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Summary

What is already known about this topic?

Little is known about cigarette brand preference (which encourages sus-
tained smoking behavior) among lesbian, gay, and bisexual (LGB)
smokers, who have higher cigarette smoking rates than heterosexual pop-
ulations.

What is added by this report?

We conducted an intersectional analysis of brand use in LGB smokers,
considering the roles of gender and race or ethnicity. This study also high-
lights the importance of studying LGB population subgroups, because we
found differences not only in brand use between LGB and heterosexual
smokers but also among LGB subgroups.

What are the implications for public health practice?

Understanding brand preference among LGB smokers may inform to-
bacco regulation at the federal, state, and local levels pertaining to LGB-
targeted marketing of specific cigarette brands.

Abstract

Introduction
Lesbian, gay, and bisexual (LGB) populations have higher cigar-
ette smoking rates than heterosexual populations. The tobacco in-
dustry has leveraged LGB, gender, and racial or ethnic identities to
establish cigarette brand preference. We examined cigarette brand
use among smokers by sexual orientation and the implications of
gender and race or ethnicity for brand use.

Methods
We used the National Survey on Drug Use and Health (NSDUH;
2015–2017) to conduct weighted bivariate analyses in 2019–2020
of the prevalence of 5 commonly used cigarette brands among

adult smokers (N = 24,310) by sexual orientation. We conducted
weighted regressions to test relationships between sexual orienta-
tion and brand use and interactions between sexual orientation,
gender (defined in NSDUH as male or female), and race or ethni-
city.

Results
LGB smokers were more likely to use Camel (lesbian/gay, OR =
1.7 [95% CI, 1.2–2.3], bisexual, OR = 1.8 [95% CI, 1.5–2.2]) and
American Spirit cigarettes (lesbian/gay, OR = 2.8 [95% CI,
1.9–4.1], bisexual, OR = 3.2 [95% CI, 2.5–4.1]) than heterosexual
smokers. Lesbian/gay smokers had higher odds of Marlboro cigar-
ette use (OR = 1.2; 95% CI, 1.0–1.4) than heterosexual smokers.
Bisexual smokers were more likely to smoke Newport cigarettes
(OR = 1.7; 95% CI, 1.4–2.1) than heterosexual smokers. Interac-
tions between LGB and female identities (vs gay or bisexual male)
were positively associated with Camel, Marlboro, and Newport
use. The interaction between lesbian/gay and Hispanic/Latino eth-
nicity (vs lesbian/gay White) was also positively associated with
Newport use.

Conclusion
LGB smokers may be more likely to smoke some commonly used
cigarette brands than heterosexual smokers, and gender and race or
ethnicity may have implications for brand preference. Future re-
search could examine specific contributors to brand use among
LGB smokers (eg, tobacco marketing).

Introduction
Cigarette smoking is the leading preventable cause of death in the
US, and studies show that lesbian, gay, and bisexual (LGB) popu-
lations have higher cigarette smoking rates than the general popu-
lation (20%–27% vs 14%) (1,2). One contributor to smoking dis-
parities among LGB populations is targeted tobacco industry mar-
keting. Starting more than 3 decades ago, the tobacco industry was
one of the first commercial industries to target its marketing to
LGB populations (3–5). Accordingly, LGB populations are more
likely to be exposed to tobacco-related media and may be more re-
ceptive to tobacco marketing than heterosexual populations (6–8).
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Exposure to tobacco marketing that targets potential consumers by
social identity can influence cigarette brand preference. Smokers
report that they construct their social identities around their pre-
ferred cigarette brand and associate their preferred brand with en-
joyment of smoking (9,10). When tobacco companies target mar-
keting to LGB and other salient social identities (eg, by gender,
race, or ethnicity), LGB consumers may form brand preferences
on the basis of perceived congruence between their identity and
the brand’s image or the impression that smoking certain cigarette
brands signals LGB group membership (11). Although cigarette
brand preference may differ between LGB and heterosexual
smokers, little research has been conducted in this area. The to-
bacco industry has also targeted marketing toward other groups,
such as women and racial or ethnic minority populations (12,13).
However, no studies to date have examined cigarette brand prefer-
ence by sexual orientation by using an intersectional approach that
considers gender and race or ethnicity. Our study had 2 objectives.
First, we examined relationships between sexual orientation (het-
erosexual, gay, lesbian, and bisexual) and cigarette brand prefer-
ence in a US-based, nationally representative sample. Second, giv-
en documented smoking differences among LGB and heterosexu-
al populations and targeted cigarette marketing to LGB popula-
tions and to women and racial or ethnic minority populations
(3,4,13–15), we also examined the implications of gender and race
or ethnicity for brand use by sexual orientation.

Methods
Data source and sample

We analyzed data from the National Survey on Drug Use and
Health (NSDUH), years 2015–2017 (N = 128,740). NSDUH is an
annual, publicly available, nationally representative survey that
uses a complex, multistage sampling procedure to recruit parti-
cipants from all 50 states and the District of Columbia (2015 was
the first year that NSDUH collected sexual orientation data). NS-
DUH oversamples Black/African American, Hispanic/Latino, and
Asian adults and participants aged 18 to 25. LGB participants are
not oversampled. The survey uses a combination of computer-
assisted personal interviewing and computer-assisted self-
interviewing for responses to sensitive questions. The weighted re-
sponse rates were 69.3% for 2015, 68.4% for 2016, and 67.1% for
2017. Our analyses were conducted in 2019–2020.

Smoking status and cigarette brand use. Our study included adults
aged 18 or older who reported being current cigarette smokers
(defined as those who reported smoking cigarettes in the past 30
days). Current smokers were asked which cigarette brand they
smoked most often in the past 30 days. Because response options
included more than 50 brands, we focused our analysis on parti-

cipants who smoked the cigarette brands used most commonly
across the 3 sexual orientation groups in our sample (heterosexual,
lesbian/gay, bisexual). All 3 groups most commonly smoked these
same 5 brands, a finding consistent with cigarette market share
data (16).

Sexual orientation. To assess sexual orientation, participants were
asked, “which one of the following do you consider yourself to
be?” and could select one of the following options: heterosexual,
lesbian or gay (one category), bisexual, and don’t know. Parti-
cipants who did not provide complete sexual orientation data (re-
fused to answer or responded “don’t know”) were excluded from
our analysis (n = 279). In our analysis, we refer to males who
identified as nonheterosexual as gay or bisexual and females who
identified as nonheterosexual as lesbian/gay or bisexual, because,
although “lesbian” is one preferred identity terminology among
LGB women, LGBTQ+ (lesbian, gay, bisexual, transgender,
queer, + [other sexual and gender minority identities]) advocacy
groups have designated “gay” as referring to anyone of any gender
who is sexually or romantically attracted to people of the same
gender (17).

Sociodemographic characteristics. Sociodemographic characterist-
ics included in the study were gender (in NSDUH, participants in
the study were asked to report their gender and provided with the
response options of male or female, age [18–25 y, 26–34 y, 35–49
y, 50–64 y, ≥65 y], annual income [intended to capture purchas-
ing capacity for certain brands: <$20,000, $20,000–$49,999,
$50,000–$74,999, ≥$75,000], and race or ethnicity [non-Hispanic
Asian, non-Hispanic Black/African American, non-Hispanic Nat-
ive American/Alaska Native, non-Hispanic Native Hawaiian/Oth-
er Pacific Islander, non-Hispanic White, non-Hispanic more than 1
race, Hispanic/Latino of any race]). We use the term “gender” in-
stead of “sex” throughout to conform to the NSDUH survey con-
struct, which uses gender to designate male or female.

Statistical analyses

We used Stata 15 (StataCorp LLC) to conduct statistical analyses
and used weighted descriptive statistics to identify the cigarette
brands smokers in our sample most commonly used. We then fo-
cused our analysis on participants who had complete data for
sexual orientation and were current smokers of the 5 most com-
monly used cigarette brands (N = 24,310). We conducted bivari-
ate analyses of cigarette brand use by sexual orientation group
stratified by sociodemographic characteristics. We then conducted
weighted logistic regressions testing relationships between sexual
orientation and use of each cigarette brand, controlling for so-
ciodemographic characteristics. Finally, we conducted separate lo-
gistic regression models for each brand that contained an interac-
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tion term for either sexual orientation and gender or sexual orient-
ation and race or ethnicity to examine the implications of gender
and race or ethnicity for brand use.

Results
More than 20% (20.4%) of the 128,740 adults who participated in
the 2015–2017 NSDUH surveys reported currently smoking (n =
30,658). Approximately 20% (19.9%) of heterosexual participants,
28.1% of gay/lesbian participants, and 33.6% of bisexual parti-
cipants reported current smoking (P < .001). The 5 brands that cur-
rent adult smokers in our sample reported most commonly using
were Camel (13.2%), Marlboro (52.3%), Newport (20.8%), Pall
Mall (8.1%), and American Spirit (5.6%) (Natural American Spir-
it cigarettes were called American Spirit in the NSDUH survey).
Participants in our final study sample of adult smokers (N =
24,310) (adult smokers of the 5 most commonly used brands who
had complete data for sexual orientation) were 92.2% heterosexu-
al, 2.8% lesbian/gay, and 5.0% bisexual; 56.6% were male and
43.4% were female. The racial or ethnic composition of parti-
cipants in the sample was 65.7% White, 15.0% Hispanic/Latino,
12.9% Black/African American, 2.7% Asian, 2.3% more than 1
race, 1.0% Native American/Alaska Native, and 0.37% Native
Hawaiian/Other Pacific Islander.

Cigarette brand use by sexual orientation. Marlboro cigarette use,
the most commonly smoked cigarette brand in our sample, was
most prevalent among heterosexual smokers (53.1% vs 46.8% of
lesbian/gay smokers and 40.3% of bisexual smokers, P < .001)
(Table 1). Newport cigarette use, the second most commonly
smoked, was most prevalent among bisexual smokers (25.6% vs
20.5% of heterosexual smokers and 20.4% of lesbian/gay smokers,
P < .001). Lesbian/gay and bisexual smokers had a higher preval-
ence of Camel cigarette use than heterosexual smokers (16.5% of
lesbian/gay smokers and 17.2% of bisexual vs 12.9% of hetero-
sexual smokers, P < .001). Lesbian/gay and bisexual smokers also
had more than twice the prevalence of American Spirit use as het-
erosexual smokers (11.0% of lesbian/gay smokers and 11.4% of
bisexual smokers vs 5.1% of heterosexual smokers, P < .001). Fi-
nally, heterosexual smokers had a higher prevalence of Pall Mall
use than lesbian/gay or bisexual smokers (8.4% vs 5.4% lesbian/
gay smokers and 5.5% bisexual smokers; P < .001).

Cigarette brand use by sexual orientation, gender, and race or
ethnicity. A greater proportion of heterosexual smokers of all
brands were male than female (Table 1). Moreover, a greater pro-
portion of lesbian/gay smokers of most brands were male than fe-
male. However, a greater proportion of lesbian/gay Newport
smokers were female than male (54.3% vs 45.8%, P < .001). Most

bisexual smokers across brands were female, and the gender dif-
ference was most pronounced among bisexual Newport smokers,
of which 87.8% were female (P < .001).

Across sexual orientation groups, most Marlboro smokers were
White or Hispanic/Latino (Table 1). Most heterosexual and bi-
sexual Newport smokers were Black/African American or White,
whereas most lesbian/gay Newport smokers were Black/African
American (54.1%) or Hispanic/Latino (21.3%; P = .03). We found
no other significant differences in brand use by race or ethnicity.

Logistic regression

Overall models. In our initial models, lesbian/gay smokers had 1.7
times the odds (95% CI, 1.2–2.3) and bisexual smokers had 1.8
times the odds (95% CI, 1.4–2.1) of smoking Camel cigarettes as
heterosexual smokers (Table 2). Lesbian/gay smokers had 2.8
times the odds (95% CI, 1.9–4.1) and bisexual smokers had 3.2
(95% CI, 2.5–4.1) times the odds of smoking American Spirit ci-
garettes as heterosexuals. Lesbian/gay smokers had 1.2 times the
odds of Marlboro use as heterosexual smokers (95% CI, 1.0–1.4),
and bisexual smokers had 1.7 times the odds of Newport use as
heterosexual smokers (95% CI, 1.4–2.1). No significant associ-
ations were found between sexual orientation and Pall Mall use.

Females had significantly lower odds of use of all brands than
males. Native American/Alaska Native smokers had higher odds
of Marlboro use than White smokers (OR = 1.4; 95% CI, 1.1–1.6)
(Table 2). Black/African American smokers (OR = 7.2; 95% CI,
6.5–8.0), smokers who identified as more than 1 race (OR = 2.7;
95% CI, 2.1–3.5), Native Hawaiian/Pacific Islander (OR = 3.7;
95% CI, 2.2–6.3), and Hispanic/Latino smokers (OR = 1.4; 95%
CI, 1.2–1.6) had higher odds of Newport use than White smokers.
We found no other significant positive associations between race
or ethnicity and cigarette brands used.

Income and age were also significant predictors of use across
brands. Younger age groups (18–25 y, 26–34 y) were more likely
than the oldest age group (≥65 y) to use all brands except for Pall
Mall (younger groups were less likely to use this brand). Lower
annual income groups (<$20,000, $20,000–$49,999 income) were
more likely than the highest income group (≥$75,000) to use all
brands.

Interaction analysis: sexual orientation and gender. Significant in-
teractions between sexual orientation and gender were found for
Camel, Marlboro, and Newport smokers (Table 3). We found a
significant positive association between bisexual female identity
and both Camel cigarette use (OR = 1.8; 95% CI, 1.3–2.7) and
Marlboro use (OR = 1.6; 95% CI, 1.1–2.2) vs bisexual male
smokers but did not find the same association among lesbian/gay
female smokers. We also found a significant positive association
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in use of Newport cigarettes among both bisexual female smokers
(OR = 3.4; 95% CI, 2.0–5.7 vs bisexual male) and lesbian/gay fe-
male smokers (OR = 1.8; 95% CI, 1.1–3.2 vs gay male smokers),
which was pronounced among bisexual females.

Interaction analysis: sexual orientation and race or ethnicity. Sig-
nificant interactions between sexual orientation and race or ethni-
city were found for Marlboro and Newport use (Table 3). We
found a significant positive association between smokers identify-
ing as lesbian/gay Native Hawaiian/Other Pacific Islander (vs les-
bian/gay White smokers) for both Marlboro and Newport use
(Marlboro, OR = 7.5; 95% CI, 1.4–39.9; Newport OR = 7.7; 95%
CI, 1.2–47.9). Additionally, we found a significant positive associ-
ation between bisexual identity and Native Hawaiian/Other Pa-
cific Islander ethnicity (vs bisexual White smokers) and Marlboro
use (OR = 7.9; 95% CI, 2.0–31.4). We also found a significant
positive association between lesbian/gay Hispanic smoker identity
(vs lesbian/gay White smoker identity) (OR = 3.2; 95% CI,
1.5–6.5) and Newport use. Finally, significant negative associ-
ations were found for use of Marlboro cigarettes between both
smokers of bisexual identity and Asian race (OR = 0.3; 95% CI,
0.1–0.8) and smokers of bisexual identity who identified as more
than 1 race (OR = 0.5; 95% CI, 0.3–0.9), implying that bisexual
Asian smokers and bisexual smokers of more than 1 race were less
likely to use Marlboro cigarettes than bisexual White smokers.

Discussion
Our study provides an in-depth analysis of cigarette brand use by
sexual orientation, examining the role of gender and race or ethni-
city in brand use among LGB smokers. US adult smokers who
identified as lesbian/gay or bisexual were more likely to smoke
certain commonly used cigarette brands than heterosexuals
(Camel, Marlboro, Newport, and American Spirit). Gender (con-
ceptualized in the NSDUH survey as male/female) and race or eth-
nicity also had implications for the use of certain cigarette brands
among LGB smokers.

Several factors may have contributed to the increased likelihood of
Camel use among LGB smokers versus heterosexual smokers, one
potential influence being targeted marketing. For example, RJ
Reynolds’s Project SCUM (4) was one of the first known LGB-
targeted cigarette brand marketing campaigns, which may have
contributed to Camel use among LGB smokers in our sample. We
also found a positive association between bisexual female identity
and Camel use. Specialty Camel brands targeted to young women,
such as Camel No. 9, may have contributed to this association
(18). However, we did not find a significant interaction between
being female and identifying as lesbian/gay. Camel brand prefer-

ence among bisexual females may therefore be influenced by
factors that transcend targeted marketing to the general population
of women.

Gay/lesbian smokers had slightly higher odds of Marlboro use
than heterosexual smokers, and we found a significant interaction
between bisexual identity and gender for Marlboro use, wherein
bisexual female smokers were more likely to use Marlboro cigar-
ettes than bisexual male smokers. However, we did not find in-
creased odds among bisexual male or lesbian/gay female smokers.
A history of overt targeted marketing of Marlboro cigarettes to
gay men (19) and implicit targeted marketing to LGB women (20)
suggests a need for further studies of gender-targeted Marlboro ad-
vertisements and other contributors to Marlboro use among LGB
smokers.

We also found associations between the interaction of both lesbi-
an/gay and bisexual Native Hawaiian/Other Pacific Islander iden-
tity and Marlboro use, but the CIs of both findings were wide
(possibly because of small cell sizes) and should be interpreted
with caution. Although little evidence exists of targeted Marlboro
cigarette marketing to Native Hawaiian/Other Pacific Islander
populations, robust evidence has shown that several tobacco com-
panies have targeted those populations since the 1980s through ad-
vertising, commercial relationship building, and sponsorships (12).
However, further research examining factors contributing to Marl-
boro brand use among LGB Native Hawaiian/Other Pacific Is-
lander populations is needed.

Identifying as bisexual was associated with increased odds of us-
ing Newport cigarettes, which are primarily menthol cigarettes
(21). This reflects prior findings that bisexual smokers are more
likely than heterosexual smokers to smoke menthol cigarettes (22).
Although few studies have examined Newport advertising that tar-
gets LGBTQ+ populations, one review of Newport marketing
practices found that the Newport brand has historically used night-
life imagery to sell its products (23). This may have had implica-
tions for LGB Newport use in this study, because LGBTQ+ night-
life venues have long been known as important social spaces for
relationship building in LGBTQ+ communities (24). Moreover,
we found that Newport use was more prevalent among young bi-
sexual smokers, who may engage in nightlife activities more fre-
quently than older bisexual smokers. This result was not found for
lesbian/gay smokers, and research is needed on factors influen-
cing Newport brand preference across LGB subgroups.

Gender also played a part in Newport use by sexual orientation,
and female lesbian/gay and female bisexual smokers were more
likely to use Newport than male gay or bisexual smokers. This
mirrors studies showing that LGB female smokers have high rates
of menthol cigarette use (22). This finding emerged despite one
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study showing that female menthol smokers were more likely than
their counterparts who smoked nonmenthol cigarettes to perceive
their cigarettes as harmful (25). This finding may be partially re-
lated to targeted menthol cigarette marketing to women (26), but
no research to date has examined factors influencing Newport ci-
garette use among LGB females.

Race or ethnicity also had implications for Newport use in our
overall and interaction models. Black/African American race or
Hispanic/Latino ethnicity was associated with Newport use in the
overall models, which reflects previous studies (27). Moreover,
having a racial or ethnic identity of Native Hawaiian/Pacific Is-
lander or more than 1 race was associated with Newport use. We
also found a significant positive association between the interac-
tion of lesbian/gay identity and Hispanic/Latino ethnicity and
Newport cigarette use. Newport’s marketing, which may appeal to
LGBTQ+ populations (23) and documented targeted marketing of
Newport and other menthol cigarette brands to Hispanic/Latino
populations (12,13,28) may have possibly acted as intersectional
targeted marketing that had implications for Newport use in our
study. However, although Newport and other menthol cigarette
brands have heavily targeted Black/African American populations
(12,13), we did not find significant interactions between Black/
African American race and sexual orientation. Finally, we found a
significant positive association between lesbian/gay identity and
Native Hawaiian/Other Pacific Islander race or ethnicity and New-
port use, which may be related to the aforementioned targeted
marketing efforts. However, as was found with Marlboro use, the
CIs of this finding were very wide and should be interpreted cau-
tiously.

Lesbian/gay and bisexual smokers had approximately 3 times the
odds of American Spirit use as heterosexual smokers. This may
have been influenced by targeted marketing in LGB publications
(5). Although a previous study found higher odds of American
Spirit use among LGB smokers than heterosexual smokers, the
odds of use in our sample exceeded those found previously (29).
This may be due to the more recent years of data collection in our
study (2015–2017) than in that previous study (2013–2014), giv-
en increases in American Spirit cigarette use over time (16). The
increase in American Spirit use in recent years may be due to evid-
enced receptivity among smokers to American Spirit brand mar-
keting that characterizes the cigarettes as “natural” and “additive
free,” which contributes to perceptions of lower risk from smoking
American Spirit cigarettes (29). Although one study found no sig-
nificant differences in responses to this type of “health-oriented”
cigarette marketing by sexual orientation (29), further study is
needed about aspects of American Spirit marketing that may ap-
peal to LGB smokers.

Our findings lay the groundwork for further studies of cigarette
brand preference among LGB populations. Furthermore, our study
demonstrates the importance of studying LGB population sub-
groups, because we found differences not only in brand use
between LGB and heterosexual smokers, but also between lesbian/
gay and bisexual smokers. By also examining the associations
between gender and race or ethnicity and brand use in LGB
smokers, our study contributes an intersectional examination of ci-
garette brand use. Finally, understanding demographic correlates
of brand preference in populations experiencing tobacco-related
health disparities may inform tobacco regulation at the federal,
state, and local levels pertaining to targeted marketing of specific
brands and associated effects on public health.

Our study had limitations. First, NSDUH did not assess the ori-
gins of use of certain brands among LGB populations (eg, to-
bacco marketing). Additionally, the sexual orientation measure in
NSDUH did not account for all emerging sexual identities or all
terminologies. Furthermore, NSDUH inquired about participant
sex (male/female) rather than gender identity, despite labeling the
variable/construct “gender.” Also, because the gender variable was
operationalized in binary terms, brand use in noncisgender (people
whose gender identities do not correspond with their birth sex)
populations cannot be determined from this survey. Although NS-
DUH collected data from several racial or ethnic groups, analyses
were limited by small sample sizes in some groups. However, col-
lapsing or excluding certain racial or ethnic groups from analysis
may compound health disparities and erase the experiences of in-
dividuals in certain groups. Our study focused on intersections
between sexual orientation, gender, race or ethnicity, and cigarette
brand use. Future studies could consider examining other charac-
teristics that may be included in marketing efforts, such as age and
income. However, in our study, we did not find noteworthy vari-
ations across brands; younger age groups were more likely than
older groups to use almost all brands, and low-income smokers
were more likely than high-income smokers to use all brands. Ad-
ditionally, because the NSDUH measure of brand use allowed par-
ticipants to choose only one brand, we were not able to examine
multibrand use among participants. Therefore, given the numer-
ous cigarette brands available, further research on multibrand use
and potential overlaps in predictors of the use of certain brands
(eg, use of menthol cigarettes from multiple brands, use of mul-
tiple brands with similar marketing strategies) is needed. Finally,
we studied cigarette brand use, and given the increased use of e-
cigarettes in the US in recent years, future studies could include
brand preference for e-cigarettes (NSDUH does not contain ques-
tions about e-cigarette use).

LGB smokers may be more likely than heterosexual smokers to
smoke some commonly used cigarette brands. Moreover, gender
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and race or ethnicity may have implications for brand preference
among LGB smokers. Targeted marketing by sexual orientation,
gender, and race or ethnicity is an important contributor to brand
use. Future research could consider examining the implications of
targeted marketing and other potential contributors to brand use
among LGBTQ+ smokers by using an intersectional approach that
includes a wide variety of sexual orientations, gender identities,
and races and ethnicities.
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Tables

Table 1. Characteristics of Participant Sample (N = 24,310) Stratified by Sexual Orientation and Cigarette Brand Smoked, National Survey on Drug Use and Health
2015–2017a

Characteristic Camel Marlboro Newport Pall Mall American Spirit

Heterosexual Smokers, n = 21,845

Total 3,208 (12.9)b 11,544 (53.1)b 4,710 (20.5)b 1,189 (8.4)b 1,194 (5.1)b

Annual income, $

<20,000 648 (17.4) 2,734 (20.5)b 1,887 (37.5)c 385 (31.0) 285 (19.8)

20,000–49,999 1,187 (34.6) 4,155 (32.8)b 1,744 (36.1)c 488 (41.5) 395 (32.5)

50,000–74,999 545 (17.9) 1,769 (16.1)b 493 (11.5)c 163 (13.4) 178 (15.7)

≥75,000 828 (30.1) 2,886 (30.7)b 586 (14.9)c 153 (14.1) 336 (32.1)

Age, y

18–25 1,277 (23.1)d 4,150 (18.1)b 1,755 (20.8)b 145 (3.9)b 514 (26.3)d

26–34 968 (30.9)d 2,922 (23.1)b 1,423 (29.0)b 181 (9.8)b 301 (25.8)d

35–49 756 (29.1)d 3,240 (31.3)b 1,136 (29.3)b 447 (27.4)b 274 (25.9)d

50–64 177 (14.4)d 1,031 (23.0)b 345 (17.9)b 278 (38.6)b 76 (17.3)d

≥65 30 (2.5)d 201 (4.5)b 51 (3.0)b 138 (20.2)b 29 (4.8)d

Race or ethnicity

Asian 92 (3.2) 315 (3.5)c 40 (1.0)e 7 (1.2) 42 (4.1)

Black/African American 75 (2.9) 281 (2.7)c 2,227 (49.6)e 85 (7.6) 26 (2.5)

Hispanic/Latino 476 (16.2) 1,666 (15.9)c 719 (14.9)e 69 (6.9) 148 (12.9)

Native American/Alaska
Native

75 (0.9) 419 (1.1)c 57 (0.6)e 30 (1.2) 17 (0.6)

Native Hawaiian/Other
Pacific Islander

17 (0.6) 26 (0.1)c 30 (0.7)e 8 (0.4) 4 (0.2)

White 2,352 (74.2) 8,412 (74.8)c 1,420 (30.6)e 938 (80.8) 886 (76.0)

>1 race 121 (2.0) 425 (2.0)c 217 (2.6)e 52 (2.0) 71 (3.5)

Gender

Male 1,799 (62.0)b 6,452 (58.2)b 2,545 (56.5)b 621 (53.8) 774 (64.8)c

Female 1,409 (38.0)b 5,092 (41.8)b 2,165 (43.5)b 568 (46.2) 420 (35.2)c

Lesbian/Gay Smokers, n = 746

Total 129 (16.5)b 356 (46.8)b 171 (20.4)b 32 (5.4)b 58 (11.0)b

Annual income, $

<20,000 30 (17.4) 108 (25.8)b 64 (38.3)c 12 (39.2) 10 (8.5)

20,000–49,999 49 (30.9) 112 (26.2)b 67 (31.4)c 12 (46.9) 20 (28.1)

50,000–74,999 19 (23.4) 46 (19.2)b 20 (15.4)c 6 (13.3) 8 (18.6)

≥75,000 31 (28.3) 90 (28.8)b 20 (15.0)c 2 (0.6) 20 (44.8)

a Values are number (weighted percentage). Because of weighted percentages and rounding, some columns do not add up to 100%.
b P < .001, calculated by χ2 test.
c P = .001, calculated by χ2 test.
d P = .002, calculated by χ2 test.
e P = .03, calculated by χ2 test.

(continued on next page)

PREVENTING CHRONIC DISEASE VOLUME 18, E94

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2021

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

8       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2021/21_0160.htm



(continued)

Table 1. Characteristics of Participant Sample (N = 24,310) Stratified by Sexual Orientation and Cigarette Brand Smoked, National Survey on Drug Use and Health
2015–2017a

Characteristic Camel Marlboro Newport Pall Mall American Spirit

Age, y

18–25 59 (31.1)d 165 (24.4)b 90 (29.8)b 8 (9.1)b 23 (21.2)d

26–34 38 (35.8)d 80 (26.1)b 47 (33.4)b 4 (10.1)b 14 (23.2)d

35–49 24 (21.7)d 82 (27.6)b 27 (25.3)b 10 (23.3)b 12 (14.2)d

50–64 8 (11.4)d 24 (18.9)b 6 (8.2)b 7 (43.5)b 6 (25.5)d

≥65 0d 5 (3.0)b 1 (3.3)b 3 (14.1)b 3 (15.9)d

Race or ethnicity

Asian 1 (3.2) 7 (1.8)c 0e 0 2 (4.0)

Black/African American 5 (6.4) 17 (4.2)c 83 (54.1)e 4 (9.1) 2 (1.8)

Hispanic/Latino 26 (23.6) 63 (17.8)c 39 (21.3)e 0 9 (17.7)

Native American/Alaska
Native

6 (1.7) 12 (1.5)c 3 (0.3)e 2 (1.7) 0

Native Hawaiian/Other
Pacific Islander

0 6 (1.2)c 2 (3.8)e 1 (1.4) 1 (0.2)

White 78 (59.1) 230 (71.0)c 33 (15.7)e 24 (86.6) 40 (74.2)

>1 race 13 (6.2) 21 (2.6)c 11 (4.8)e 1 (1.1) 4 (2.1)

Gender

Male 68 (59.6)b 185 (58.9)b 61 (45.8)b 17 (69.4) 34 (67.0)c

Female 61 (40.4)b 171 (41.1)b 110 (54.3)b 15 (30.6) 24 (33.0)c

Bisexual Smokers, n = 1,719

Total 284 (17.2)b 778 (40.3)b 424 (25.6)b 71 (5.5)b 162 (11.4)b

Annual income, $

<20,000 80 (19.3) 281 (33.3)b 225 (53.5)c 24 (33.5) 52 (27.9)

20,000–49,999 108 (41.6) 277 (35.2)b 121 (28.6)c 27 (42.4) 60 (33.8)

50,000–74,999 50 (18.2) 91 (11.2)b 34 (6.1)c 11 (10.4) 16 (9.8)

≥75,000 46 (20.8) 129 (20.4)b 44 (11.9)c 9 (13.7) 34 (28.5)

Age, y

18–25 172 (42.1)d 474 (43.0)b 233 (38.2)b 31 (23.4)b 99 (40.1)d

26–34 78 (36.0)d 194 (30.7)b 127 (32.9)b 19 (31.1)b 45 (41.7)d

35–49 32 (20.3)d 97 (20.8)b 53 (20.3)b 12 (11.2)b 17 (15.6)d

50–64 2 (1.6)d 10 (5.0)b 10 (7.9)b 8 (30.4)b 1 (2.7)d

≥65 0d 3 (0.6)b 1 (0.7)b 1 (4.0)b 0d

Race or ethnicity

Asian 8 (4.4) 9 (1.0)c 3 (1.1)e 1 (2.7) 3 (0.7)

Black/African American 8 (4.9) 22 (2.1)c 181 (48.5)e 2 (1.8) 2 (0.9)

a Values are number (weighted percentage). Because of weighted percentages and rounding, some columns do not add up to 100%.
b P < .001, calculated by χ2 test.
c P = .001, calculated by χ2 test.
d P = .002, calculated by χ2 test.
e P = .03, calculated by χ2 test.
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(continued)

Table 1. Characteristics of Participant Sample (N = 24,310) Stratified by Sexual Orientation and Cigarette Brand Smoked, National Survey on Drug Use and Health
2015–2017a

Characteristic Camel Marlboro Newport Pall Mall American Spirit

Hispanic/Latino 37 (18.1) 102 (11.8)c 68 (14.8)e 4 (5.0) 24 (22.6)

Native American/Alaska
Native

4 (0.6) 29 (1.3)c 8 (0.4)e 0 5 (1.2)

Native Hawaiian/Other
Pacific Islander

6 (0.6) 4 (0.5)c 0e 0 0

White 203 (68.6) 567 (80.9)c 133 (30.4)e 57 (86.7) 118 (70.0)

>1 race 18 (2.8) 45 (2.5)c 31 (4.8)e 7 (3.9) 10 (4.6)

Gender

Male 53 (22.5)b 161 (24.6)b 41 (12.2)b 19 (38.2) 42 (35.6)c

Female 231 (77.5)b 617 (75.4)b 383 (87.8)b 52 (61.8) 120 (64.4)c

a Values are number (weighted percentage). Because of weighted percentages and rounding, some columns do not add up to 100%.
b P < .001, calculated by χ2 test.
c P = .001, calculated by χ2 test.
d P = .002, calculated by χ2 test.
e P = .03, calculated by χ2 test.
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Table 2. Logistic Regression Models of Cigarette Brand Use Among Participant Sample (N = 24,310) by Sexual Orientation and Sociodemographic Characteristics,
National Survey on Drug Use and Health 2015–2017a

Characteristic Camel Marlboro Newport Pall Mall American Spirit

Sexual orientation

Heterosexual 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Lesbian/gay 1.7 (1.2–2.3)b 1.2 (1.0–1.4)c 1.2 (0.9–1.5) 0.9 (0.6–1.5) 2.8 (1.9–4.1)d

Bisexual 1.8 (1.5–2.2)d 1.1 (1.0–1.3) 1.7 (1.4–2.1)d 1.5 (1.0–2.2) 3.2 (2.5–4.1)d

Annual income, $

<20,000 1.5 (1.3–1.7)d 2.1 (2.0–2.3)d 4.0 (3.5–4.6)d 7.9 (6.0–10.5)d 1.5 (1.2–1.9)e

20,000–49,999 1.7 (1.5–1.9)d 1.7 (1.6–1.9)d 2.4 (2.1–2.7)d 5.1 (4.0–6.6)d 1.4 (1.1–1.7)c

50,000–74,999 1.5 (1.3–1.7)d 1.4 (1.3–1.5)d 1.5 (1.3–1.8)d 2.6 (1.9–3.4)d 1.1 (0.9–1.5)

≥75,000 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Age, y

18–25 16.4 (10.1–26.7)d 7.4 (6.2–8.9)d 8.2 (5.7–11.8)d 0.3 (0.2–0.5)d 7.5 (4.7–12.0)d

26–34 19.5 (11.7–32.4)d 8.8 (7.4–10.5)d 12.0 (8.4–17.0)d 0.8 (0.7–1.1) 7.1 (4.4–11.5)d

35–49 11.8 (7.2–19.4)d 7.7 (6.3–9.2)d 8.2 (5.7–11.8)d 1.6 (1.3–2.1)d 4.4 (2.7–7.1)d

50–64 5.1 (2.9–8.8)d 4.8 (3.9–5.8)d 4.6 (3.1–6.6)d 2.0 (1.5–2.6)d 2.7 (1.6–4.6)f

≥65 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Race or ethnicity

Asian 0.4 (0.3–0.6)d 0.5 (0.4–0.6)d 0.3 (0.2–0.5)d 0.3 (0.1–0.5)f 0.5 (0.3–0.9)c

Black/African American 0.2 (0.1–0.2)d 0.1 (0.1–0.2)d 7.2 (6.5–8.0)d 0.4 (0.3–0.5)d 0.1 (0.1–0.2)d

Hispanic/Latino 0.7 (0.6–0.7)d 0.6 (0.6–0.7)d 1.4 (1.2–1.6)c 0.3 (0.2–0.4)d 0.6 (0.4–0.7)d

Native American/Alaska
Native

1.2 (0.9–1.6) 1.4 (1.1–1.6)b 1.5 (0.9–2.4) 1.1 (0.6–2.1) 0.8 (0.4–1.5)

Native Hawaiian/Other
Pacific Islander

1.2 (0.4–3.5) 0.3 (0.2–0.5)d 3.7 (2.2–6.3)d 0.7 (0.2–2.0) 0.4 (0.1–1.3)

White 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

>1 race 0.9 (0.7–1.2) 0.9 (0.7–1.1) 2.7 (2.1–3.5)d 0.8 (0.5–1.2) 1.4 (1.0–2.0)

Gender

Male 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Female 0.6 (0.6–0.7)d 0.7 (0.70–0.74)d 0.7 (0.6–0.8)d 0.7 (0.6–0.8)d 0.5 (0.5–0.6)d

a Values are odds ratio (95% CI). Each model represents a separate and independent analysis, but models were combined for simultaneous viewing.
b P = .003, calculated by t test.
c P < .05, calculated by t test.
d P < .001, calculated by t test.
e P = .002, calculated by t test.
f P = .001, calculated by t test.
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Table 3. Logistic Regression Models Among Participant Sample (N = 24,310) in Relation to Cigarette Choice, by Sexual Orientation and Sociodemographic Charac-
teristics, National Survey on Drug Use and Health 2015–2017a

Characteristic

Interaction Effects of Sexual Orientation and Gender
Interaction Effects of Sexual Orientation and Race

or Ethnicity

Camel Marlboro Newport Marlboro Newport

Sexual orientation

Heterosexual 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Lesbian/gay 1.5 (0.9–2.4) 1.1 (0.9–1.4) 0.9 (0.6–1.3) 1.1 (0.9–1.4) 0.6 (0.4–1.1)

Bisexual 1.2 (0.8–1.7) 0.8 (0.6–1.1) 0.7 (0.4–1.1) 1.3 (1.1–1.5)b 1.6 (1.3–2.0)c

Annual income, $

<20,000 1.5 (1.3–1.7)c 2.1 (2.0–2.3)c 4.0 (3.5–4.6)c 2.1 (2.0–2.3)c 4.0 (3.5–4.6)c

20,000–49,999 1.7 (1.5–1.9)c 1.7 (1.6–1.9)c 2.4 (2.1–2.7)c 1.7 (1.6–1.9)c 2.4 (2.1–2.7)c

50,000–74,999 1.5 (1.3–1.7)c 1.4 (1.3–1.5)c 1.6 (1.3–1.8)c 1.4 (1.3–1.5)c 1.5 (1.3–1.8)c

≥75,000 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Age, y

18–25 16.3 (10.0–26.5)c 7.4 (6.2–8.9)c 8.0 (5.6–11.6)c 7.4 (6.2–8.9)c 8.2 (5.7–11.9)c

26–34 19.3 (11.6–32.2)c 8.8 (7.4–10.5)c 11.8 (8.3–16.8)c 8.8 (7.4–10.5)c 12.1 (8.5–17.2)c

35–49 11.7 (7.1–19.3)c 7.6 (6.3–9.2)c 8.1 (5.6–11.7)c 7.6 (6.3–9.2)c 8.2 (5.7–11.9)c

50–64 5.1 (2.9–8.8)c 4.8 (3.9–5.8)c 4.5 (3.1–6.6)c 4.8 (3.9–5.8)c 4.6 (3.1–6.7)c

≥65 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Race/ethnicity

Asian 0.4 (0.3–0.6)c 0.5 (0.4–0.6)c 0.3 (0.2–0.5)c 0.5 (0.4–0.6)c 0.3 (0.2–0.5)c

Black/African American 0.2 (0.1–0.2)c 0.1 (0.1–0.2)c 7.2 (6.5–8.0)c 0.1 (0.1–0.2)c 7.1 (6.3–7.9)c

Hispanic/Latino 0.7 (0.6–0.7)c 0.6 (0.6–0.7)c 1.4 (1.2–1.6)c 0.6 (0.6–0.7)c 1.3 (1.1–1.6)d

Native American/Alaska Native 1.2 (0.9–1.6) 1.4 (1.1–1.6)e 1.5 (0.9–2.4) 1.3 (1.1–1.7)f 1.5 (0.9–2.5)

Native Hawaiian/Other Pacific
Islander

1.3 (0.4–3.6) 0.3 (0.2–0.5)c 3.8 (2.2–6.4)c 0.2 (0.1–0.4)c 3.4 (1.9–5.9)c

White 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

>1 race 0.9 (0.7–1.2) 0.9 (0.7–1.1) 2.7 (2.1–3.5)c 0.9 (0.7–1.2) 2.6 (2.0–3.5)c

Gender

Male 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Female 0.6 (0.5–0.7)c 0.7 (0.6–0.7)c 0.7 (0.6–0.7)c 0.7 (0.65–0.7)c 0.7 (0.6–0.8)c

Sexual orientation and genderg

Abbreviation: — , not included in model because there were no participants in this category.
a Tests the interaction effects of sexual orientation and gender and sexual orientation and race or ethnicity (brands included represent brands for which significant
interactions for gender, race, or ethnicity were found). Values are odds ratio (95% CI). Each model represents a separate and independent analysis, but models
were combined for simultaneous viewing.
b P = .004, calculated by t test.
c P < .001, calculated by t test.
d P = .001, calculated by t test.
e P = .003, calculated by t test.
f P < .05, calculated by t test.
g Base categories of heterosexual and gender omitted from model. Analyses within lesbian/gay and bisexual groups are shown.
h P = .002, calculated by t test.
i Base categories of heterosexual and race or ethnicity omitted from model. Analyses within lesbian/gay and bisexual groups are shown.

(continued on next page)
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(continued)

Table 3. Logistic Regression Models Among Participant Sample (N = 24,310) in Relation to Cigarette Choice, by Sexual Orientation and Sociodemographic Charac-
teristics, National Survey on Drug Use and Health 2015–2017a

Characteristic

Interaction Effects of Sexual Orientation and Gender
Interaction Effects of Sexual Orientation and Race

or Ethnicity

Camel Marlboro Newport Marlboro Newport

Gay male 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Lesbian/gay female 1.5 (0.7–2.8) 1.3 (0.9–1.9) 1.8 (1.1–3.2)f  —  —

Bisexual male 1[Reference] 1[Reference] 1[Reference] 1[Reference] 1[Reference]

Bisexual female 1.8 (1.3–2.7)h 1.6 (1.1–2.2)f 3.4 (2.0–5.7)c  —  —

Sexual orientation and race or ethnicityi

Lesbian/gay Asian  —  —  — 0.7 (0.2–2.1)  —

Lesbian/gay Black/ African
American

 —  —  — 1.4 (0.7–2.7) 1.9 (0.8–4.4)

Lesbian/gay Hispanic/Latino  —  —  — 1.2 (0.8–1.9) 3.2 (1.5–6.5)h

Lesbian/gay Native American/
Alaska Native

 —  —  — 1.7 (0.6–4.8) 0.8 (0.1–5.7)

Lesbian/gay Native Hawaiian/
Other Pacific Islander

 —  —  — 7.5 (1.4–39.9)f 7.7 (1.2–47.9)f

Lesbian/gay White  —  —  — Reference Reference

Lesbian/gay >1 race  —  —  — 0.9 (0.5–1.7) 2.6 (0.5–15.1)

Bisexual Asian  —  —  — 0.3 (0.1–0.8)f 1.4 (0.3–6.3)

Bisexual Black/African American  —  —  — 0.7 (0.4–1.3) 1.2 (0.8–1.6)

Bisexual Hispanic/Latino  —  —  — 0.7 (0.5–1.0) 1.2 (0.7–1.8)

Bisexual Native American/Alaska
Native

 —  —  — 1.0 (0.4–2.2) 0.7 (0.2–2.2)

Bisexual Native Hawaiian/Other
Pacific Islander

 —  —  — 7.9 (2.0–31.4)b __

Bisexual White  —  —  — Reference  —

Bisexual >1 race  —  —  — 0.5 (0.3–0.9)f 1.0 (0.6–1.8)

Abbreviation: — , not included in model because there were no participants in this category.
a Tests the interaction effects of sexual orientation and gender and sexual orientation and race or ethnicity (brands included represent brands for which significant
interactions for gender, race, or ethnicity were found). Values are odds ratio (95% CI). Each model represents a separate and independent analysis, but models
were combined for simultaneous viewing.
b P = .004, calculated by t test.
c P < .001, calculated by t test.
d P = .001, calculated by t test.
e P = .003, calculated by t test.
f P < .05, calculated by t test.
g Base categories of heterosexual and gender omitted from model. Analyses within lesbian/gay and bisexual groups are shown.
h P = .002, calculated by t test.
i Base categories of heterosexual and race or ethnicity omitted from model. Analyses within lesbian/gay and bisexual groups are shown.
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