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Abstract

Objective—Cigarette smoking is the leading preventable cause of death and disease in the
United States. Sexual minorities (lesbians, gay men, and bisexuals), smoke at higher rates than the
general population. However, little else is known about sexual minority smokers. Furthermore, the
sexual minority population is diverse and little research exists to determine whether subgroups,
such as leshians, gay men, and female and male bisexuals, differ on smoker characteristics. We
examine differences in smoking characteristics (advertising receptivity, age of first cigarette, non-
daily smoking, cigarettes per day, nicotine dependence, desire to quit and past quit attempts)
among lesbians, gay men, and female and male bisexual adults in the United States.

Methods—Secondary analysis of the CDC's 2009—-2010 National Adult Tobacco Survey (N =
118,590).

Results—Controlling for age, race, socioeconomic status and geographic region, identifying as a
female bisexual was associated with fewer past quit attempts, lower age at first cigarette, and
higher nicotine dependence when compared to heterosexual women. There were no differences in
desire to quit between male or female sexual minorities and their heterosexual counterparts.

Conclusion—Sexual minority individuals smoke at higher rates than heterosexuals and yet
similarly desire to quit. Tailored efforts may be needed to address smoking among bisexual
women.
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Introduction

Cigarette smoking is the leading preventable cause of death and disease in the United States
(U.S. Department of Health and Human Services, 2010). It is well documented that sexual
minority individuals, such as lesbians, gay men, and bisexuals (LGB), have higher smoking
prevalence than the general population (Conron et al., 2010; Gruskin et al., 2007; Lee et al.,
2009, 2011; Pizacani et al., 2009). In the 2009-2010 National Adult Tobacco Survey
(NATS), 32.8% of lesbians, gay men, bisexual, and transgender (LGBT) individuals
reported current smoking, versus 19.5% of heterosexuals (King et al., 2012). In order to
design effective interventions to prevent smoking initiation and promote smoking cessation
among sexual minority populations, it is important to understand related factors including:
advertising receptivity, age of first cigarette, light or nondaily smoking, cigarettes per day,
nicotine dependence, desire to quit smoking, and past quit attempts.

To prevent smoking, it is necessary to understand advertising receptivity. Advertising
receptivity is a risk factor for tobacco use (Lovato et al., 2011). A Cochrane Review
concluded that the literature on the influence of tobacco advertising on adolescents was
strong and consistent enough to conclude that such promotion increases the likelihood of
uptake of smoking in adolescents (Lovato et al., 2008). Tobacco advertising receptivity and
measures of readiness to quit are also seldom measured in sexual minorities. The tobacco
industry's targeted marketing to LGB groups is well documented (Ling et al., 2009; Lovato
et al., 2008; Stevens et al., 2004). LGB individuals are disproportionately exposed to
tobacco marketing (e.g., free sampling) (Dilley et al., 2008). According to one study by
Smith and colleagues, LGBT individuals are indeed receptive to tobacco company
marketing (Smith et al., 2008), though there are few studies comparing LGBT receptivity to
that of heterosexuals. In a small study from Austin and colleagues, “mostly heterosexual”
youth were more receptive than heterosexuals, but there were no differences between either
of those groups and “mostly” or “completely homosexual” youth (Austin et al., 2004).
Dilley and colleagues determined that, among Washington state adults, there were no
differences in advertising receptivity among GB and straight men, but LB women were
more receptive to tobacco industry marketing (Dilley et al., 2008). It is critical to make these
comparisons in larger, more diverse samples in order to determine whether and how
interventions in advertising receptivity should be targeted to LGBT youth in order to prevent
uptake of tobacco.

In addition to primary prevention, it is necessary to promote smoking cessation to improve
population health outcomes. In order to effectively design smoking cessation interventions it
is necessary to understand patterns of tobacco use, including age of initiation, nondaily
smoking, cigarettes per day, nicotine dependence, and desire/intention to quit. All contribute
to the level of effort and assistance required to quit; specifically, nicotine dependence
predicts success or difficulty in smoking cessation (Kozlowski et al., 1994) and desire and
intention to quit predict quit attempts (Smit et al., 2011). Age of smoking initiation is
associated with daily smoking and current frequent smoking (Everett et al., 1999). In
addition, there are health risks associated with nondaily smoking; intermittent smoking leads
to a risk level nearly as high as daily smoking for cardiovascular events (Schane et al.,
2010). Nevertheless, smoking intensity is an important variable to assess, as there is a dose—
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response relationship between cigarettes smoked per day and other negative health
outcomes, including lung cancer (U.S. Department of Health and Human Services, 2004).

The handful of studies that assess these important characteristics in LGBT samples focuses
on adolescents or young adults and/or are limited to state-level or convenience samples.
Corliss and colleagues found in a nationally representative sample limited to adolescents and
young adults (n = 16,882) that those who chose their identification as “mostly heterosexual,”
“bisexual”, or “mostly” or “completely homosexual,” had an earlier age of smoking
initiation compared to “completely heterosexual” individuals (Corliss et al., 2013). Several
studies have examined light or non-daily smoking in sexual minority women. A population
based study in California found self-identified lesbian and bisexual women to be at
increased risk for both daily and non-daily smoking compared to heterosexuals (Gruskin et
al., 2007). In the Corliss study, female youth smokers identified in categories other than
“completely heterosexual” smoked more cigarettes daily compared to heterosexual women
(Corliss et al., 2013). In both studies based on the national Growing Up Today adolescent
survey, nicotine dependence scores were higher among sexual minority adolescents and
young adults as compared to their heterosexual counterparts (Austin et al., 2004; Corliss et
al., 2013), although in one study that difference in dependence was true only for girls and
not boys (Austin et al., 2004). Additionally, a small intervention study provides evidence
that lower nicotine dependence predicts successful smoking cessation among LGBT
individuals as in the general population (Matthews et al., 2013).

Research on desire to quit and quit attempts among sexual minority groups is similarly
limited mainly to adolescent and young adult populations. In a small, convenience-based
sample of adolescents and young adults in Minnesota, Remafedi and colleagues found that
LGBT individuals had lower odds of wanting to stop smoking (OR: .6, 95% CI: .5-.8)
(Remafedi et al., 2008). In an older population-based survey of adults completing the
Behavioral Risk Surveillance Survey in Oregon and Washington, Pizacani and colleagues
found that lesbians and bisexual women had a lower quit ratio compared to heterosexual
women, and gay men had a lower quit ratio compared to heterosexual men (Pizacani et al.,
2009).

The six studies comparing smoking correlates between LGBT and non-LGBT groups are
limited to young adults (Austin et al., 2004; Corliss et al., 2013) which rely on older data, or
are limited to one or two states (Gruskin et al., 2007; Pizacani et al., 2009). All assessed
sexual orientation in slightly different ways, making it difficult to compare and generalize
results. In addition, few studies are adequately powered to determine differences in smoker
characteristics among subgroups of sexual minorities, such as leshians, gay men, bisexual
women, and bisexual men (Blosnich et al., 2013). Taken together, these limitations of prior
studies emphasize the need for nationally representative samples to more accurately estimate
and describe smoking characteristics in the contemporary LGB population. The purpose of
this study was to examine advertising receptivity, age of first cigarette, nondaily smoking,
cigarettes per day, nicotine dependence, desire to quit smoking and past quit attempts among
sexual minorities using a large nationally representative sample.
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Methods
Our study is a secondary analysis of data from the NATS (King et al, 2012), a randomized,
national sample stratified by landline and cellular telephone listings. A detailed description
of the survey design and sampling procedures is provided elsewhere (King et al., 2012).
Overall, 110,643 landline users and 7947 cellular users completed the survey (response rate
40.4% for landline, 24.9% for cell phone).

Measures

Measures were designed through multiple rounds of consultation with experts and
stakeholders in tobacco use and health. Sexual orientation status was defined based on the
question “Do you consider yourself to be... ?” (choices: heterosexual, gay or leshian,
bisexual, transgender, don't understand, don't know, refused, other).

Current smoking was assessed based on two questions: (1) “Have you smoked at least 100
cigarettes in your entire life?” (choices: yes/no); and (2) “Do you now smoke cigarettes
every day, some days, or not at all?” (choices: everyday, some days, not at all). A current
smoker was defined as someone who had smoked at least 100 cigarettes in their life and
reported smoking “every day” or “some days.”

Tobacco advertising receptivity

Advertising receptivity was assessed with the question, “How likely is it that you would ever
use or wear something—such as a lighter, t-shirt, hat or sunglasses—that has a tobacco
company name or picture on it?” (choices: very likely, somewhat likely, somewhat unlikely,
very unlikely). Respondents were categorized as receptive to advertising if they reported
“somewhat” or “very likely” to use or wear something with a tobacco company name or
picture on it and were categorized as not receptive to advertising if they reported
“somewhat” or “very unlikely.” This measure of advertising receptivity has been used in
previous studies and is associated with smoking behaviors.

Age of first cigarette

Age at first cigarette was determined based on the question, “How old were you when you
smoked a whole cigarette for the first time?”

Non-daily smoking
Nondaily smoking was assessed using the question: “Do you now smoke cigarettes every
day, some days, or not at all?”” (answer choices: everyday, some days, not at all). Nondaily
smokers were defined as individuals who reported that they smoke “some days”.

Smoking intensity (cigarettes per day)

Mean cigarettes smoked per day was determined based on the question, “On the average,
about how many cigarettes a day do you now smoke?”
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Nicotine dependence

Nicotine dependence was based on the question, “How soon after you wake up do you have
your 1st cigarette?” (choices: within 5 min, from 6 to 30 min, from more than 30 minto 1 h,
and after more than 1 h). Respondents were divided into whether they smoked their first
cigarette within 30 min or less, or over 30 min.

Desire to quit

Desire to quit was based on the question, “Do you want to quit smoking cigarettes for
good?” (choices: yes/no).

Quit attempts

Past quit attempts were based on the question, “In your whole life, how many times have
you stopped smoking for one day or longer because you were trying to quit smoking
cigarettes for good?”

Statistical analysis

Frequencies for sexual orientation status and current smoking by sexual orientation status
were calculated (Table 1), as were frequencies for all smoking behavior variables and
covariates (Tables 2a and 2b). Bivariate testing was conducted using chi square tests for
categorical variables and Student's t-test for continuous variables. Lesbian females were
compared with heterosexual females and bisexual females were also compared with
heterosexual females, then lesbian females were compared with bisexual females. This
strategy was repeated for comparing gay and bisexual males with heterosexual males. We
chose to separate the analyses by gender due to the known differences in smoking between
men and women. Due to a limited sample size, transgender individuals and respondents
selecting other sexual orientations were excluded from analyses. (See Tables 3 and 4.)

Sampling weights provided by the CDC for landline and cellular telephone responses were
applied for the multivariate analyses according to previously published weighting
methodology (Office of Smoking and Health, 2010). Multivariate analyses were conducted
using logistic regression for the model specifications with the following binary dependent
variables: advertising receptivity, nondaily smoking, nicotine dependence, and desire to quit.
Linear regression (ordinary least squares) was employed for the model specifications with
the continuous dependent variables age at first cigarette and smoking intensity. The
dependent variable past quit attempts was found to be over-dispersed count data; thus,
negative binomial regression was specified. Analyses were conducted separately for female
and male respondents and robust standard errors were calculated for each model
specification (not shown). All specifications were constructed with sexual orientation as the
primary independent variables with the following covariates: age, race, income, education,
and geographic region. Covariates were selected based on their relationship to smoking as
reported in the literature (Centers for Disease Control and Prevention, 2010). Covariates
were used to adjust for respondent demographic and state characteristics in the multivariate
model and weighting by sexual orientation was not conducted due to a lack of agreement in
the literature on sexual minority prevalence (Gates, 2011). Analyses were conducted in Stata
v11.0.
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Sexual minority men and women had a higher prevalence of current smoking than their
heterosexual peers (Table 1). Among women, bisexual women had the highest proportion of
current smokers, followed by lesbian women, and heterosexual women at the lowest
proportion (p < 0.001). Results among men followed the same pattern.

We found that sexual minority women differed in advertising receptivity, with advertising
receptivity increasing from a very low proportion of heterosexual women, to a higher level
in lesbians (p = 0.03 comparing lesbian to heterosexual) to the highest proportion in bisexual
women (p < 0.001 comparing bisexual to heterosexual). Sexual minority women smokers
differed in age of first cigarette, with the bisexuals having started at the youngest age,
followed by lesbians, followed by heterosexuals at the oldest age. Both bisexuals and
lesbians were significantly different from heterosexuals (p < 0.001). Differences in nondaily
smoking, cigarettes smoked per day, nicotine dependence, quit attempts, and desire to quit
were not significant.

Sexual minority males also had a higher prevalence of smoking than their heterosexual
counterparts. Gay male smokers were older at the time of smoking their first cigarette when
compared to their heterosexual counterparts (p = 0.034). There was a significant difference
between bisexual men and gay men in that gay men were less receptive to advertising (p <
0.001), and between bisexual men and heterosexual men in terms of increased odds for
bisexuals of current smoking (p < 0.001) and receptivity to advertising (p < 0.001).There
were no statistically significant differences between gay men and heterosexual men, or
bisexual men and heterosexual men on nondaily smoking, cigarettes per day, nicotine
dependence, desire to quit, or past quit attempts.

When controlling for age, race, education, income, and geographic region, being a bisexual
woman versus heterosexual woman was significantly associated with younger age at first
cigarette, smoking intensity, decreased past quit attempts and increased nicotine
dependence. Bisexual women were approximately 1.4 years younger when they smoked
their first cigarette. Bisexual women smoked 6.7 cigarettes more per day than heterosexual
women, and lesbians had 2.3 times increased odds of being nicotine dependent when
compared to heterosexual women. In the regression analysis, gay men and bisexual men did
not differ from heterosexual men on any of the smoking characteristics.

Discussion

Consistent with a large body of literature (Conron et al., 2010; Gruskin et al., 2007; Lee et
al., 2009, 2011; Pizacani et al., 2009), we confirmed that LGB individuals have higher
prevalence of smoking than their heterosexual peers. Adding to the literature, we examined
not only smoking prevalence in LGB subgroups but also smoking characteristics and
behaviors related to smoking initiation and cessation. We found that bisexual women
smokers are at particularly high risk, with younger age of first cigarette, more cigarettes
smoked per day, and fewer past quit attempts compared to heterosexual women. This
finding complements the work of Trocki and colleagues, who demonstrated in a subgroup of
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the year 2000 National Alcohol Survey that compared to completely heterosexual women,
heterosexually identified women with female partners and bisexual women both had
increased odds of smoking. In that population-based study the odds ratio for lesbian women
versus heterosexual women were not significant (Trocki et al., 2009). Similarly, Tang et al.
reported on smoking prevalence in the population-based California Health Interview Study,
and found that current smoking was highest among bisexuals, intermediate among lesbians
and gay men, and lowest among heterosexuals without comparing the minority groups to
each other (Tang et al., 2004). Our study adds to the literature by confirming this finding
with more recent data, by directly comparing sexual minority subgroups, and by including
several correlates of smoking behavior and health effects. The finding of highest odds of
smoking behaviors among bisexual women also complements other studies that demonstrate
increased risk for other types of risky health behaviors (Busseri et al., 2008; Corliss et al.,
2013; Kann et al., 2011; Tornello et al.). For example, in a longitudinal study of U.S.
adolescents, bisexual females were the most likely to report illicit drug use (Corliss et al.,
2013) compared to completely heterosexual females.

Our study emphasizes the need to understand reasons behind health disparities of bisexual
women in order to effectively tailor interventions to this unique population. It is theorized
that bisexual individuals may face both unique internal stressors (e.g., internalized
homophobia) and external stressors (e.g., lack of membership in heterosexual or LGB
communities) (Hatzenbuehler, 2009). In contrast with women, bisexual men in this study did
not have higher odds for smoking when controlling for other factors. This finding is
consistent with other studies that differentiate between bisexual men and women and find a
lower magnitude of behavioral health differences between bisexual and heterosexual men as
compared to bisexual and heterosexual women (Conron et al., 2010; Trocki et al., 2009).
There are multiple theories exploring bisexual disparities, generally based on the minority
stress model (Meyer, 2003), which suggests that discrimination and stigmatization directly
harm mental health and contribute to risky health behaviors among sexual minorities
(Blosnich et al., 2013; Meyer, 2003). Differences in bisexual risk factors between men and
women could have a number of contributing factors (e.g., that men's sexual orientation may
be less ambiguous than women's and/or less fluid over the lifespan) (Vrangalova and Savin-
Williams, 2012), and this dynamic experience of sexuality may result in bisexual women's
lack of identification with either lesbians or heterosexual women. These differences,
however, remain theoretical. Although the sexual identity development of women has a
strong research basis (Brooks and Quina, 2009; Diamond, 2000, 2008), studies of sexual
development focusing on men and boys (Floyd and Bakeman, 2006) are sparse, making the
interpretation of bisexual gender differences problematic. Few data exist on the recruitment
or retention rates of sexual minority individuals in cessation services. One published study
has reported secondary data analysis results from two non-tailored cessation treatment
programs suggesting that sexual minority smokers are as likely to quit or abstain as
heterosexual smokers (Grady et al., 2014). The present study addresses this gap by
providing the first national examination of smoker characteristics among sexual minority
subgroups.

These findings also have implications for tobacco control practice. Interventions are needed
to prevent smoking initiation and promote smoking cessation among LGB individuals. Anti-
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tobacco industry messages tailored to this population could help reduce advertising
receptivity. It is also necessary to support current LGB smokers in their efforts to quit. In
our study, despite the much higher smoking prevalence among lesbian, gay and bisexual
men and women as compared to their heterosexual peers, there was no difference between
leshian, gay and heterosexual individuals in their attempts to quit smoking. There is a small
but growing body of literature on tailoring smoking cessation services to LGB smokers
(Levinson et al., 2012; Matthews et al., 2013). The results of this study indicate that it may
be necessary to specifically target and/or tailor smoking cessation services for bisexual
women.

Study limitations

The results of this study should be interpreted in light of several limitations. The NATS
survey contained only one measure of sexual orientation. While this single self-report
orientation item is commonly used in other studies, some researchers suggest that this
measure is limited for categorizing sexual minority groups (Austin et al., 2007; Brooks and
Quina, 2009; McCabe et al., 2012). The NATS also does not separate the question of
transgender identity from the sexual orientation measure, meaning that transgender
participants had to choose whether to report their gender identity or their sexual orientation.
Given the small sample size of transgender participants, we were unable to reliably include
transgender individuals in any analyses. Similarly, these data do not include measures of
other LGB characteristics, such as “outness” (degree to which others are aware of one's
sexual orientation), that could provide additional context for understanding differences
across LGB groups (Meyer, 2003; Rosario et al., 2009). However, to our knowledge, this is
the first nationally representative study with comparisons of LGB participants on these
smoking characteristics.

Conclusion

Sexual minorities, and bisexual women in particular, face unique risk factors for cigarette
smoking. Sexual minority individuals smoke at higher rates than heterosexuals and yet
similarly desire to quit. Further research is needed to determine how tobacco prevention and
cessation efforts might be tailored to address particular needs of sexual minority smokers.
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Self-reported sexual orientation of female and male smokers in the National Adult Tobacco Survey, 2010.

Sexual orientation

Females

Males

Totaln=71,256 Smokersn = 9422

Total N =45,984 Smokersn = 7363

n (% of total) n (% of orientation) n (% of total) n (% of orientation)
Heterosexual@ 65,739 (92.96%) 8691 (13.22%) 42,663 (92.78%) 6773 (15.88%)
Lesbian or gay male® 692 (0.97%) 1565 (22.40%) 876 (1.91%) 227 (25.91%)
Bisexual® 491 (0.69%) 157 (31.98%) 276 (0.60%) 93 (33.70%)
Transgender 45 (0.06%) 5 (11.11%) 50 (0.11%) 13 (26.00%)
Don't understand 407 (0.57%) 19 (4.67%) 203 (0.44%) 38 (18.72%)
Don't know/not sure 393 (0.55%) 30 (7.63%) 196 (0.43%) 30 (15.31%)
Refused 3398 (4.77%) 351 (10.33%) 1677 (3.65%) 184 (10.97%)
Other 91 (0.13%) 14 (15.38%) 43 (0.09%) 5 (11.63%)
Total study population 66,922 9003 (13.45%) 43,815 7093 (16.19%)

a . . Lo .
Indicates inclusion in the study population.
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