup, Inc.; 2018. Available at 
https://news.gallup.com/poll/234866/two-three-americans-
support-sex-marriage.aspx. Accessibility verified July 19, 2019.

8. Cochran SD, Mays VM. Advancing the LGBT health research 
agenda: Differential health trends within the lesbian, gay, and 
bisexual populations. Am J Public Health. 2017;107:497–498.

9. Dai H. Tobacco product use among lesbian, gay, and bisexual 
adolescents. Pediatrics. 2017;139(4):e20163276.

10. Li J, Haardörfer R, Vu M, Windle M, Berg CJ. Sex and sexual 
orientation in relation to tobacco use among young adult col-
lege students in the US: A cross-sectional study. BMC Public 
Health. 2018;18:1244.

11. Corliss HL, Wadler BM, Jun HJ, et al. Sexual-orientation dis-
parities in cigarette smoking in a longitudinal cohort study of 
adolescents. Nicotine Tob Res. 2013;15:213–222.

12. Vu M, Li J, Haardörfer R, Windle M, Berg CJ. Mental health 
and substance use among women and men at the intersec-
tions of identities and experiences of discrimination: Insights 
from the intersectionality framework. BMC Public Health. 
2019;19:108.

13. Matthews  AK, Steffen  A, Hughes  T, Aranda  F, Martin  K. 
Demographic, healthcare, and contextual factors associated 
with smoking status among sexual minority women. LGBT 
Health. 2017;4:17–23.

14. Fallin  A, Goodin  A, Lee  YO, Bennett  K. Smoking charac-
teristics among lesbian, gay, and bisexual adults. Prev Med. 
2015;74:123–130.

15. Schuler MS, Collins RL. Sexual minority substance use dispar-
ities: Bisexual women at elevated risk relative to other sexual 
minority groups. Drug Alcohol Depend. 2020;206:107755.

16. Lunn  MR, Cui  W, Zack  MM, Thompson  WW, Blank  MB, 
Yehia BR. Sociodemographic characteristics and health out-
comes among lesbian, gay, and bisexual U.S.  adults using 
healthy people 2020 leading health indicators. LGBT Health. 
2017;4:283–294.

17. Delahanty J, Ganz O, Hoffman L, Guillory J, Crankshaw E, 
Farrelly  M. Tobacco use among lesbian, gay, bisexual and 
transgender young adults varies by sexual and gender identity. 
Drug Alcohol Depend. 2019;201:161–170.

18. Meyer IH. Prejudice as stress: Conceptual and measurement 
problems. Am J Public Health. 2003;93:262–265.

19. Hatzenbuehler  ML. How does sexual minority stigma “get 
under the skin”? A  psychological mediation framework. 
Psychol Bull. 2009;135:707–730.

20. Gruskin EP, Byrne KM, Altschuler A, Dibble SL. Smoking it 
all away: Influences of stress, negative emotions, and stigma on 
lesbian tobacco use. J LGBT Health Res. 2008;4:167–179.

21. D’Avanzo PA, Halkitis PN, Yu K, Kapadia F. Demographic, 
mental health, behavioral, and psychosocial factors associ-
ated with cigarette smoking status among young men who 
have sex with men: The P18 cohort study. LGBT Health. 
2016;3:379–386.

22. Blosnich  JR, Horn  K. Associations of discrimination and 
violence with smoking among emerging adults: Differences 
by gender and sexual orientation. Nicotine Tob Res. 
2011;13:1284–1295.

23. Goebel  K. Lesbian and gays face tobacco targeting. Tob 
Control. 1994;3(1):65.

24. Smith EA, Thomson K, Offen N, Malone RE. “If  you know 
you exist, it’s just marketing poison”: Meanings of tobacco in-
dustry targeting in the lesbian, gay, bisexual, and transgender 
community. Am J Public Health. 2008;98:996–1003.

25. Emory  K, Buchting  FO, Trinidad  DR, Vera  L, Emery  SL. 
Lesbian, gay, bisexual, and transgender (LGBT) view it dif-
ferently than non-LGBT: Exposure to tobacco-related 
couponing, e-cigarette advertisements, and anti-tobacco 

messages on social and traditional media. Nicotine Tob Res. 
2019;21:513–522.

26. Remafedi G. Lesbian, gay, bisexual, and transgender youths: 
Who smokes, and why? Nicotine Tob Res. 2007;9(suppl 
1):S65–S71.

27. Amroussia  N, Pearson  JL, Gustafsson  PE. What drives us 
apart? Decomposing intersectional inequalities in cigar-
ette smoking by education and sexual orientation among 
U.S. adults. Int J Equity Health. 2019;18:109.

28. Husten CG, Deyton LR. Understanding the Tobacco Control 
Act: Efforts by the US Food and drug administration to make 
tobacco-related morbidity and mortality part of the USA’s 
past, not its future. Lancet. 2013;381:1570–1580.

29. Cummings KM, Proctor RN. The changing public image of 
smoking in the United States: 1964–2014. Cancer Epidemiol 
Biomarkers Prev. 2014;23(1):32–36.

30. Rice CE, Vasilenko SA, Fish JN, Lanza ST. Sexual minority 
health disparities: An examination of age-related trends across 
adulthood in a national cross-sectional sample. Ann Epidemiol. 
2019;31:20–25.

31. McCabe SE, Hughes TL, Matthews AK, et al. Sexual orienta-
tion discrimination and tobacco use disparities in the United 
States. Nicotine Tob Res. 2019;21:523–531.

32. Schwartz S, Meyer IH. Mental health disparities research: The 
impact of within and between group analyses on tests of social 
stress hypotheses. Soc Sci Med. 2010;70:1111–1118.

33. Meyer  IH, Marken S, Russell ST, Frost DM, Wilson BDM. 
An innovative approach to the design of a national prob-
ability sample of sexual minority adults. LGBT Health. 
2020;7:101–108.

34. Frost  DM, Hammack  PL, Wilson  BDM, Russell  ST, 
Lightfoot  M, Meyer  IH. The qualitative interview in psych-
ology and the study of social change: Sexual identity develop-
ment, minority stress, and health in the generations study. Qual 
Psychol. 2019. doi:10.1037/qup0000148.

35. Fleary  SA, Nigg  CR. Trends in health behavior patterns 
among U.S. adults, 2003–2015. Ann Behav Med. 2019;53:1–15.

36. Williams DR, Yu Y, Jackson JS, Anderson NB. Racial differ-
ences in physical and mental health: Socio-economic status, 
stress and discrimination. J Health Psychol. 1997;2:335–351.

37. Herek GM. Hate crimes and stigma-related experiences among 
sexual minority adults in the United States: Prevalence esti-
mates from a national probability sample. J Interpers Violence. 
2009;24:54–74.

38. Williams DR, Mohammed SA. Discrimination and racial dis-
parities in health: Evidence and needed research. J Behav Med. 
2009;32:20–47.

39. Shariff-Marco  S, Breen  N, Landrine  H, et  al. Measuring 
everyday racial/ethnic discrimination in health surveys: How 
best to ask the questions, in one or two stages, across multiple 
racial/ethnic groups? Du Bois Rev. 2011;8:159–177.

40. Sexual Minority Assessment Research Team. Best Practices 
for Asking Questions About Sexual Orientation on Surveys. 
Los Angeles, CA: The Williams Institute; 2009. Available at 
https://williamsinstitute.law.ucla.edu/wp-content/uploads/
Best-Practices-SO-Surveys-Nov-2009.pdf. Accessibility veri-
fied September 13, 2020.

41. Guzman GG. Household Income: 2016 (American Community 
Survey Briefs). Washington, DC: U.S. Census Bureau; 2017. 
Available at https://www.census.gov/content/dam/Census/li-
brary/publications/2017/acs/acsbr16-02.pdf. Accessibility veri-
fied June 1, 2019.

42. Kochhar R, Fry R, Rohal M. America’s shrinking middle class: 
A close look at changes within metropolitan areas [Internet]. 
2016. Available at https://www.pewresearch.org/wp-content/
uploads/sites/3/2016/05/Middle-Class-Metro-Areas-FINAL.
pdf. Accessibility verified March 15, 2019.

ann. behav. med. (2021) 55:530–542 541

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/55/6/530/5911195 by U
niversity of G

roningen user on 18 August 2021

https://news.gallup.com/poll/234866/two-three-americans-support-sex-marriage.aspx
https://news.gallup.com/poll/234866/two-three-americans-support-sex-marriage.aspx
https://doi.org/10.1037/qup0000148
https://williamsinstitute.law.ucla.edu/wp-content/uploads/Best-Practices-SO-Surveys-Nov-2009.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/Best-Practices-SO-Surveys-Nov-2009.pdf
https://www.census.gov/content/dam/Census/library/publications/2017/acs/acsbr16-02.pdf
https://www.census.gov/content/dam/Census/library/publications/2017/acs/acsbr16-02.pdf
https://www.pewresearch.org/wp-content/uploads/sites/3/2016/05/Middle-Class-Metro-Areas-FINAL.pdf
https://www.pewresearch.org/wp-content/uploads/sites/3/2016/05/Middle-Class-Metro-Areas-FINAL.pdf
https://www.pewresearch.org/wp-content/uploads/sites/3/2016/05/Middle-Class-Metro-Areas-FINAL.pdf


43. U.S. Department of Agriculture Economic Research Service. 
Rural–urban commuting area codes [Internet]. 2019. Available 
at https://www.ers.usda.gov/data-products/rural-urban-
commuting-area-codes.aspx. Accessibility verified July 19, 
2019.

44. McCabe SE, Hughes TL, Bostwick WB, West BT, Boyd CJ. 
Sexual orientation, substance use behaviors and sub-
stance dependence in the United States. Addiction. 
2009;104:1333–1345.

45. Lee JG, Matthews AK, McCullen CA, Melvin CL. Promotion 
of tobacco use cessation for lesbian, gay, bisexual, and 
transgender people: A  systematic review. Am J Prev Med. 
2014;47:823–831.

46. Tracy JK, Schluterman NH, Greenberg DR. Understanding 
cervical cancer screening among lesbians: A national survey. 
BMC Public Health. 2013;13:442.

47. Matthews AK, Li C-C, Ross N, Ram J, Ramsey R, Aranda F. 
Breast and cervical cancer screening behaviors of African 
American sexual minority women. J Gen Pract. 2013;1:1–8.

48. Talley  AE, Turner  B, Foster  AM, Phillips  G, II. Sexual mi-
nority youth at risk of early and persistent alcohol, tobacco, 
and marijuana use. Arch Sex Behav. 2019;48:1073–1086.

49. Hiscock  R, Bauld  L, Amos  A, Fidler  JA, Munafò  M. 
Socioeconomic status and smoking: A review. Ann N Y Acad 
Sci. 2012;1248:107–123.

50. Gamarel KE, Watson RJ, Mouzoon R, Wheldon CW, Fish JN, 
Fleischer NL. Family rejection and cigarette smoking among 

sexual and gender minority Adolescents in the USA. Int J 
Behav Med. 2020;27:179–187.

51. Harnois CE, Bastos JL, Campbell ME, Keith VM. Measuring 
perceived mistreatment across diverse social groups: An evalu-
ation of the everyday discrimination scale. Soc Sci Med. 
2019;232:298–306.

52. McMillen  RC, Gottlieb  MA, Shaefer  RM, Winickoff  JP, 
Klein JD. Trends in electronic cigarette use among U.S. adults: 
Use is increasing in both smokers and nonsmokers. Nicotine 
Tob Res. 2015;17:1195–1202.

53. Mirbolouk M, Charkhchi P, Kianoush S, et al. Prevalence and 
distribution of e-cigarette use among U.S. adults: Behavioral 
risk factor surveillance system, 2016. Ann Intern Med. 
2018;169:429–438.

54. Coulter  RWS, Bersamin  M, Russell  ST, Mair  C. The effects 
of gender- and sexuality-based harassment on lesbian, gay, 
bisexual, and transgender substance use disparities. J Adolesc 
Health. 2018;62:688–700.

55. Azagba S, Latham K, Shan L. Cigarette smoking, e-cigarette 
use, and sexual identity among high school students in the 
USA. Eur J Pediatr. 2019;178:1343–1351.

56. Spivey  JD. Tobacco policies and alcohol sponsorship at les-
bian, gay, bisexual, and transgender pride festivals: Time for 
intervention. Am J Public Health. 2018;108(2):187–188.

57. U.S. Food and Drug Administration. This free life [Internet]. 
Available at https://thisfreelife.betobaccofree.hhs.gov/. Accessibility 
verified July 19, 2019.

542 ann. behav. med. (2021) 55:530–542

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/55/6/530/5911195 by U
niversity of G

roningen user on 18 August 2021

https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://www.ers.usda.gov/data-products/rural-urban-commuting-area-codes.aspx
https://thisfreelife.betobaccofree.hhs.gov/

