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Abstract

Sexual identity is associated with tobacco use in adults. We examined tobacco use and 

susceptibility to use by sexual identity in adolescents. Data were collected in February 2019 via 

Qualtrics research participant panels. Data analyses were performed in June 2019 and updated in 

October 2020. Respondents aged 13-17 reported sexual identity (heterosexual vs. sexual minority 

[lesbian, gay, bisexual, or other]), past-month and lifetime tobacco product use, susceptibility to e-

cigarette use, friend(s)’ e-cigarette use, tobacco marketing exposure, and demographic 

characteristics. The sample (n=983) was 72.9% female, 46.5% non-Hispanic white, and 26.1% 

sexual minority with mean age of 15.0 years (SD=1.4). Sexual minority adolescents were more 

likely to have friend(s) who vape (53.0% versus 42.0%; p=0.003). In adjusted models, sexual 

minority adolescents had greater odds of ever smoking tobacco (odds ratio [OR]=2.06; 95% 

confidence interval [CI]: 1.42-2.98) or using e-cigarettes (OR=1.55; 95% CI: 1.08-2.25) relative to 

heterosexual adolescents. Past-month tobacco smoking and e-cigarette use did not differ by sexual 

identity. Among participants who had never used tobacco products, sexual minority adolescents 

reported greater susceptibility to e-cigarette use (OR=1.62; 95% CI: 1.04-2.52) compared to 

heterosexual adolescents. Exposure to cigarette and e-cigarette marketing, e-cigarette use by 

friends, and respondent sex were significant covariates in all models. The current findings indicate 

greater susceptibility to use e-cigarettes and greater tobacco product initiation, but not 

continuation, among sexual minority adolescents. Sexual minority-tailored interventions may be 

warranted to prevent tobacco product initiation. Worth exploring are the associations between 

sexual identity, tobacco marketing exposure, and friend(s)’ e-cigarette use.
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Introduction

Tobacco use causes preventable morbidity, mortality, and health care expenditures [1–2]. 

Although public health efforts have successfully reduced the prevalence of tobacco use in 

the general population, some groups have not benefitted equally and continue to experience 

a greater burden of tobacco use [3]. In particular, previous research has found higher tobacco 

prevalence by sexual minority (i.e., individuals whose sexual identity may include but is not 

limited to lesbian, gay, bisexual, or pansexual) than heterosexual adults [4–5]. Lesbian and 

bisexual adult women are more likely to smoke cigarettes than heterosexual women [6–7], 

and gay adult men are more likely to smoke cigarettes than heterosexual men [7]. E-cigarette 

use also is more prevalent among sexual minority men and women compared to heterosexual 

adults [4, 8–9].

The higher prevalence of tobacco product use in sexual minority adults may be driven by 

tobacco industry targeted marketing strategies [10–11] and/or normative influence in sexual 

minority social networks [12–13]. In the United States (US), tobacco companies spend about 

$1 million an hour on cigarette marketing [14]. Spending on e-cigarette marketing and 

promotion has grown rapidly over the last decade [15], with paralleled rise in public 

awareness and use of e-cigarette products [16–17]. Compared to combustible cigarettes, e-

cigarettes are often perceived as safer [18] and more socially acceptable [19]. Minority stress 

due to harassment and discrimination [20–22] and greater prevalence of depression among 

sexual minority adults [23] also are hypothesized as contributing factors for tobacco product 

use. Barriers to successful treatment for cessation may contribute to higher prevalence, 

including differential access to health care [24], limited availability of providers trained in 

delivering sensitive care for sexual minorities [25], and provider discrimination on the basis 

of sexual identity [26].

Less is known about tobacco product use among sexual minority adolescents. While 

cigarette smoking among adolescents has been on the decline, the rise in e-cigarette use 

among adolescents has been termed an epidemic [27]. Adolescent e-cigarette use is 

associated with progression to combustible cigarette use [22], and early tobacco use is 

associated with sustained use in adulthood [28–29]. The limited studies of sexual minority 

adolescents that are available have provided some evidence to suggest greater cigarette use 

by bisexual adolescents, though these studies did not account for media exposure or peer use 

[22,30]. US surveillance data also indicate greater e-cigarette, cigarette, cigar, any tobacco, 

and dual or poly tobacco use among adolescents identifying as lesbian, gay, or bisexual 

compared to heterosexual [31].

Previous studies have shown greater tobacco advertising exposure [10] and more favorable 

perceptions of such advertising [13] by sexual minority adults. Among adolescents, both 

exposure to tobacco marketing [32] and peer e-cigarette use [33] are associated with 

increased tobacco product use. To our knowledge, however, tobacco product use and 
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susceptibility to initiating e-cigarette use have yet to be examined in sexual minority 

adolescents while also considering advertising exposure and peer use. The current study 

aimed to examine ever and current tobacco product use in sexual minority and heterosexual 

adolescents, e-cigarette use by close friends, and exposure to tobacco product marketing. 

Further, among never tobacco product users, we investigated differences by sexual identity 

in susceptibility to initiating e-cigarette use.

Methods

Sample.

This study is a secondary analysis by sexual identity of data collected in February 2019 via 

Qualtrics research panels [34]. Participants were 1003 US adolescents reporting on their 

tobacco product use, friend(s)’ e-cigarette use, exposure to tobacco marketing, and 

susceptibility to e-cigarette use. The survey was administered online and was anonymous. 

Adolescents were invited to participate if they were between 13 – 17 years of age, English-

speaking, and living in the US. Parental consent and adolescent assent were obtained by 

survey panel providers, and assent was obtained again at the start of the current study. The 

Stanford University School of Medicine Institutional Review Board approved the study 

procedures.

Measures.

Measures of tobacco product use and susceptibility, marketing exposure, harm perceptions, 

and peer use were informed by the Population Assessment of Tobacco and Health (PATH) 

Study [35], with expanded response options to capture adolescent tobacco marketing 

exposure across various media.

Demographic Characteristics.—Sexual identity was ascertained by asking respondents, 

“Do you consider yourself to be:” (heterosexual or straight, gay, lesbian, bisexual, or a 

sexual identity not listed). Adolescents who indicated that their sexual identity was not listed 

were asked to specify. Respondents were classified as sexual minority (i.e., lesbian, gay, 

bisexual, or other) or heterosexual. Sex, age, and race/ethnicity were self-reported.

Tobacco marketing exposure.—Participants were asked, “In the past 30 days, how 

many times did you see vaping/e-cigarette products in the following places,” reported 

separately for combustible cigarettes and e-cigarettes: movies, YouTube, stores, emails or 

text messages, online ads, social media user posts, print media (newspaper, magazines), TV 

or radio, and billboards (e-cigarette only). Anti-tobacco ads were excluded. Response 

options were 0, 1, 2-3, or 4+ times. Responses were summed to create two distinct summary 

scores for cigarette marketing exposure and e-cigarette marketing exposure, respectively. 

Possible scores ranged from 0 – 27 for cigarettes and 0 – 30 for e-cigarettes.

Friend(s)’ E-cigarette Use.—Respondents were asked, of their five closest friends, how 

many had vaped in the past month (classified as 1+ vs. 0).
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Tobacco Product Use.—Ever and past-month tobacco product use was assessed for 

combustible cigarettes, cigars, and e-cigarettes. Ever use of cigarettes was assessed by 

asking, “Have you ever smoked a cigarette, even just a puff?” Cigar use was assessed as ever 

using “a cigar, cigarillo, or little cigar like Swisher Sweets or Black and Mild.” Cigars are 

often flavored and sold individually and cheaply, making them attractive to adolescents, and 

adolescents may not distinguish between cigar and cigarette use [36]. In addition, cigar use 

exceeds cigarette use among Black and Hispanic/Latinx adolescents [31]. Hence, cigar and 

cigarette use were combined in analyses to indicate tobacco smoking, ever and past-month. 

The section assessing e-cigarette use started with a preamble that defined the product 

category (i.e., electronic nicotine or vaping products, typically using a nicotine liquid, 

although the amount of nicotine can vary), named and included a photo of different e-

cigarette product types (e.g., e-cigarettes, vape pens, mods) and listed some common brands 

(e.g., JUUL, Suorin, Vuse). Adolescents were then asked, “Have you heard of vaping 

products?” Those who said yes were asked, “Have you ever tried vaping products?” Ever e-

cigarette users were asked about product type(s) (i.e., e-cigarette or vape pen, pod mod, tank 

type). For cigarettes, cigars, and e-cigarettes, following reported ever use, participants were 

asked about use in the past 30 days.

Susceptibility to Use E-cigarettes.—Susceptibility to initiating e-cigarette use was 

examined only among participants who had heard of e-cigarettes and reported never having 

used e-cigarettes or smoked a tobacco product. Susceptibility to initiating e-cigarette use 

was assessed by asking: “How likely is it that you will use a vaping product in the next 

year?,” “Do you think you will try a vaping product soon?,” and “If one of your friends were 

to offer you a vaping product, would you use it?” Response options ranged from “definitely 

not” to “definitely yes.” Respondents selecting “definitely not” for all three items were 

classified as not susceptible.

Statistical Analysis.

Chi-square tests and t-tests were used to evaluate associations between sexual identity and 

participant characteristics, ever and past-month tobacco smoking and e-cigarette use, and e-

cigarette use susceptibility. The number of days products were used in the past month were 

summarized using medians and interquartile ranges and examined in association with sexual 

identity using the Wilcoxon Rank Sum test. Multivariable logistic regression was used to 

compare the odds of ever and past-month tobacco smoking and e-cigarette use and e-

cigarette use susceptibility between sexual minority adolescents and heterosexual 

counterparts. Models were adjusted for age, sex, race/ethnicity, friend(s)’ e-cigarette use, 

and tobacco marketing exposure. In adjusted analyses, race/ethnicity was dichotomized as 

non-Hispanic white versus all other racial/ethnic groups, given limited sample sizes. All p-

values were calculated using 2-sided tests, and statistical significance was evaluated at the 

p<0.05 level. Statistical analyses were performed in June 2019 and updated in October 2020.
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Results

Sample Description.

The resulting sample was 983 adolescents who were 72.9% female, 46.5% non-Hispanic 

white, 19.4% Hispanic/Latinx, and 17.5% Black (Table 1). The mean age was 15.0 years 

(standard deviation [SD] = 1.4), and 257 respondents (26.1%) identified as sexual 

minorities. On average, sexual minority adolescents were older (mean=15.3 years, SD=1.4) 

than heterosexual adolescents (mean=14.9 years, SD=1.4; p=0.001). Sexual minority 

adolescents also were more likely to be female relative to heterosexual adolescents (81.7% 

vs. 72.9%; p<0.0001) and less likely to be non-Hispanic white (38.9% vs. 48.2%; p=0.012).

E-cigarette Use by Friends and Tobacco Product Marketing Exposures.

Sexual minority adolescents were more likely to have friend(s) who vaped in the past month 

compared to heterosexual adolescents (53.0% vs. 42.0%; p=0.003). Mean scores for 

exposure to cigarette marketing (p=0.14) and e-cigarette marketing (p=0.07) were similar for 

sexual minority and heterosexual adolescents.

Ever Tobacco Smoking.

The prevalence of ever smoking tobacco products (cigarettes or cigars) was 20.7% for the 

sample overall and higher for sexual minority than heterosexual adolescents (30.0% vs. 

17.6%; p<0.0001; Table 1). In the fully adjusted model (Table 2), the odds of ever smoking 

tobacco were two-fold greater for sexual minority than heterosexual adolescents (Odds Ratio 

[OR]=2.06; 95% Confidence Interval [CI]: 1.42 – 2.98). Older age (OR=1.18; 95% CI: 1.04 

– 1.34), having friend(s) who vaped in the past month (OR=3.05; 95% CI: 2.13 – 4.39), and 

greater exposure to cigarette marketing (OR=1.04; 95% CI: 1.01 – 1.06) also were 

associated with ever smoking tobacco products.

Ever Using E-Cigarettes.

The prevalence of ever using e-cigarettes was 30.0% for the sample overall and significantly 

higher for sexual minority than heterosexual adolescents (40.0% vs. 27.0%; p=0.0004). 

Among ever e-cigarette users, sexual minority adolescents were less likely to use pod mod 

products (55.2% vs. 72.1%; p=0.005) compared to heterosexual adolescents. In the 

multivariable model, the odds of ever e-cigarette use were significantly greater in sexual 

minority adolescents compared to heterosexual adolescents (OR=1.55; 95% CI: 1.08 – 2.25). 

The odds of ever e-cigarette use also were greater among adolescents with friend(s) who 

vaped in the past month versus did not vape (OR=7.22; 95% CI: 5.06 – 10.3), older 

adolescents (OR=1.28; 95% CI: 1.13 – 1.45), and adolescents with greater e-cigarette 

marking exposure (OR=1.03; 95% CI: 1.01 – 1.06)

Past-Month Use.

No statistical differences by sexual identity were observed for the odds of past-month 

tobacco smoking (OR=1.31; 95% CI: 0.71 – 2.41) or e-cigarette use (OR=0.98; 95% CI:0. 

63 – 1.53; Table 3). Friend(s)’ e-cigarette use and greater exposure to marketing were each 

significantly associated with past-month tobacco smoking and e-cigarette use. Older age was 
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significantly associated with past-month e-cigarette use but not past-month tobacco 

smoking. Among past-month users, the number of days smoking and vaping did not differ 

by sexual identity (Table 1).

Susceptibility to Use E-Cigarettes.

Among those who had never used a tobacco product, sexual minority adolescents were 

significantly more likely to be susceptible to initiating e-cigarette use than heterosexual 

adolescents (38.7% vs. 26.7%; p=0.005; Table 4). In the adjusted model, the odds of 

susceptibility to e-cigarette use were greater among sexual minority than heterosexual 

adolescents (OR=1.62; 95% CI: 1.04 – 2.52), greater for adolescents with friend(s) who 

vaped in the past month versus had friend(s) who did not vape (OR=2.23; 95% CI: 1.49 – 

3.33), greater for adolescents of color versus non-Hispanic white (OR=1.55; 95% CI: 1.06 – 

2.26), and greater among adolescents with increased exposure to e-cigarette marketing 

(OR=1.06; 95% CI: 1.03 – 1.09).

Discussion

In the current study, ever smoking tobacco and ever vaping e-cigarettes were more likely 

among sexual minority adolescents than heterosexual adolescents and these findings held 

after accounting for differences in demographic characteristics, peer use, and exposure to 

marketing. E-cigarette product type also differed, with less pod mod use among sexual 

minority adolescents compared to heterosexual adolescents. Among adolescents who had 

never used a tobacco product, sexual minority adolescents were more susceptible to 

initiating e-cigarette use. However, sexual minority and heterosexual adolescents did not 

significantly differ in the likelihood of past-month tobacco product use. Hence, it appears 

that tobacco product initiation, but not continuation, differed by sexual identity in the current 

sample.

Previous studies have demonstrated positive associations between sexual minority identity 

and cigarette and e-cigarette use in adults [8–9,17] and adolescents [22,30–31]. The current 

findings provide evidence that the associations for ever use and susceptibility persist among 

sexual minority adolescents even after controlling for peer use, which also was found to be 

greater among sexual minority than heterosexual youth. Past studies investigating the 

underlying causes of increased substance use by sexual minorities point to the role of 

targeted advertising [5–6], normative influence in sexual minority social networks [7], 

and/or minority stress [10–11]. The finding that sexual minority adolescents were less likely 

to use pod mod devices relative to heterosexual adolescents could be related to a preference 

for using products that are more publicly conspicuous. Previous research has shown that pod 

mod products tend to be favored by youth because they can be easily concealed and used 

discretely [37], whereas normative influence in sexual minority social networks may instead 

encourage use of products that are more socially visible. For instance, a study of lesbian, 

gay, bisexual, and transgender youth identified tobacco use as a mechanism to signal social 

belonging and conform to normative pressure [38], and a study of bisexual young adults 

reported tobacco use facilitated social interactions with peers and romantic or sexual 

interests [39]. Thus, more socially visible products may be used by sexual minority 
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adolescents in efforts, conscious or unconscious, to signal belonging and facilitate 

relationship building and development Further research is needed to investigate the most 

salient contributing factors to sexual minority substance use.

Despite higher prevalence of ever smoking tobacco and using e-cigarettes and greater 

susceptibility to initiate e-cigarette use, sexual minority adolescents did not differ from 

heterosexual adolescents in the likelihood of past-month use. Among U.S. adolescents, 

tobacco use initiation is likely driven by factors such as marketing exposure and beliefs that 

tobacco use is normative, while continuation is largely driven by dependence [40]. Despite 

reporting similar overall marketing exposure as their heterosexual peers in this study, sexual 

minority adolescents may be exposed to targeted advertising aimed at sexual minorities [10–

11]. Moreover, sexual minority adolescents were more likely to have close friends who used 

e-cigarettes and may view tobacco product use as more normative than their heterosexual 

peers. Sexual minority adolescents in this study may have had greater vulnerability to 

tobacco use initiation than heterosexual adolescents, but similar vulnerability to dependence 

once tobacco use was initiated. However, results should be interpreted with caution, as few 

participants in the sample overall had smoked tobacco in the past month. Additionally, as 

adolescent tobacco smoking continues to decline in prevalence [41], it is possible that the 

observed disparity between sexual minority and heterosexual adolescents could be 

diminishing over time. Longitudinal research is needed to investigate this important 

question, which may be influenced by trends in e-cigarette use. Finally, prior longitudinal 

research with adolescents has shown a pattern of sustained e-cigarette use with graduation to 

e-cigarette pod products [42]. The lower pod use observed here among sexual minority 

adolescents may in part explain the differential finding of greater e-cigarette susceptibility 

and initiation but not current use.

Our findings indicated that e-cigarette marketing exposure was associated with greater odds 

of ever e-cigarette use, past-month use, and susceptibility to use. These results are consistent 

with previous studies demonstrating that greater tobacco marketing exposure is associated 

with adolescents’ positive attitude towards e-cigarettes [43] and that exposure to both 

cigarette and e-cigarette advertisements are associated with increased e-cigarette use [32]. 

Taken together, these results suggest the need for research examining the role of regulatory 

constraints on tobacco advertisements as a public health strategy to address e-cigarette use 

by sexual minority adolescents.

Finally, we observed a significantly greater susceptibility to initiate e-cigarette use among 

adolescents’ identifying as a race/ethnicity other than non-Hispanic white; the associations 

for race/ethnicity with ever or current smoking of tobacco or vaping e-cigarettes were 

nonsignificant. The necessity to aggregate racial/ethnic subgroups in the current study due to 

small sample sizes may have obscured some differences. National data indicate current use 

of cigarettes, cigars, and e-cigarettes is greater in non-Hispanic white and Hispanic 

adolescents relative to Black adolescents [31], while a study in California found multi-ethnic 

adolescents were more likely to smoke cigarettes compared to non-Hispanic white 

adolescents [44]. Reported age of initiation also differs by race/ethnicity: younger on 

average for non-Hispanic white individuals compared to Asian, Pacific Islander, and Black 

individuals [45]. Later initiation patterns may relate to the current study’s finding of greater 
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susceptibility to use e-cigarettes among adolescents of color, but not greater use. Future 

research is needed on tobacco susceptibility and use patterns across intersecting racial/ethnic 

and sexual identities.

Limitations.

This study has limitations to consider. Given limited sample sizes, we aggregated data from 

all sexual minority respondents, which may mask variation between sexual minority 

subgroups. Future research using nationally representative, disaggregated data is necessary 

to examine if the trends observed in this study persist across distinct sexual identities relative 

to heterosexual counterparts. Notably, even existing national surveys continue to 

inadequately or inconsistently collect and report respondent sexual identity, which 

underscores a need for improved sampling and outreach efforts that produce more 

representative datasets [46]. Though not the purpose of this study, future research 

investigating possible differences in tobacco product use between gender minority (i.e., 

individuals whose gender identity may include but is not limited to trans, non-binary, gender 

non-conforming, two-spirit, and/or genderqueer) adolescents and their cisgender 

counterparts also is needed. In addition, this study relied on self-reported measures, so the 

direction and magnitude of observed associations may be vulnerable to bias. Finally, these 

cross-sectional data cannot be used for causal inference.

Conclusion.

In this study, sexual minority adolescents were more likely to endorse ever smoking tobacco 

and using e-cigarettes. Additionally, among never tobacco product users, sexual minority 

adolescents were more susceptible to initiating e-cigarette use relative to heterosexual 

counterparts. These relationships persisted despite statistical adjustments for demographic 

characteristics, peer use, and exposure to marketing of tobacco products. Given the emergent 

nature of adolescent e-cigarette use, surveillance efforts remain critical for monitoring 

clinical and public health outcomes, and future research utilizing larger samples and 

longitudinal assessments is necessary to identify trends in use, risk factors, and possible 

prevention and cessation strategies for sexual minority adolescents.

Acknowledgements

We acknowledge Amy Chieng and Anna Epperson, PhD for their help with data collection and data management.

This work was supported by an Environmental Venture grant from the Stanford Woods Institute for the 
Environment, the National Cancer Institute #R01CA217165, and the Tobacco Related Disease Research Program 
#28FT-0015. The funders had no role in study design, data collection and analysis, decision to publish, or 
preparation of the manuscript.

References

1. Jha P, Ramasundarahettige C, Landsman V, Rostron B, Thun M, Anderson RN, McAfee T, Peto R 
(2013) 21st-century hazards of smoking and benefits of cessation in the United States. N Engl J 
Med 368(4):341–350. doi:10.1056/NEJMsa1211128 [PubMed: 23343063] 

2. Warren GW, Alberg AJ, Kraft AS, Cummings KM (2014) The 2014 Surgeon General’s report: “The 
Health Consequences of Smoking–50 Years of Progress”. Cancer. 120(13):1914–1916. doi:10.1002/
cncr.28695 [PubMed: 24687615] 

Garcia et al. Page 8

Prev Med. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Drope J, Liber AC, Cahn Z, et al. Who’s still smoking? Disparities in adult cigarette smoking 
prevalence in the United States. CA Cancer J Clin. 2018;68(2):106–115. [PubMed: 29384589] 

4. Johnson SE, Holder-Hayes E, Tessman GK, King BA, Alexander T, Zhao X. Tobacco product use 
among sexual minority adults: findings from the 2012-2013 National Adult Tobacco Survey. Am J 
Prev Med. 2016;50(4):e91–e100 [PubMed: 26526162] 

5. Lee JG, Griffi n GK, Melvin CL. Tobacco use among sexual minorities in the USA, 1987 to May 
2007: a systematic review. Tob Control. 2009;18(4): 275–282 [PubMed: 19208668] 

6. Wheldon CW, Kaufman AR, Kasza KA, Moser RP. Tobacco Use Among Adults by Sexual 
Orientation: Findings from the Population Assessment of Tobacco and Health Study. LGBT Health. 
2018 1;5(1):33–44. doi: 10.1089/lgbt.2017.0175. [PubMed: 29324177] 

7. Li J, Haardörfer R, Vu M, Windle M, Berg CJ. Sex and sexual orientation in relation to tobacco use 
among young adult college students in the US: a cross-sectional study. BMC Public Health. 2018 11 
8;18(1):1244. doi: 10.1186/s12889-018-6150-x. [PubMed: 30409179] 

8. Agaku IT, King BA, Husten CG, Bunnell R, Ambrose BK, Hu SS, Holder-Hayes E, Day 
HR.Tobacco product use among adults--United States, 2012-2013. MMWR Morb Mortal Wkly 
Rep. 2014 6 27;63(25):542–7. [PubMed: 24964880] 

9. Hoffman L, Delahanty J, Johnson SE, Zhao X. Sexual and gender minority cigarette smoking 
disparities: An analysis of 2016 Behavioral Risk Factor Surveillance System data. Prev Med. 2018 
8;113:109–115. doi: 10.1016/j.ypmed.2018.05.014. Epub 2018 May 12. [PubMed: 29763683] 

10. Dilley JA, Spigner C, Boysun MJ, Dent CW, Pizacani BA. Does tobacco industry marketing 
excessively impact lesbian, gay and bisexual communities? Tob Control. 2008;17(6):385–390 
[PubMed: 18723561] 

11. Smith EA, Thomson K, Offen N, Malone RE. “If you know you exist, it’s just marketing poison”: 
meanings of tobacco industry targeting in the lesbian, gay, bisexual, and transgender community. 
Am J Public Health. 2008;98(6):996–1003 [PubMed: 18445800] 

12. Fallin A, Neilands TB, Jordan JW, Ling PM. Secondhand smoke exposure among young adult 
sexual minority bar and nightclub patrons. Am J Public Health. 2014;104(2):e148–e153. 
doi:10.2105/AJPH.2013.301657 [PubMed: 24328626] 

13. Jannat-Khah DP, Dill LJ, Reynolds SA, Joseph MA. Stress, Socializing, and Other Motivations for 
Smoking Among the Lesbian, Gay, Bisexual, Transgender, and Queer Community in New York 
City. Am J Health Promot. 2018 6;32(5):1178–1186. doi: 10.1177/0890117117694449. Epub 2017 
Mar 20. [PubMed: 28318307] 

14. Federal Trade Commission. Federal Trade Commission Cigarette Report for 2017 pdf icon[PDF–
589 KB]external icon. Washington: Federal Trade Commission, 2018 [accessed 2020 Apr 9].

15. Kornfield R, Huang J, Vera L, Emery SL. Rapidly increasing promotional expenditures for 
ecigarettes. Tob Control. 2015;24:110–111. 10.1136/tobaccocontrol-2014-051580. [PubMed: 
24789603] 

16. King BA, Patel R, Nguyen KH, Dube SR. Trends in awareness and use of electronic cigarettes 
among U.S. adults, 2010–2013. Nicotine Tob Res. 2015;17(2):219–227. 10.1093/ntr/ntu191. 
[PubMed: 25239961] 

17. Huang J, Kim Y, Vera L, Emery SL. Electronic Cigarettes Among Priority Populations: Role of 
Smoking Cessation and Tobacco Control Policies. Am J Prev Med 2016 2;50(2):199–209. doi: 
10.1016/j.amepre.2015.06.032. Epub 2015 Sep 26. [PubMed: 26410185] 

18. Baeza-Loya S, Viswanath H, Carter A, Molfese DL, Velasquez KM, Baldwin PR, Thompson-Lake 
DG, Sharp C, Fowler JC, De La Garza R 2nd, Salas R. Perceptions about e-cigarette safety may 
lead to e-smoking during pregnancy. Bull Menninger Clin. 2014 Summer;78(3):243–52. doi: 
10.1521/bumc.2014.78.3.243. [PubMed: 25247743] 

19. Lee HY, Lin HC, Seo DC, Lohrmann DK. Determinants associated with E-cigarette adoption and 
use intention among college students. Addict Behav. 2017 2;65:102–110. doi: 10.1016/
j.addbeh.2016.10.023. Epub 2016 Oct 24. [PubMed: 27816034] 

20. 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 6;62(6):688–700. doi: 10.1016/j.jadohealth.2017.10.004. Epub 2017 Dec 11. 
[PubMed: 29241986] 

Garcia et al. Page 9

Prev Med. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



21. Meyer IH, Frost DM Minority stress and the health of sexual minorities Patterson CJ, D’Augelli 
AR (Eds.), Handbook of Psychology and Sexual Orientation, Oxford university Press, New 
York(2013), pp. 252–266

22. Austin SB, Ziyadeh N, Fisher LB, Kahn JA, Colditz GA, Frazier AL. Sexual orientation and 
tobacco use in a cohort study of US adolescent girls and boys. Arch Pediatr Adolesc Med. 
2004;158(4):317–322 [PubMed: 15066869] 

23. Blosnich J, Lee JG, Horn K. A systematic review of the aetiology of tobacco disparities for sexual 
minorities. Tob Control. 2013 3;22(2):66–73. doi: 10.1136/tobaccocontrol-2011-050181. Epub 
2011 Dec 14. Review. [PubMed: 22170335] 

24. Burns EK, Deaton EA, Levinson AH. Rates and reasons: disparities in low intentions to use a state 
smoking cessation quitline. Am J Health Promot 2011 May-Jun;25(5 Suppl):S59–65. doi: 
10.4278/ajhp.100611-QUAN-183. [PubMed: 21510788] 

25. The Health of Lesbian, Gay, Bisexual, and Transgender People: Building a Foundation for Better 
Understanding. 2011;. doi: 10.17226/13128. Review.

26. Boehmer U, Case P. Physicians don’t ask, sometimes patients tell: disclosure of sexual orientation 
among women with breast carcinoma. Cancer. 2004 10 15;101(8):1882–9. doi: 10.1002/
cncr.20563. [PubMed: 15386304] 

27. US Department of Health and Human Services. Surgeon General releases advisory on e-cigarette 
epidemic among youth. 12 17, 2018. https://www.hhs.gov/about/news/2018/12/18/surgeon-
general-releases-advisory-ecigarette-epidemic-among-youth.html [accessed 2020 Apr 9].

28. E-Cigarette Use Among Youth and Young Adults: A Report of the Surgeon General.2016;. Review.

29. US Department of Health and Human Services. Preventing Tobacco Use Among Youth and Young 
Adults: A Report of the Surgeon General.Atlanta, GA: US 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; 2012

30. Azagba S, Asbridge M, Langille D, Baskerville B. Disparities in tobacco use by sexual orientation 
among high school students. Prev Med. 2014 12;69:307–11. doi: 10.1016/j.ypmed.2014.07.042. 
Epub 2014 Oct 30. [PubMed: 25450168] 

31. Creamer MR, Everett Jones S, Gentzke AS, Jamal A, King BA. Tobacco Product Use Among High 
School Students — Youth Risk Behavior Survey, United States, 2019. MMWR Suppl 
2020;69(Suppl-1):56–63. DOI: 10.15585/mmwr.su6901a7 [PubMed: 32817607] 

32. Papaleontiou L, Agaku IT, Filippidis FT. Effects of Exposure to Tobacco and Electronic Cigarette 
Advertisements on Tobacco Use: An Analysis of the 2015 National Youth Tobacco Survey. J 
Adolesc Health. 2020 1;66(1):64–71. doi: 10.1016/j.jadohealth.2019.05.022. Epub 2019 Aug 2. 
[PubMed: 31383392] 

33. Barrington-Trimis JL, Berhane K, Unger JB, Cruz TB, Huh J, Leventhal AM, Urman R, Wang K, 
Howland S, Gilreath TD, Chou CP. Psychosocial factors associated with adolescent electronic 
cigarette and cigarette use. Pediatrics. 2015 8 1;136(2):308–17. [PubMed: 26216326] 

34. Fielding-Singh P, Epperson AE, Prochaska JJ. Tobacco Product Promotions Remain Ubiquitous 
and are Associated with Use and Susceptibility to Use among Adolescents [published online ahead 
of print, 2020 Jul 29]. Nicotine Tob Res. 2020;ntaa136. doi:10.1093/ntr/ntaa136

35. United States Department of Health and Human Services. National Institutes of Health. National 
Institute on Drug Abuse aUSDoHaHSFaDA. Population Assessment of Tobacco and Health 
(PATH) Study [United States]: Public-Use Files. Ann Arbor, MI: Inter-university Consortium for 
Political and Social Research [distributor]; 2018-09–28.

36. Rait MA, Prochaska JJ, Rubinstein ML. Reporting of cigar use among adolescent tobacco smokers. 
Addict Behav. 2016;53:206–209. doi:10.1016/j.addbeh.2015.06.035 [PubMed: 26575823] 

37. Fadus MC, Smith TT, Squeglia LM. The rise of e-cigarettes, pod mod devices, and JUUL among 
youth: Factors influencing use, health implications, and downstream effects. Drug Alcohol 
Depend. 2019 8 1;201:85–93. doi: 10.1016/j.drugalcdep.2019.04.011. Epub 2019 May 23. Review. 
[PubMed: 31200279] 

38. Remafedi G. Lesbian, gay, bisexual, and transgender youths: who smokes, and why?. Nicotine Tob 
Res. 2007;9 Suppl 1:S65–S71. doi:10.1080/14622200601083491 [PubMed: 17365728] 

Garcia et al. Page 10

Prev Med. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.hhs.gov/about/news/2018/12/18/surgeon-general-releases-advisory-ecigarette-epidemic-among-youth.html
https://www.hhs.gov/about/news/2018/12/18/surgeon-general-releases-advisory-ecigarette-epidemic-among-youth.html


39. McQuoid J, Thrul J, Ozer E, Ramo D, Ling PM. Tobacco use in the sexual borderlands: The 
smoking contexts and practices of bisexual young adults. Health Place. 2019;58:102069. 
doi:10.1016/j.healthplace.2018.12.010 [PubMed: 30639203] 

40. Kiernan MP. Adolescent tobacco product use: prevention and cessation. Ochsner J. 2002;4(2):78–
82. [PubMed: 22822322] 

41. Watson RJ, Lewis NM, Fish JN, Goodenow C. Sexual minority youth continue to smoke cigarettes 
earlier and more often than heterosexuals: Findings from population-based data. Drug Alcohol 
Depend. 2018 3 1;184:64–70. doi: 10.1016/j.drugalcdep.2017.11.025. Epub 2018 Jan 31. 
[PubMed: 29402681] 

42. Vogel EA, Prochaska JJ, Ramo DE, Andres J, Rubinstein M. (2019). Adolescents’ e-cigarette use: 
increases in frequency, dependence, and nicotine exposure over 12 months. Journal of Adolescent 
Health, 64, 770–775

43. Vogel EA, Ramo DE, Rubinstein ML, Delucchi KL, Darrow S, Costello C, Prochaska JJ. Effects of 
Social Media on Adolescents’ Willingness and Intention to Use E-Cigarettes: An Experimental 
Investigation. Nicotine Tob Res. 2020 1 8;. doi: 10.1093/ntr/ntaa003. [Epub ahead of print]

44. Unger JB, Palmer PH, Dent CW, Rohrbach LA, Johnson CA. Ethnic differences in adolescent 
smoking prevalence in California: are multi-ethnic youth at higher risk?. Tob Control. 2000;9 
Suppl 2(Suppl 2):II9–II14. doi:10.1136/tc.9.suppl_2.ii9 [PubMed: 10841586] 

45. Trinidad DR, Gilpin EA, Lee L, Pierce JP. Do the majority of Asian-American and African-
American smokers start as adults?. Am J Prev Med. 2004;26(2):156–158. doi:10.1016/
j.amepre.2003.10.008 [PubMed: 14751329] 

46. Dermody SS, Heffner JL, Hinds JT, McQuoid J, Quisenberry AJ, Tan ASL, Vogel EA (2020) 
We’re in this together: Promoting health equity, diversity, and inclusion in tobacco research for 
sexual and gender minority populations. Nicotine Tob Res. doi: 10.1093/ntr/ntaa070 Epub 2020 
Apr 24.

Garcia et al. Page 11

Prev Med. Author manuscript; available in PMC 2022 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

1. Ever smoking tobacco was more likely among sexual minority adolescents.

2. Ever using e-cigarettes was more likely among sexual minority adolescents.

3. Past-month tobacco smoking and e-cigarette use did not differ by sexual 

identity.

4. Never-user sexual minority adolescents were more susceptible to e-cigarette 

use.
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Table 1:

Demographic Characteristics and Tobacco Product Use by Participant Sexual Identity

Heterosexual
(n=726)

n (%)/M±SD

Sexual Minority
(n=257)

n (%)/M±SD
p-value

Age 14.9 ±1.4 15.3 ±1.4 0.001

Sex <0.0001

 Male 196 (27) 28 (10.9)

 Female 529 (72.9) 210 (81.7)

 Missing 1 (0.1) 19 (7.4)

Race/Ethnicity 0.012

 non-Hispanic white 350 (48.2) 100 (38.9)

 Hispanic/Latinx 123 (16.9) 65 (25.3)

 non-Hispanic Black 126 (17.4) 41 (16)

 Other 116 (16) 44 (17.1)

 Missing 11 (1.5) 7 (2.7)

Combustible Tobacco Smoking
¥

 Ever smoked tobacco 128 (17.6) 77 (30) <0.0001

 Past-month tobacco use 42 (5.8) 19 (7.4) 0.36

 Days of cigarette use, Median (IQR) 3.5 (18)* 2.0 (20)* 0.55

E-Cigarettes

 Heard of vaping products 679 (93.5) 249 (96.9) 0.044

 Ever e-cigarette use 183 (27) 97 (40) 0.0004

 Past-month e-cigarette use 114 (16.8) 49 (19.7) 0.31

 Days of e-cigarette use, Median (IQR) 3 (13)* 3 (11)* 0.42

Vape Device Type (among ever e-cigarette users)

 E-cigarette or vape pen (e.g., Vuse, NJOY, Blu) 70 (38.3) 46 (48) 0.12

 Pod mod (e.g., JUUL, Suorin, Phix) 132 (72.1) 53 (55.2) 0.005

 Tank type (e.g., Ego) 82 (44.8) 52 (54.2) 0.14

Friend(s)’ Past 30-day E-cigarette Use 0.003

 Friends did not vape 394 (58) 117 (47) 0.003

 Close friend(s) vaped 285 (42) 132 (53)

Positive Susceptibility Score (among Never

Tobacco Product Users) 135 (26.7) 55 (38.7) 0.005

Cigarette Marketing Exposure Score
Δ 8.7 ±6.3 9.4 ±6.6 0.14

E-Cigarette Marketing Exposure Score
Δ 7.7 ±7.1 8.7 ±7.0 0.07

M = mean; SD = standard deviation

¥
Includes cigarettes or cigars

*
Median and IQR; assessed only among adolescents who endorsed any 30-day use

Δ
Marketing exposure sum scores derived from summing each channel’s exposure score (for cigarettes and nicotine vaping products separately). 

Possible sum scores ranged from 0 to 27 (cigarettes) and 0 to 30 (vaping products).
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