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Tobacco use is disproportionately high among sexual minorities (i.e., lesbian/gay and
bisexual [LGB] individuals). Receptivity to tobacco advertising is an established risk factor
for tobacco use among the general population, yet little research has assessed how receptivity
to tobacco advertising differs based on sexual identity and sex. Additionally, studies often
fail to distinguish between LGB identities, creating a monolith of sexual identity that
ignores different underlying risk factors and behaviors. This study examined differences
in receptivity to advertising of five tobacco product categories (any tobacco, cigarettes,
cigars, e-cigarettes, and smokeless tobacco) between straight/heterosexual and LGB young
adults by sex. We used data from Wave 1 of the Population Assessment of Tobacco and
Health Study Restricted Use File. Analyses were limited to young adults (aged 18–24) with
complete data on sexual identity (n = 8,839). Multivariable logistic regressions examined
the association between receptivity and sexual identity, controlling for demographics, past
30-day tobacco use, and media use, stratified by sex. In the multivariable models, gay
males had higher odds of receptivity to cigar advertising and gay and bisexual males had
higher odds of receptivity to e-cigarette advertising, compared with straight/heterosexual
males. Compared with straight/heterosexual females, bisexual females had higher odds of
receptivity to advertising for all products; lesbian/gay females had higher odds of receptivity
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to any tobacco advertising. In conclusion, our study identified elevated receptivity to tobacco
marketing among sexual minorities—particularly sexual minority women. More research is
needed to understand the sources of exposure to tobacco advertising and the reasons for
elevated receptivity among LGB individuals.

Keywords: sexual minority; tobacco use; tobacco advertising; young adults; substance use

Statement of Public Health Significance: Tobacco use has a disproportionate, negative
impact on sexual minorities. We found that sexual minority young adults report greater
receptivity to tobacco advertising for certain products but this varied by sex and LGB
subgroup. These findings may help develop interventions that address tobacco-related
disparities and reduce tobacco use within LGB populations.

INTRODUCTION

Sexual minorities, including those who identify as lesbian, gay, or bisexual (LGB), are a
critical tobacco-disparity population.1–9 Compared with heterosexual adults, LGB adults
report a higher prevalence of any current tobacco use (25.1% vs. 18.8%), current combusti‐
ble use (18.9% vs. 15.0%), and current cigarette use (16.1% vs. 12.3%).10 Furthermore,
cigarette smoking prevalence among LGB individuals has remained largely unchanged over
the past 30 years.11 Sexual minorities are also more likely to report tobacco use disorder (ie,
nicotine dependence)3,12,13 and daily smoking,14 compared with their heterosexual counter‐
parts. Young adult sexual minorities are at an especially high risk for tobacco use, reporting a
high prevalence of combustible tobacco use5,7,8,15,16 and a greater likelihood of initiating and
sustaining the use of cigarettes17 compared with heterosexual young adults.

Research suggests that protobacco marketing,18 which includes the advertising, promo‐
tion, and packaging of tobacco products, may contribute to LGB tobacco use disparities.3,19–

23 The causal effects of exposure to protobacco marketing on tobacco use behavior among
youth and young adults in the general population are well-established.24,25 Communication
theories,26–28 including McGuire’s persuasion model,29 posit that for advertising to impact
behavior, individuals must (1) be exposed to the ad, (2) pay attention to and recall the
ad, and then (3) have a favorable cognitive or affective response to the ad. In order
for an ad to impact attitudes and ultimately behaviors, all of these steps must occur.26,29

Furthermore, activation theory conceptualizes that there are individual differences in novelty
seeking (ie, need for arousal/stimulation) and that attention, recall, and arousal to a tobacco
advertisement are dependent on whether the message aligns with the individual’s need for
stimulation.27,28,30 For the first two steps of McGuire’s model (exposure and attention/recall),
studies show that LGB individuals report disproportionate exposure to and recall of tobacco
industry marketing,3,19,20,22,23,31 due in large part to tobacco industry targeting. Formerly
classified tobacco industry documents show that the tobacco industry has targeted the LGB
community with its marketing efforts for decades.18,32,33 The industry has engaged with
and explicitly targeted the LGB community via direct advertising in LGB publications and
publications with large LGB readership,32,34,35 promoting their products at LGB venues (e.g.,
gay/lesbian bars),32,34 sponsoring LGB events (e.g., Lesbian Film Festival),34,36 establishing
political ties with LGB leaders, and supporting certain LGB causes.32,34 One focus group
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study of LGB and transgender adults found that such targeting efforts were not necessarily
perceived negatively but rather as indicating and promoting social acceptance.37

Yet, there is a dearth of research on the third step in the process of persuasion in
terms of sexual minorities—response to favorable cognitive or affective response advertising.
One measure of favorable response is receptivity to tobacco marketing, which is defined as
involvement with or attachment to tobacco-related advertisements38 (e.g., having a favorite
tobacco advertisement)38,39 and advertisement likeability.40 Receptivity has been found to
influence smoking attitudes and behaviors among the general population.41–47 One study
using data from the Population Assessment of Tobacco and Health (PATH) Study found that
receptivity to tobacco advertising was associated with progression to susceptibility or ever
use of tobacco products among young people.42 A paucity of studies have shown that sexual
minorities report greater receptivity to tobacco industry marketing compared with their
heterosexual counterparts.3,19,21,31 However, this research is limited in relation to the products
and advertising channels examined. Because advertising tactics and volume vary greatly by
channel and product,24,48 there is a need for a comprehensive exploration of receptivity to
pro-tobacco marketing across the diverse product landscape and communication channels
(e.g., online). Additionally, most of these studies treat sexual minorities as a monolith and do
not distinguish between gay/lesbian and bisexual individuals, which may result in erroneous
conclusions, as data show that tobacco use risk factors and behaviors differ for lesbian/gay
vs bisexual individuals as well as by sex.7,15 Therefore, collapsing these identities into a single
LGB variable could disguise disparities in the populations.7,49 Indeed, research shows that
certain LGB subgroups (e.g., sexual minority females) smoke at higher rates,15 smoke more
heavily,3,50 report greater nicotine dependence,3,12,13 and make fewer quit attempts,3 compared
with others. There is evidence that this is also the case for tobacco marketing. For instance,
Tan et al. (2019) found that encoded e-cigarette ad exposure (i.e., minimal memory trace of
the ad) was higher for bisexual women compared with lesbian/gay women.23

The objective of this study is to help elucidate the correlates of tobacco-related health
disparities among sexual minorities by examining the differences in receptivity to tobacco
advertising between heterosexual and LGB young adults by sex.

METHODS

Data Source and Sample Size

We used data from the PATH Study, a nationally representative, longitudinal study of
tobacco-related risk factors and behaviors among youth and adults in the United States.51

For this analysis, we used data from Wave 1 of the adult (18 and older) Restricted Use
File (RUF).52 We used Wave 1 for this analysis since it is the only wave in which all
receptivity items are measured, and we used the RUF because it allows for the examination
of LGB respondents separately, whereas the Public Use File collapses these individuals into
one category. The analytic sample was limited to young adults (aged 18-24) with complete
data on sexual identity (n = 8,839). Analyses were limited to young adults since receptivity
questions were only asked for this age group, likely because the majority of people who
use tobacco products initiate prior to age 25.53 This study was approved as exempt by The
Rutgers Institutional Review Board (Pro2020002096).
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Sampling Frame and Data Collection

The PATH Study used a four-stage stratified area probability sampling design with a
two-phase design for the adult cohort toward the end of data collection. The study oversam‐
pled young adults (aged 18–24), African Americans, and tobacco users.51,54 Wave 1 data
collection took place from September 12, 2013, to December 14, 2014. The weighted
response rates for the household screener and the Wave 1 adult survey were 54% and 74%,
respectively, based on the American Association for Public Opinion Research guidelines.51,54

Additional details on the sampling approach and data collection procedures for the PATH
Study design can be found elsewhere.51,54

Measures

Dependent Variable. Three separate items were used to measure receptivity. First, respond‐
ents were asked the following: “What is the brand of your favorite tobacco advertisement?”
Respondents could either select a specific brand, “something else,” or “I do not have a
favorite tobacco advertisement.” Next, participants were randomized to view 20 tobacco
ads from a pool of ads for different tobacco products (i.e., cigarettes, snus, dip, chewing
tobacco, large cigars, nonlarge cigars, and e-cigarettes) from different channels (i.e., print,
television for e-cigarettes only, and online). After exposure to each ad, respondents were
asked the following “In the past 12 months, have you seen this advertisement before this
study?” Finally, respondents were asked whether they liked the ad, regardless of whether
or not they had seen it; response options included “like this ad,” “have no opinion about
this ad,” and “dislike this ad.” Respondents who didn’t like or recall any ads for a given
tobacco product and didn’t have a favorite tobacco ad or their favorite ad was not for
that particular product were categorized as having “no advertising receptivity.” Those who
recalled at least one ad, didn’t like any of the ads, didn’t have a favorite ad, or their
favorite ad was not for that particular product were categorized as having “low advertising
receptivity”; respondents who liked at least one ad or had a favorite ad for that product
were categorized as having “moderate advertising receptivity”; those who liked at least one ad
and had a favorite tobacco ad for that product were categorized as having “high advertising
receptivity.” This definition was based on prior studies using data from the PATH Study
to assess receptivity.42,45,55 Product-specific receptivity variables were developed for cigarettes,
cigars, smokeless tobacco, and e-cigarettes. Any tobacco advertising receptivity was defined
based on an individual’s highest reported receptivity to cigarette, cigar, smokeless tobacco, or
e-cigarette advertisements. Product-specific and any tobacco receptivity was dichotomized—
none/low and moderate/high receptivity. We dichotomized receptivity rather than treating
it as a four-level variable to allow for sufficient cell sizes to examine differences by sex and
sexual identity.

Independent Variable. To assess sexual identity, all respondents were asked, “Do you think
of yourself as…” Answer choices for males included the following: (1) gay, (2) straight, that
is not gay, (3) bisexual, and (4) something else. Answer choices for females included the
following: (1) lesbian or gay, (2) straight, that is not lesbian or gay, (3) bisexual, and (4)
something else. Young adults who identified as something else were excluded from analyses.
Sex was categorized as male or female.

Covariates. Covariates included race/ethnicity (non-Hispanic [NH] white, NH Black,
NH other, or Hispanic), education (less than high school, high school graduate/general
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equivalency diploma [GED], some college, college, or more), and poverty level (below
poverty level [<100% of poverty guideline], at or near poverty level [100%–199% of poverty
guidelines], and at or above twice poverty level [≥200% of poverty guideline]).

We also examined past 30-day use of cigarettes, cigars (traditional cigars, cigarillos,
and/or filtered cigars), e-cigarettes, and smokeless tobacco (loose snus, moist snuff, dip, spit,
chewing tobacco, snus pouches, and/or dissolvable tobacco). Past 30-day use of any tobacco
was defined as the use of any of these products.

TV and Internet use were also included as covariates as they may influence exposure to
tobacco ads. Respondents were asked, “About how long do you spend watching TV on a
typical day?” Response options include “none,” “less than 1 hour,” “1–2 hours,” “3–4 hours,”
and “more than 4 hours.” We treated TV as a continuous variable ranging from 1 (“none”)
to 5 (“more than 4 hours”). Respondents were also asked, “Overall, how often do you use the
Internet?” and answer choices include “don’t have regular Internet access,” “less often,” “every
few weeks,” “1–2 days a week,” “3–5 days a week, “about once a week,” and “several times
a day.” We treated Internet use as a continuous variable ranging from 0 (“don’t have regular
Internet access”) to 6 (“several times a day”).

Data Analysis

We conducted all analyses in Stata 17.1 MP56 using SVY procedures to account for weighting
and stratified all analyses by sex. First, we used chi-squared tests to examine the bivariate
association between sexual identity and demographics, tobacco use, and media use. We then
used chi-squared tests to examine the association between sexual identity and receptivity
to any tobacco advertising and each product. Next, we ran multivariable logistic regression
models to estimate the association between sexual identity and receptivity to any tobacco
advertising and each product, controlling for race/ethnicity, education, poverty level, TV
use, Internet use, and past 30-day use of the corresponding product (e.g, past 30-day
cigarette use when examining receptivity to cigarette advertising). We ran each model
three times, changing the reference group for sexual identity in each model to allow for
comparison of odds ratios between groups (eg, lesbian/gay vs. bisexual and bisexual vs.
straight/heterosexual). However, straight/heterosexual respondents are the reference group in
the adjusted odds ratios (aORs) reported in the results. We then estimated the marginal
prevalence of receptivity using the “margins” command in Stata in order to compare the
prevalence of receptivity across groups, while controlling for covariates. Data were weighted
to be nationally representative and to adjust for oversampling and nonresponse. Variance
estimation procedures were used to account for stratification and clustering utilized in
sampling; replicate weights, calculated using Fay’s variant of balanced repeated replication,
were used to calculate standard errors. We used the balanced repeated replication method to
form replicate weights. Estimates with small cell sizes were suppressed per the PATH Study
user guide.51,54

RESULTS

Table 1 summarizes the characteristics of the young adult males from Wave 1 of the PATH
study by sexual identity. Among male young adults, sexual identity was associated with
education such that a greater proportion of gay males reported having completed college or
more (23.92%, 95% CI: 14.50, 36.82) compared with straight/heterosexual males (11.02%,

Differences in Tobacco Advertising Receptivity Among Young Adults by Sexual Identity and Sex 5



TA
B

LE
 1

. 
 

W
ei

gh
te

d 
Sa

m
pl

e 
C

ha
ra

ct
er

is
ti

cs
 o

f Y
ou

ng
 A

du
lt

 M
al

es
 (A

ge
d 

18
–2

4;
 U

nw
ei

gh
te

d 
n 

= 
4,

50
1)

St
ra

ig
ht

/h
et

er
os

ex
ua

l
(n

 =
 4

,2
93

)
G

ay
(n

 =
 1

14
)

Bi
se

xu
al

(n
 =

 9
4)

P-
va

lu
e

%
 (9

5%
 C

I)
%

 (9
5%

 C
I)

%
 (9

5%
 C

I)
To

ta
l

95
.4

3 
(9

4.
61

, 9
6.

12
)

2.
51

 (2
.0

2,
 3

.1
3)

2.
06

 (1
.6

3,
 2

.5
9)

D
em

og
ra

ph
ic

s
R

ac
e/

et
hn

ic
ity

N
S

 
 N

H
 W

hi
te

55
.1

6 
(5

2.
92

, 5
7.

39
)

46
.6

8 
(3

6.
45

, 5
7.

20
)

57
.8

9 
(4

4.
68

, 7
0.

06
)

 
 N

H
 B

la
ck

11
.9

5 
(1

0.
86

, 1
3.

14
)

13
.7

4 
(8

.9
5,

 2
0.

52
)

7.
83

 (3
.5

8,
 1

6.
27

)
 

 N
H

 O
th

er
11

.7
4 

(0
.9

9,
 1

3.
86

)
16

.6
1 

(7
.4

4,
 3

3.
04

)
17

.7
8 

(8
.0

5,
 3

4.
81

)
 

 H
isp

an
ic

21
.1

5 
(1

9.
59

, 2
2.

79
)

22
.9

6 
(1

5.
38

, 3
2.

84
)

16
.5

0 
(9

.3
4,

 2
7.

50
)

Ed
uc

at
io

n
.0

30
3

 
 L

es
s t

ha
n 

H
S

17
.7

5 
(1

6.
53

, 1
9.

04
)

16
.3

1 
(9

.4
1,

 2
6.

77
)

15
.5

5 
(9

.0
3,

 2
5.

47
)

 
 H

S 
gr

ad
/G

ED
30

.4
6 

(2
9.

23
, 3

1.
71

)
23

.5
6 

(1
5.

88
, 3

3.
47

)
33

.0
9 

(2
2.

96
, 4

5.
06

)
 

 S
om

e 
co

lle
ge

40
.7

7 
(3

9.
09

, 4
2.

46
)

36
.2

1 
(2

7.
54

, 4
5.

89
)

34
.2

8 
(2

4.
19

, 4
6.

02
)

 
 C

ol
le

ge
 o

r m
or

e
11

.0
2 

(9
.5

9,
 1

2.
64

)
23

.9
2 

(1
4.

50
, 3

6.
82

)
17

.0
8 

(7
.8

4,
 3

3.
29

)
Po

ve
rt

y 
le

ve
l

N
S

 
 B

el
ow

 p
ov

er
ty

 le
ve

l (
< 

10
0%

 o
f

po
ve

rt
y 

gu
id

el
in

e)
44

.4
3 

(4
2.

44
, 4

6.
45

)
47

.3
8 

(3
5.

82
, 5

9.
24

)
46

.5
9 

(3
5.

14
, 5

8.
41

)

 
 A

t o
r n

ea
r p

ov
er

ty
 le

ve
l (

10
0–

19
9%

 o
f p

ov
er

ty
 g

ui
de

lin
e)

20
.1

4 
(1

8.
54

, 2
1.

83
)

24
.3

2 
(1

5.
63

, 3
5.

79
)

15
.4

8 
(8

.4
7,

 2
6.

60
)

 
 A

t o
r a

bo
ve

 tw
ic

e 
po

ve
rt

y 
le

ve
l

(≥
 2

00
%

 o
f p

ov
er

ty
 g

ui
de

lin
e)

35
.4

3 
(3

3.
14

, 3
7.

78
)

28
.2

9 
(1

8.
63

, 4
0.

48
)

37
.9

3 
(2

6.
81

, 5
0.

49
)

To
ba

cc
o 

us
e

Pa
st 

30
 d

ay
 a

ny
 to

ba
cc

o 
us

ea
45

.3
0 

(4
2.

97
, 4

7.
65

)
46

.0
1 

(3
5.

52
, 5

6.
87

)
43

.6
7 

(3
1.

49
, 5

6.
65

)
N

S
Pa

st 
30

 d
ay

 c
ig

ar
et

te
 u

se
33

.8
5 

(3
2.

01
, 3

5.
74

)
39

.8
2 

(3
0.

80
, 4

9.
58

)
35

.2
3 

(2
4.

96
, 4

7.
09

)
N

S
Pa

st 
30

 d
ay

 c
ig

ar
 u

se
b

21
.2

7 
(1

9.
78

, 2
2.

83
)

14
.5

4 
(9

.4
4,

 2
1.

72
)

17
.7

8 
(1

1.
02

, 2
7.

41
)

N
S

Pa
st 

30
 d

ay
 e

-c
ig

ar
et

te
 u

se
15

.8
3 

(1
4.

64
, 1

7.
09

)
14

.0
7 

(8
.4

0,
 2

2.
63

)
16

.8
3 

(9
.9

8,
 2

6.
97

)
N

S
Pa

st 
30

 d
ay

 sm
ok

el
es

s t
ob

ac
co

 u
se

c
10

.3
8 

(9
.3

9,
 1

1.
48

)
d

7.
95

 (3
.9

8,
 1

5.
24

)
N

S (C
on

tin
ue

d)

6 Ganz et al.



TA
B

LE
 1

. 
 

W
ei

gh
te

d 
Sa

m
pl

e 
C

ha
ra

ct
er

is
ti

cs
 o

f Y
ou

ng
 A

du
lt

 M
al

es
 (A

ge
d 

18
–2

4;
 U

nw
ei

gh
te

d 
n 

= 
4,

50
1)

 (C
on

ti
nu

ed
)

St
ra

ig
ht

/h
et

er
os

ex
ua

l
(n

 =
 4

,2
93

)
G

ay
(n

 =
 1

14
)

Bi
se

xu
al

(n
 =

 9
4)

P-
va

lu
e

M
ed

ia
 u

se
T

V
 u

se
 (1

–5
; M

 (S
E)

)
2.

97
 (0

.0
2)

2.
99

 (0
.1

3)
2.

72
 (0

.2
0)

N
S

In
te

rn
et

 u
se

 (0
–6

; M
 (S

E)
)

1.
40

 (0
.0

2)
1.

18
 (0

.0
7)

1.
40

 (0
.1

2)
0.

02
72

Ab
br

ev
ia

tio
ns

. C
I =

 c
on

fid
en

ce
 in

te
rv

al
; G

ED
 =

 G
en

er
al

 E
qu

iv
al

en
cy

 D
ip

lo
m

a;
 M

 =
 m

ea
n;

 H
S 

= 
hi

gh
 sc

ho
ol

; N
H

 =
 n

on
-H

isp
an

ic
; N

S 
= 

no
n-

sig
ni

fic
an

t; 
SE

 =
 st

an
da

rd
 e

rr
or

.
D

at
a 

ar
e 

fro
m

 th
e 

Po
pu

la
tio

n 
As

se
ss

m
en

t o
f T

ob
ac

co
 a

nd
 H

ea
lth

 S
tu

dy
 W

av
e 

1 
Re

str
ic

te
d-

U
se

 F
ile

 (2
01

3-
20

14
).

a In
cl

ud
es

 c
ig

ar
et

te
s, 

ci
ga

rs
, e

-c
ig

ar
et

te
s, 

an
d 

sm
ok

el
es

s t
ob

ac
co

.
b In

cl
ud

es
 tr

ad
iti

on
al

 c
ig

ar
s, 

ci
ga

ril
lo

s a
nd

 fi
lte

re
d 

ci
ga

rs
.

c In
cl

ud
es

 lo
os

e 
sn

us
, m

oi
st 

sn
uff

, d
ip

, s
pi

t, 
ch

ew
in

g 
to

ba
cc

o,
 sn

us
 p

ou
ch

es
 a

nd
 d

iss
ol

va
bl

e 
to

ba
cc

o
d D

at
a 

w
er

e 
su

pp
re

ss
ed

 p
er

 P
AT

H
 S

tu
dy

 d
at

a 
su

pp
re

ss
io

n 
gu

id
el

in
es

.

Differences in Tobacco Advertising Receptivity Among Young Adults by Sexual Identity and Sex 7



95% CI: 9.59, 12.64). Table 2 summarizes the characteristics of the young adult females
from Wave 1 of the PATH study by sexual identity. A greater proportion of lesbian/gay
female young adults identified as NH Black (24.72%, 95% CI: 17.62, 33.52), and a lower
proportion identified as NH Other (3.76%, 95% CI: 1.56, 8.81) compared with straight/
heterosexual female young adults (14.17%, 95% CI: 12.87; 15.59% and 10.23%, 95% CI:
8.82, 11.83). A greater proportion of lesbian/gay (61.05%, 95% CI: 50.60, 70.58) and
bisexual (61.12%, 95% CI: 55.52, 66.44) female young adults reported living below the
poverty line compared with their straight/heterosexual counterparts (48.30%, 95% CI:
46.31, 50.28). For all tobacco products, prevalence was lower for heterosexual/straight female
young adults compared with LGB female young adults (P < .001).

Tables 3 and 4 present findings on receptivity to tobacco advertising by sexual identity
for males and females, respectively. Among males (Table 3), moderate/high receptivity to
e-cigarette advertising was significantly greater among gay (37.11%, 95% CI: 27.24, 48.19)
and bisexual (35.03%, 95% CI: 23.38, 48.79) males compared with heterosexual males
(15.97%, 95% CI: 14.74, 17.29). Receptivity to cigar advertising was higher among gay
(28.00%, 95% CI: 18.37, 40.20) and bisexual (23.17%, 95% CI: 13.59, 36.63) young
adults, but this was only marginally statistically significant. For females (Table 4), moder‐
ate/high receptivity to advertising for any tobacco product, cigarettes, cigars, and e-cigarettes
was significantly higher among lesbian (24.31%–52.00%) and bisexual (23.93%–57.84%)
females compared with heterosexual females (15.62%–35.25%; all P < .001). The association
between sexual identity and receptivity to smokeless tobacco advertising was borderline
significant (P = .0476).

Table 5 describes the associations between sexual identity and tobacco ad receptivity
for males and females, adjusting for covariates. Among males, gay young adults reported
greater odds of receptivity to cigar advertising (aOR: 1.98, 95% CI: 1.09, 3.56) compared
with straight/heterosexual young adults. Both gay (aOR: 2.92, 95% CI: 1.76, 4.84) and
bisexual (aOR: 2.58, 95% CI: 1.46, 4.57) young adults reported greater odds of receptivity
to e-cigarette advertising compared with straight/heterosexual young adults. There were no
differences in odds of receptivity between gay and bisexual males.

Among females, bisexual young adults reported higher odds of receptivity to any tobacco
product (aOR: 2.44, 95% CI: 1.83, 3.26), cigarettes (aOR: 1.84, 95% CI: 1.35, 2.49),
cigars (aOR: 1.93, 95% CI: 1.40, 2.66), e-cigarettes (aOR: 1.60, 95% CI: 1.24, 2.06), and
smokeless tobacco (aOR: 1.50, 95% CI: 1.04, 2.17), compared with straight/heterosexual
young adults. Lesbian/gay young adults reported higher odds of receptivity to any tobacco
product compared with straight/heterosexual young adults (aOR: 2.17, 95% CI: 1.37, 3.42).
There were no differences in odds of receptivity between gay/lesbian and bisexual females.

Figure 1A presents the marginal prevalence of receptivity by sexual identity among
males, adjusting for covariates. Straight/heterosexual young adults reported a lower
prevalence of receptivity to e-cigarette advertising compared with gay and bisexual young
adults. There were no other differences in prevalence of receptivity after adjusting for
covariates.

Figure 1B presents the marginal prevalence of receptivity by sexual identity among
females, adjusting for covariates. Straight/heterosexual young adults reported a lower
prevalence of receptivity to advertising for any tobacco product compared with gay/lesbian
and bisexual young adults and lower prevalence of receptivity to cigarette, cigar, and
e-cigarette advertising compared with bisexual young adults. There were no other differences
in prevalence of receptivity after adjusting for covariates.

8 Ganz et al.
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DISCUSSION

For advertising to impact consumer behavior, individuals must first be exposed to, pay
attention to, recall, and respond positively to the advertisement. Our findings build upon
prior studies showing disproportionately high exposure and recall to tobacco industry

TABLE 3.  Weighted Tobacco Advertising Receptivity Among Young Adults (Aged
18-24) by Sexual Identity Among Males (unweighted n = 4,501)

None/low Moderate/high p-value

Receptivity to Any Tobacco Product Advertising
Sexual identity % (95% CI) .4309
Gay (n = 114) 46.31 (35.76, 57.21) 53.69 (42.79, 64.24)
Straight/heterosexual

(n = 4,293)
53.73 (51.74, 46.27) 46.27 (44.30, 48.26)

Bisexual (n = 94) 51.84 (38.55, 64.88) 48.16 (35.12, 61.45)

Receptivity to Cigarette Advertising
Sexual identity % (95% CI) .3832
Gay (n = 114) 59.86 (48.55, 70.16) 40.17 (29.84, 51.45)
Straight/heterosexual

(n = 4,293)
66.58 (64.74, 68.38) 33.42 (61.62, 35.26)

Bisexual (n = 94) 62.62 (49.40, 74.19) 37.38 (25.81, 50.60)

Receptivity to Cigar Advertisinga

Sexual identity % (95% CI) .0578
Gay (n = 114) 72.00 (59.80, 81.63) 28.00 (18.37, 40.20)
Straight/heterosexual

(n = 4,293)
82.51 (81.27, 83.69) 17.49 (16.31, 18.73)

Bisexual (n = 94) 76.83 (63.37, 86.41) 23.17 (13.59, 36.63)

Receptivity to E-Cigarette Advertising
Sexual identity % (95% CI) < .001
Gay (n = 114) 62.89 (51.81, 72.76) 37.11 (27.24, 48.19)
Straight/heterosexual

(n = 4,293)
84.03 (82.71, 84.03) 15.97 (14.74, 17.29)

Bisexual (n = 94) 64.97 (51.21, 76.62) 35.03 (23.38, 48.79)

Receptivity to Smokeless Tobacco Advertisingb

Sexual identity % (95% CI) .7607
Gay (n = 114) 80.60 (68.15, 88.98) 19.40 (11.02, 31.85)
Straight/heterosexual

(n = 4,293)
83.67 (82.31, 84.96) 16.33 (15.04, 17.69)

Bisexual (n = 94) 81.13 (65.15, 90.82) 18.87 (9.18, 34.85)

Data are from the Population Assessment of Tobacco and Health Study Wave 1 Restricted-Use File (2013–
2014)
aIncludes traditional cigars, cigarillos and filtered cigars.
bIncludes loose snus, moist snuff, dip, spit, chewing tobacco, snus pouches and dissolvable tobacco.
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marketing among sexual minorities, female LGB young adults in particular,3,19,20,22,23,31 by
demonstrating a greater positive response (ie, receptivity) to tobacco advertising among
LGB young adults compared with heterosexual/straight young adults. Similarly, Fallin et al.
found that LGB young adult females reported higher advertising receptivity compared with
straight/heterosexual young adult females and that bisexual males reported greater receptivity
to tobacco advertising compared with heterosexual/straight and gay young adults, although

TABLE 4.  Weighted Tobacco Advertising Receptivity Among Young Adults (Aged
18–24) by Sexual Identity Among Females (Unweighted n = 4,338)

None/low Moderate/high p-value

Receptivity to Any Tobacco Product Advertising
Sexual identity % (95% CI) < .001
Lesbian/gay (n = 121) 48.00 (38.02, 58.14) 52.00 (41.86, 61.98)
Straight/heterosexual

(n = 3,794)
64.75 (63.06, 66.41) 35.25 (33.59, 36.94)

Bisexual (n = 423) 42.16 (36.25, 48.30) 57.84 (51.70, 63.75)

Receptivity to Cigarette Advertising
Sexual identity % (95% CI) < .001
Lesbian/gay (n = 121) 56.19 (46.78, 65.17) 43.81 (34.83, 53.22)
Straight/heterosexual

 (n = 3,794)
72.97 (71.24, 74.62) 27.03 (25.38, 28.76)

Bisexual (n = 423) 49.55 (43.65, 55.46) 50.45 (44.54, 56.35)

Receptivity to Cigar Advertisinga

Sexual identity % (95% CI) < .001
Lesbian/gay (n = 121) 75.69 (65.65, 83.54) 24.31 (16.46, 34.35)
Straight/heterosexual

(n = 3,794)
86.80 (85.55, 87.96) 13.20 (12.04, 14.45)

Bisexual (n = 423) 72.89 (67.35, 77.80) 27.11 (22.20, 32.65)

Receptivity to E-Cigarette Advertising
Sexual identity % (95% CI) < .001
Lesbian/gay (n = 121) 74.09 (63.05, 82.73) 25.91 (17.27, 36.95)
Straight/heterosexual

(n = 3,794)
84.38 (83.08, 85.59) 15.62 (14.41, 16.92)

Bisexual (n = 423) 76.07 (71.43, 80.17) 23.93 (19.83, 28.57)

Receptivity to Smokeless Tobacco Advertising
Sexual identity % (95% CI) .0476
Lesbian/gay (n = 121) 83.65 (73.59, 90.38) 16.35 (9.62, 26.41)
Straight/heterosexual

(n = 3,794)
89.33 (88.10, 90.45) 10.67 (9.55, 11.90)

Bisexual (n = 423) 85.43 (80.87, 89.05) 14.57 (10.95, 19.13)

Data are from the Population Assessment of Tobacco and Health Study Wave 1 Restricted-Use File (2013–
2014).
aIncludes traditional cigars, cigarillos and filtered cigars.
bIncludes loose snus, moist snuff, dip, spit, chewing tobacco, snus pouches and dissolvable tobacco.
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their definition of receptivity was limited to the likelihood of using a tobacco promotional
item.3 Our study highlights the importance of examining within-group differences among
sexual minority populations. For example, we found that among males, gay young adults,
but not bisexual young adults, reported higher odds of receptivity to cigar advertising
compared with heterosexual/straight young adults. Yet for females, bisexual young adults,
but not gay/lesbian young adults, reported higher odds of receptivity to cigar advertising
compared with heterosexual/straight young adults. If all sexual minority young adults had

TABLE 5.  Weighted, Adjusted Logistic Regression Models of Sexual Identity
Associated with Tobacco Advertising Receptivity Among Young Adults Stratified by Sex

Moderate/high vs. no/low receptivity

Males Females

Any Tobacco
Sexual identity aOR (95% CI) aOR (95% CI)
Straight/heterosexual Reference Reference
Lesbian/gay 1.41 (0.82, 2.42) 2.17 (1.37, 3.42)a

Bisexual 0.95 (0.53, 1.71) 2.44 (1.83, 3.26)a

Cigarettes
Sexual identity aOR (95% CI) aOR (95% CI)
Straight/heterosexual Reference Reference
Lesbian/gay 1.16 (0.66, 2.03) 1.65 (1.00, 2.73)
Bisexual 1.01 (0.59, 1.73) 1.84 (1.35, 2.49)a

Cigarsb
Sexual identity aOR (95% CI) aOR (95% CI)
Straight/heterosexual Reference Reference
Lesbian/gay 1.98 (1.09, 3.56)a 1.53 (0.87, 2.67)
Bisexual 1.06 (0.53, 2.09) 1.93 (1.40, 2.66)a

E-cigarettes
Sexual identity aOR (95% CI) aOR (95% CI)
Straight/heterosexual Reference Reference
Lesbian/gay 2.92 (1.76, 4.84)a 1.76 (1.00, 3.12)
Bisexual 2.58 (1.46, 4.57)a 1.60 (1.24, 2.06)a

Smokeless Tobaccoc

Sexual identity aOR (95% CI) aOR (95% CI)
Straight/heterosexual Reference Reference
Lesbian/gay 1.52 (0.71, 3.26) 1.72 (0.85, 3.49)
Bisexual 0.93 (0.37, 2.32) 1.50 (1.04, 2.17)

a

Abbreviations: aOR = adjusted odds ratio; CI = confidence interval.
Data are from the PATH Study Wave 1 RUF (2013–2014). All models are adjusted for past 30-day product
use, poverty level, education, race/ethnicity, TV use, and Internet use.
aDiffers from straight/heterosexual (P < .05).
bIncludes traditional cigars, cigarillos, and filtered cigars.
cIncludes loose snus, moist snuff, dip, spit, chewing tobacco, snus pouches, and dissolvable tobacco.
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been collapsed into one category in our analyses, we would not have been able to uncover
these important within-group differences.

Among males, there were differences in odds of receptivity between heterosexual/straight
and gay and bisexual young adults for e-cigarettes, and for cigars, only gay males—not
bisexual males—reported higher odds of receptivity compared with heterosexual males.

Figure 1.  Weighted marginal prevalence of tobacco advertising receptivity by sexual identity among
males (A) and females (B); PATH Study, 2013–2014.
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While our study cannot explain why gay but not bisexual males reported greater odds of
being receptive to cigar advertising, this finding certainly warrants more research. Cigars
are a diverse product category. They vary greatly in terms of size, price, and appearance,
and all have distinct user characteristics.57,58 Furthermore, different cigar types (ie, cigarillos,
filtered cigars, and premium cigars) are advertised in different ways. For example, cigarillos
are heavily promoted at the point-of-sale with ads highlighting flavors and low cost, while
premium cigars are typically promoted as luxury items and via specialty publications and
tobacco/cigar shops.59,60 The inability to identify the specific cigar brands and types in
the advertisements shown to PATH Study participants makes it difficult to understand or
explain our findings regarding the appeal of cigar advertising among gay males. Therefore,
future research should examine receptivity to advertising for different cigar types among this
population.

For females, there were differences in receptivity for all products between heterosex‐
ual/straight and gay and bisexual young adults. Specifically, compared with heterosex‐
ual/straight females, we found that while lesbian/gay females reported higher odds of
receptivity to any tobacco product marketing, bisexual women reported higher odds
of receptivity across every product type, compared with heterosexual/straight females.
We did not identify any differences between LGB women in the odds of receptivity,
which may be an issue of lack of statistical power, or perhaps, there indeed are no
differences, as was the case in Fallin et al. analysis.3 Substance use research has shown
that compared with heterosexual individuals and other LGB subgroups, sexual minor‐
ity females report disproportionately high rates of tobacco use,7,11 with some studies
showing even higher rates among bisexual females compared with lesbian/gay females for
certain products.3,11,61,62 Based on the Minority Stress Theory,63 some hypothesize that
higher rates of tobacco use among sexual minority women are a means of coping with
homophobia, victimization, stigma, and discrimination associated with identifying as gay/
lesbian or bisexual, in addition to experiences with sexism.62,64 Yet, it remains unclear
why sexual minority females are particularly receptive to tobacco industry marketing.

While our study identified differences in receptivity among LGB populations, we are
unable to identify reasons why LGB young adults are more receptive to tobacco marketing
compared with heterosexual young adults, although ad content, such as features, language,
and imagery, may be a contributing factor. Per activation theory,27,28 if the content of
a tobacco advertisement is particularly appealing to certain individuals and aligns with
their need for stimulation, this can lead to attention, recall, and arousal, or in this case,
higher receptivity, compared with other groups. Furthermore, receptivity could be high if
the content of the advertisement is consistent with one’s ideal self-image (e.g., attractive
individuals portrayed having fun).30,65,66 As noted earlier, the tobacco industry has a history
of targeting the LGB community. Indeed, many ads that target the LGB community focus
on values such as pride, choice, and freedom.67 For example, Natural American Spirit, a
popular cigarette brand among sexual minority populations,68,69 has promoted the following
message in magazine ads: “Freedom to speak. To choose. To marry. To love.”70 More recently,
tobacco brands have posted on social media in support of National Pride Day,71 and recently,
Altria, a major tobacco company, tweeted a statement that they are “proud to support the
Respect for Marriage Act,” emphasizing their “support for LGBTQ+ issues.”72 Furthermore,
ad content could account for differences in receptivity observed by sex. Prior studies have
identified differences in tobacco advertising and packaging features that appeal to men
vs. women. Indeed, internal tobacco industry research shows that messaging highlighting
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the psychosocial benefits of cigarette smoking, such as peer-group belonging, has been
particularly appealing to women.73 One study of young women found that “female-oriented”
cigarette packs (eg, containing descriptors like “slim,” pink packaging) were more appealing
than packs without these attributes.74 Unfortunately, we were not able to examine the
content of the ads that respondents were exposed to in this study since the PATH Study does
not make this information available. Research is needed to understand ad features, such as
language and imagery, that are appealing to different LGB populations, as well as where LGB
populations are exposed to tobacco advertising. Qualitative studies, such as focus groups,
may be particularly useful for elucidating the underlying appeal of tobacco marketing among
this population.

This study has limitations. Studies suggest that disparities in exposure to pro-tobacco
marketing between sexual minority and heterosexual youth, as well as within-group
differences among sexual minority youth (e.g., males vs. females), vary by advertising channel
(e.g., magazine and social media).22 While respondents were exposed to ads from multiple
channels, this study was not powered to examine differences in receptivity by channel, but
future studies should examine this. Furthermore, while this study attempted to capture the
diversity that exists within the LGB community by distinguishing between LGB subgroups
in our analyses, we were unable to look at further differences by race/ethnicity due to
sample size limitations. However, we did control for race/ethnicity in our multivariable
models. But given the history of the tobacco industry’s targeted marketing toward minority
groups,24,75 including Black/African American and Hispanic individuals, future studies must
examine receptivity to tobacco marketing at the intersection of multiple identities. This
study also relied on self-reported exposure to tobacco ads, which may be subject to recall
bias. Furthermore, data from this study are from 2013 to 2014. We did not use more
recent data from the PATH Study because Wave 1 was the only time point in which all
receptivity items were measured. However, the tobacco marketplace changes rapidly and our
findings on receptivity may have changed in the past decade. Additionally, our study may
be underestimating receptivity among LGB respondents depending on the content of the
advertisements shown in the PATH Study. While the specific ads shown are not shared by
the PATH Study, they are likely more general ads, rather than those explicitly targeting LGB
individuals, given that questions about receptivity were assessed among all young adults. Had
the ads featured been those targeting LGB individuals, receptivity may have been even higher
for certain LGB groups. Lastly, data are cross-sectional, and therefore, causality cannot be
inferred.

CONCLUSION

Although our study is cross-sectional, our findings suggest that receptivity to tobacco
marketing may play a role in tobacco use disparities and that regulatory actions, such
as restrictions on marketing and public education campaigns that counter industry messag‐
ing, may help to reduce tobacco use among LGB populations and reduce tobacco-related
health disparities. Of note, there have been few antitobacco campaigns tailored to sexual
minority populations,75,76 with the exception of This Free Life, the U.S. Food and Drug
Administration’s public education program to reduce cigarette smoking among sexual and
gender minority young adults.77,78 There is a great need for antitobacco campaigns that
are targeted to specific LGB subgroups—sexual minority women in particular—and more
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research to understand the sources of exposure to tobacco industry marketing and the reasons
for elevated receptivity among LGB populations.23
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