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Abstract

Introduction: Despite greater smoking prevalence among sexual minority (SM) individuals relative to 
non-SM individuals, minimal research has examined whether SM smokers have differential success 
at quitting, and no prior treatment studies have examined differences within SM subgroups. There is 
also limited knowledge of the psychosocial characteristics of treatment-seeking SM smokers, which 
could inform targeted treatments. To address these gaps, we compared treatment outcomes and 
baseline characteristics for SM and non-SM smokers and for bisexual versus lesbian or gay smokers 
in a large randomized controlled trial of two web-based cessation treatments.
Methods: Trial participants completed a survey to assess baseline characteristics, including self-identi-
fication as either SM (n = 253; lesbian or gay, n = 122; bisexual, n = 131) or non-SM (n = 2384). The 
primary cessation outcome was complete-case, self-reported 30-day abstinence at 12  months after 
randomization.
Results: Cessation outcomes did not differ significantly for SM versus non-SM smokers (24% vs. 
25%, adjusted OR = 0.91, 95% CI = 0.65 to 1.28) or across SM subgroups (24% for bisexual vs. 23% 
for lesbian or gay, adjusted OR = 1.01, 95% CI = 0.51 to 2.00), and there were no interactions with 
treatment group assignment. At baseline, SM smokers differed from non-SM smokers on most 
demographics, were more likely to screen positive for all mental health conditions assessed, and 
had greater exposure to other smokers in the home.
Conclusions: Substantial differences in baseline characteristics of SM versus non-SM smokers 
and bisexual versus lesbian or gay smokers did not translate into differential treatment outcomes. 
Nonetheless, SM smokers’ willingness or ability to quit smoking could be enhanced by taking their 
unique psychosocial profile into account when designing targeted interventions.
Implications: The findings of this study, which included the largest sample of SM smokers in a 
prospective intervention trial to date, support those of a small extant body of literature showing 
no differences in treatment-assisted cessation outcomes between SM and non-SM smokers. 
Regardless of their quit rates relative to non-SM smokers, SM smokers’ willingness or ability 
to quit smoking could potentially be enhanced by taking their unique psychosocial profile into 
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account in intervention design, including their younger age, lower socioeconomic status, greater 
likelihood of being racial or ethnic minorities, and greater prevalence of mental health symptoms.

Introduction

Being a member of a sexual minority (SM) group—that is, 
identifying with a sexual orientation other than heterosexual or 
straight—is associated with higher likelihood of ever and current 
cigarette smoking as well as greater use of other nicotine and to-
bacco products, such as electronic nicotine delivery systems.1–5 
Although it is clear that some of these differences in use reflect 
higher rates of initiation among SM adolescents and young adults 
relative to their heterosexual peers,6,7 it is less clear whether dif-
ferential success rates for quit attempts may also play a role. 
Elucidating the reasons that the current prevalence of tobacco use 
is 1.5–2 times higher in the SM population than in the non-SM 
population,1,3,8 including the possibility that quitting may be more 
difficult, is critical to formulating plans to address tobacco-related 
health disparities experienced by SM adults, such as higher all-
cause and cancer-related mortality.9 Knowledge of how SM to-
bacco users differ from non-SM users on characteristics that could 
inform targeted, culturally competent intervention approaches is 
also an important but neglected area of inquiry, as SM smokers 
consistently indicate a preference for targeted treatments over 
nontargeted treatments.10–13

Only three studies have examined differences in cessation out-
comes or psychosocial characteristics of treatment-seeking smokers 
who identify as SM versus non-SM. All three studies were secondary 
analyses of clinical trials, and two of the three focused on a broad 
group of sexual and gender minority (SGM) smokers, including not 
only those who identify with a sexual orientation other than het-
erosexual or straight, but also those whose gender identity does not 
match sex assigned at birth. In the first trial, which focused only 
on men, there were no significant differences in end-of-treatment 
quit rates between heterosexual men and gay or bisexual men in 
response to a combined behavioral and pharmacologic treatment.14 
Likewise, in the second trial, which was a pooled analysis of ex-
tended pharmacotherapy and group cessation counseling, the SGM 
participants did not differ from the non-SGM participants on quit 
rates at any follow-up point through 2 years after randomization.15 
Finally, there were no significant differences in treatment outcomes 
for SGM versus non-SGM young adults in a trial of a Facebook-
delivered intervention, either at end of treatment or at 12-month 
follow-up.16 Given the size of the SM or SGM samples in these 
studies (ie, ranging from n  =  54 to n  =  136), statistical power to 
detect modest differences in quit rates was low. Larger studies are 
needed to be more confident that the lack of differences is not attrib-
utable to small sample sizes alone.

These same three trials are also the only published studies exam-
ining differences in the psychosocial characteristics of treatment-
seeking smokers who identify as SM or SGM versus nonminority 
smokers. The first study found that male smokers who identified as 
gay or bisexual were younger and of higher socioeconomic status 
than heterosexual male smokers but did not differ on other demo-
graphics, smoking, or psychological and mental health characteris-
tics.14 The second trial found that SGM smokers only differed from 
non-SGM smokers in terms of younger age and higher scores on 
one indicator of motivation to quit, whereas they did not differ 
on socioeconomic status, mood states, perceived stress, heaviness 
of smoking, or severity of nicotine dependence.15 The final trial 

focused exclusively on young adults and examined only differences 
in smoking-related characteristics at baseline, finding no differences 
between SGM and non-SGM participants.16 Thus, with the possible 
exception of younger age, there is little consistency in the findings 
of the existing literature on differences between SM and non-SM 
smokers in a treatment context, which is partly a function of the 
small number of published studies on this topic and partly a function 
of the limited set of baseline characteristics on which groups have 
been compared. A more comprehensive evaluation of differences in 
the profiles of SM and non-SM smokers could aid in the design of 
targeted interventions that take the characteristics of the population 
into account—a central tenet of user-centered design.17

To the best of our knowledge, no treatment studies to date have 
evaluated differences between smokers who identify as bisexual 
and those who identify as lesbian or gay. This may be because the 
sample size of SM or SGM participants in the three previous treat-
ment studies14–16 ranged from 54 to 136, meaning that comparisons 
of SM or SGM subgroups would have low statistical power. Outside 
of the cessation treatment context, there is evidence that bisexual 
smokers may differ on several characteristics that are predictive of 
cessation. One population study found lower severity of nicotine 
dependence among bisexual women relative to lesbian and hetero-
sexual women,5 which may suggest less difficulty quitting. On the 
other hand, adults who identify as bisexual tend to be younger and 
less likely than either heterosexual or lesbian or gay adults to have a 
college degree, and they may be more likely to be unemployed, living 
in poverty, lack health insurance and/or a health care provider, have 
poor mental health, and report prior-year suicidal ideation.4,18 Given 
that low socioeconomic status, poor access to health care (including 
medications and other support for quitting), and mental health con-
ditions are associated with difficulty quitting,19–21 it is possible that 
bisexual smokers are at greater risk of poor cessation outcomes than 
lesbian or gay smokers.

In sum, minimal research has focused on the treatment out-
comes and psychosocial characteristics of SM smokers, and no 
studies have examined differences within SM subgroups. To ad-
dress these knowledge gaps and inform SM-focused tobacco con-
trol efforts, we conducted a secondary analysis of data from a 
randomized controlled trial of two web-delivered interventions 
for smoking cessation,22 comparing treatment outcomes as well 
as baseline characteristics of SM and non-SM smokers to deter-
mine the extent to which SM smokers may (1) have more diffi-
culty quitting, and (2) differ in their psychosocial profiles, which 
may be useful for informing targeted treatment efforts regardless 
of whether there are differences in cessation outcomes. We also 
explored differences in cessation outcomes and baseline charac-
teristics within the SM group based on whether they identified 
as lesbian or gay versus bisexual, as previous evidence indicates 
that bisexual adults may differ from lesbian or gay adults on sev-
eral characteristics that predict cessation outcomes. Finally, we 
also explored differences in self-reported utilization of cessation 
medications as a secondary outcome. Both web programs encour-
aged participants to consider using pharmacotherapy to support 
their quit attempt, but medications were not provided through 
the study and, based on prior literature showing differences in 
health care access,4 may not be equally accessible to SM smokers.
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Methods

Participants
Participants (n  =  2637) enrolled in a randomized controlled trial 
evaluating the effectiveness of two web-delivered smoking cessation 
interventions.22 Of the 2637 participants, 253 reported on the base-
line survey (see Measures section for a detailed description) that they 
identified as lesbian, gay, or bisexual (ie, SM), and the remaining 
2384 identified as heterosexual or straight (non-SM). To be eligible, 
participants had to (1) be aged 18 or older; (2) smoke at least 5 
cigarettes/day for the last 12  months; (3) be motivated to quit in 
the next 30 days; (4) reside in the United States; (5) be able to read 
in English; (6) have Internet and E-mail access; (7) never have used 
Smokefree.gov, the control condition, or the experimental accept-
ance and commitment therapy web intervention via participation 
in a previous study by the research team; (8) not currently be en-
rolled in any cessation interventions; (9) not have another household 
member participating; and (10) be willing to be randomized and 
complete all study procedures.

Procedures
A comprehensive description of study procedures is provided in the 
report of the main study outcome.22 Briefly, participants were re-
cruited for the trial via diversified online (eg, Facebook, Google and 
Craigslist advertisements, an online survey panel, organic search en-
gine results) and offline methods (earned traditional media, family 
and friend referrals, mailings to Kaiser Permanente Washington 
health plan members) between March 2014 and August 2015. 
Targeted recruitment strategies were used to meet the objective of 
reaching 25% representation of racial/ethnic minorities.23 There was 
no targeting of recruitment on the basis of SM status. Recruitment 
methods that yielded the highest number of SM trial participants 
were Facebook advertisements (n = 84), online survey panel (n = 69), 
and free Internet methods such as Craigslist (n = 56); these findings 
are consistent with the top three recruitment methods for the overall 
trial.23 Despite Facebook advertisements having the highest overall 
yield of enrolled SM participants, they also produced the lowest pro-
portion of participants from that source identifying as SM (7%), 
whereas free Internet methods (15%) and survey panel (13%) had 
the highest.23

Interested potential participants were linked to a recruitment 
web page for additional details about the study. Those who remained 
interested after learning more about the study completed an online 
eligibility survey. Eligible individuals were sent a link via E-mail to 
enter the study Web site, which prompted them to provide informed 
consent and complete a baseline survey and contact form. When 
these tasks were completed, participants were enrolled and random-
ized to receive one of two web-based cessation interventions: one 
grounded in acceptance and commitment therapy and the other in 
the standard care treatment model (the National Cancer Institute’s 
Smokefree.gov Web site). Participants had access to their assigned 
intervention for 12 months following randomization. In addition to 
the web program, participants received up to four intervention text 
messages per day for 28 days. The treatment content of the messages 
differed by arm, but in both arms the intended functions of the 
messages were to push key intervention content out to users as well 
as encouraging them to use their assigned web program.

Outcome assessments were administered at 3, 6, and 12 months 
after randomization via a multimodal survey protocol. The first mo-
dality offered was a web-based survey, followed by telephone, mail, 

and postcard-only options sequentially as needed until a response 
was received or the protocol was completed and the participant was 
classified as a nonresponder. Participants were compensated $25 for 
completing each survey, with a $10 bonus for responding within 
24 hours to any E-mailed survey link. Because the entire study was 
conducted remotely, procedures to prevent fraudulent activity were 
implemented (eg, CAPTCHA authentication, monitoring of dupli-
cate and non-US IP addresses, contacting participants by phone if 
unusual response patterns were detected). All study procedures were 
reviewed and approved by the Fred Hutchinson Cancer Research 
Center Institutional Review Board. The trial was registered on 
ClinicalTrials.gov (National Clinical Trial no. 1166334).

Measures
Baseline Demographics, Including Sexual Orientation
The baseline survey covered demographics such as age, gender 
(male vs. female), race (American Indian or Alaska Native, Asian, 
black  or  African American, Native Hawaiian  or  Other Pacific 
Islander, white, or Other; categorized for analysis into white vs. 
nonwhite), ethnicity (yes or no to being Hispanic or Latino), rela-
tionship status (yes or no to being in a long-term, committed rela-
tionship, regardless of whether married or not), education (highest 
level achieved; categorized for analysis into high school or lower vs. 
greater than high school), income, and sexual orientation. Low in-
come was defined as household annual income less than or equal to 
US $20 000. The survey question assessing sexual orientation asked, 
“Do you consider yourself to be: (a) heterosexual or straight, (b) gay 
or lesbian, (c) bisexual?”

Smoking
The Fagerström Test for Nicotine Dependence24 was included as 
a measure of nicotine dependence severity. The Commitment to 
Quitting Smoking Scale25 and the Avoidance and Inflexibility Scale26 
were administered to assess commitment to achieving abstinence 
and smoking-specific experiential avoidance (ie, efforts to avoid 
aversive internal states, like negative affect, by smoking), respect-
ively, which were the theory-based targets of the novel acceptance 
and commitment therapy intervention being evaluated. The survey 
also included questions about current electronic cigarette use (ie, 
“How often do you currently [within the last 30 days] use any kind 
of e-cigarettes?” with response options ranging from “not at all” to 
“at least daily”; responses categorized for analysis into a binary indi-
cator of any use in the prior 30 days) and number of quit attempts in 
the past 12 months. There were three questions related to the density 
of smokers in the immediate social environment—that is, number of 
close friends who smoke, number of adults in the home who smoke, 
and whether or not they live with a partner who smokes.

Mental Health
The baseline survey included both mental health screeners and an 
item to assess self-reported mental health conditions,20,27 which 
included options for anxiety disorder, depression disorder, bi-
polar disorder, schizophrenia, alcohol abuse, drug abuse, or none 
of the above. Mental health screeners covered depression (Center 
for Epidemiological Studies Depression Scale 28; positive screen is 
≥16), generalized anxiety (Generalized Anxiety Disorder-729; posi-
tive screen is ≥10), panic disorder (Autonomic Nervous System 
Questionnaire30), post-traumatic stress disorder (PTSD Checklist31; 
positive screen is ≥14), social anxiety (Mini Social Phobia Inventory32; 



1599Nicotine & Tobacco Research, 2020, Vol. 22, No. 9

positive screen is ≥6), and at-risk drinking (Alcohol Use Disorders 
Identification Test-Concise).33 Heavy drinking on the Alcohol Use 
Disorders Identification Test-Concise was defined as drinking four 
or more (for women) or five or more (for men) drinks on a typical 
drinking day.34 On the Autonomic Nervous System Questionnaire, a 
positive screen for panic disorder required (1) indication of a panic 
attack in the past month, and (2) at least one attack in the past 
month occurring in a situation in which they were not in danger or 
not the center of attention.30

Cessation Outcomes
Cessation was assessed via participant self-report of time since last 
cigarette (not even a puff). The primary cessation outcome for the 
trial was 30-day point prevalence abstinence (PPA) at 12  months 
using complete-case analysis. As a sensitivity analysis, we also exam-
ined 30-day PPA at 12-month follow-up assuming that all missing 
responses were indicative of smoking (ie, missing  =  smoking). As 
this was a large population-based cessation trial with no face-to-face 
contact, where demand characteristics are minimal and biochemical 
confirmation is not feasible because of sample size,35 we did not bio-
chemically verify self-reported abstinence.

Cessation Medication Utilization
The 12-month outcome survey assessed utilization of pharmaco-
therapy that was suggested in the web programs, but not provided 
by the study. The survey question covered the period since random-
ization and asked whether participants had used any of the fol-
lowing medications: nicotine gum, nicotine patch, Chantix, Zyban, 
none, or other. Given that the study only enrolled participants who 
resided in the United States, we limited our definition of cessa-
tion medication utilization to US Food and Drug Administration-
approved medications (ie, nicotine replacement therapy, bupropion, 
and varenicline).

Statistical Analysis
Comparison of baseline characteristics was conducted using chi-
squared tests for categorical variables and t tests for continuous 
variables. Adjusted logistic regression and negative binomial 
models were used to evaluate differences in cessation outcomes 
and pharmacotherapy utilization by SM status. Models included 
terms for treatment group assignment and baseline factors used in 
stratified randomization (ie, gender, high school or less education, 

Table 1.  Baseline Characteristics of Participants, by Sexual Minority Status

Total (n = 2637) Non-SM (n = 2384) SM (n = 253) p

Demographics     
 Age, mean (SD) 46.2 (13.4) 47.0 (13.1) 38.3 (12.8) <.001
 Male 546 (21%) 468 (20%) 78 (31%) <.001
 White 1914 (73%) 1764 (74%) 150 (59%) <.001
 Hispanic 222 (8%) 186 (8%) 36 (14%) <.001
 In a long-term committed relationship 1639 (62%) 1486 (62%) 153 (60%) .609
 Working 1381 (52%) 1250 (52%) 131 (52%) .895
 HS or less education 735 (28%) 677 (28%) 58 (23%) .076
 Low income 737 (28%) 640 (27%) 97 (38%) <.001
Mental health     
 Current depression symptoms (CES-D) 1470 (56%), n = 2622 1302 (55%), n = 2370 168 (67%), n = 252 <.001
 Current anxiety symptoms (GAD-7) 903 (34%), n = 2623 788 (33%), n = 2373 115 (46%), n = 250 <.001
 Current panic disorder symptoms (ANSQ) 1145 (48%), n = 2364 1006 (47%), n = 2129 139 (59%), n = 235 <.001
 Current PTSD symptoms (PCL-6) 1383 (53%), n = 2628 1224 (51%), n = 2377 159 (63%), n = 251 <.001
 Current social anxiety symptoms (mini-SPIN) 797 (30%), n = 2630 704 (30%), n = 2377 93 (37%), n = 253 .023
 Heavy drinker (on AUDIT-C) 282 (11%), n = 2573 236 (10%), n = 2325 46 (19%), n = 248 <.001
 Self-reported depression 711 (27%) 623 (26%) 88 (35%) .004
 Self-reported anxiety 667 (25%) 577 (24%) 90 (36%) <.001
 Self-reported bipolar disorder or schizophrenia 227 (9%) 178 (7%) 49 (19%) <.001
 Self-reported alcohol or drug abuse 157 (6%) 123 (5%) 34 (13%) <.001
 Self-reported no mental health conditions 1566 (59%) 1444 (61%) 122 (48%) <.001
Smoking behavior     
 FTND score, mean (SD) 5.6 (2.2) 5.6 (2.2) 5.5 (2.3) .297
 Smokes >1 pack per day 873 (33%) 803 (34%) 70 (28%) .063
 Used e-cigarettes at least once in past month 909 (34%) 819 (34%) 90 (36%) .750
 Quit attempts in past 12 mo, mean (SD) 1.7 (5.0), n = 2511 1.7 (5.1), n = 2277 1.5 (3.3), n = 234 .564
 Commitment to quitting (CQS) 4.0 (0.8), n = 2628 4.0 (0.8), n = 2375 4.0 (0.8), n = 253 .708
 Acceptance of physical triggers (AIS) 3.0 (0.5), n = 2603 3.0 (0.5), n = 2352 2.9 (0.5), n = 251 .176
Friend and partner smoking     
 Close friends who smoke, mean (SD) 2.2 (1.6) 2.2 (1.6) 2.4 (1.6) .084
 Adults in home who smoke, mean (SD) 1.5 (0.8) 1.4 (0.8) 1.6 (0.9) .019
 Live with partner who smokes 780 (30%) 694 (29%) 86 (34%) .122

p values based on chi-squared tests for categorical variables and t tests for continuous variables.
AIS  =  Avoidance and Inflexibility Scale; ANSQ = Autonomic Nervous System Questionnaire;  AUDIT-C = Alcohol Use Disorders Identification Test-
Concise; CES-D = Center for Epidemiological Studies Depression Scale; CQS = Commitment to Quitting Scale; e-cigarette = electronic cigarette; FTND = Fagerström 
Test for Nicotine Dependence; GAD-7 = Generalized Anxiety Disorder-7; HS = high school; Mini-SPIN = Mini Social Phobia Inventory; PCL-6 = PTSD Checklist
; PTSD = post-traumatic stress disorder; SM = sexual minority.
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and smoking ≥21 cigarettes/day) and considered treatment by SM 
status interactions. Interaction terms that were not significant were 
dropped from the final models. Baseline demographic and smoking 
variables were included in the models as covariates if they differed 
by diagnostic group and were associated with the cessation outcome. 
Owing to the post hoc, exploratory nature of the analyses, we did 
not control for multiple testing. All tests used a two-sided signifi-
cance level of p < .05. Analyses were conducting using R, v. 3.4.236 
and R package “MASS”.37

Results

Baseline Characteristics
As shown in Table 1, compared with non-SM smokers, SM smokers 
were younger, lower-income, and more likely to be racial and ethnic 
minorities. There was a higher proportion of men in the SM group 
than in the non-SM group. SM participants had higher rates of 
every self-reported and screened mental health condition, including 

anxiety disorders, mood disorders, serious mental illnesses (bipolar 
disorder and schizophrenia), heavy drinking, and substance use dis-
orders. They did not differ significantly from non-SM smokers on 
nicotine dependence, heaviness of smoking, use of electronic cigar-
ettes, or quit attempts in the past 12 months. They also did not differ 
on the psychological processes targeted by acceptance and com-
mitment therapy —that is, commitment to quitting and smoking-
specific experiential avoidance. They did report a higher number of 
adults in the home who smoked.

As shown in Table 2, compared with smokers who identified as 
lesbian or gay, those who identified as bisexual were younger, more 
likely to be in a long-term committed relationship, and more likely 
to be women. They had lower severity of nicotine dependence but 
reported a higher number of adults in the home who smoked and 
were more than twice as likely to live with a partner who smoked 
(47% vs. 20%, p < .01). They did not differ on race/ethnicity, any in-
dicators of socioeconomic status (employment, education, income), 
electronic cigarette use, recent quit attempts, or any mental health 
conditions or symptoms.

Table 2.  Baseline Characteristics of Lesbian or Gay Versus Bisexual Participant

Lesbian or gay 
(n = 122) Bisexual (n = 131) p

Demographics    
 Age, mean (SD) 42.5 (13.6) 34.3 (10.6) <.001
 Male 56 (46%) 22 (17%) <.001
 White 75 (61%) 75 (57%) .579
 Hispanic 14 (11%) 22 (17%) .303
 In a long-term committed relationship 65 (53%) 88 (67%) .033
 Working 68 (56%) 63 (48%) .276
 HS or less education 31 (25%) 27 (21%) .449
 Low income 43 (35%) 54 (41%) .340
Mental health    
 Current depression symptoms (CES-D) 75 (62%) 93 (71%) .167
 Current anxiety symptoms (GAD-7) 54 (45%) 61 (47%) .768
 Current panic disorder symptoms (ANSQ) 66 (58%) 73 (60%) .805
 Current PTSD symptoms (PCL-6) 75 (62%) 84 (65%) .763
 Current social anxiety symptoms (mini-SPIN) 40 (33%) 53 (40%) .257
 Heavy drinker (AUDIT-C) 22 (18%) 24 (19%) >0.99
 Self-reported depression 43 (35%) 45 (34%) .986
 Self-reported anxiety 38 (31%) 52 (40%) .198
 Self-reported bipolar disorder or schizophrenia 22 (18%) 27 (21%) .719
 Self-reported alcohol or drug abuse 14 (11%) 20 (15%) .485
 Self-reported no mental health conditions 65 (53%) 57 (44%) .153
Smoking behavior    
 FTND score, mean (SD) 5.8 (2.3) 5.2 (2.2) .030
 Smokes >1 pack per day 41 (34%) 29 (22%) .058
 Used e-cigarettes at least once in past month 45 (37%) 45 (34%) .772
 Quit attempts in past 12 mo, mean (SD) 1.5 (3.3), n = 111 1.6 (3.2), n = 123 .877
 Commitment to quitting 4.0 (0.8) 3.9 (0.8) .422
 Acceptance of physical triggers 2.9 (0.5), n = 121 2.9 (0.5), n = 130 .763
Friend and partner smoking    
 Close friends who smoke, mean (SD) 2.2 (1.6) 2.5 (1.5) .184
 Number of adults in home who smoke, mean (SD) 1.4 (0.8) 1.8 (1.0) <.001
 Living with partner who smokes 25 (20%) 61 (47%) <.001

p values based on chi-squared tests for categorical variables and t tests for continuous variables. 
ANSQ = Autonomic Nervous System Questionnaire; AUDIT-C = Alcohol Use Disorders Identification Test-Concise; CES-D = Center for Epidemiological Studies 
Depression Scale; e-cigarette = electronic cigarette; FTND = Fagerström Test for Nicotine Dependence; GAD-7 = Generalized Anxiety Disorder-7; HS = high school; 
Mini-SPIN = Mini Social Phobia Inventory; PCL-6 = PTSD Checklist; PTSD = post-traumatic stress disorder.
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Cessation Outcomes
Data retention rates at 12 months were similar between SM (84%) 
and non-SM (88%) smokers (p  =  .13). On the primary cessation 
outcome of self-reported, 30-day PPA at 12 months after randomiza-
tion, the quit rates for SM smokers (23.6%) versus non-SM smokers 
(25.4%) were not significantly different (adjusted OR = 0.91, 95% 
CI = 0.65 to 1.28, p =  .58; see Figure 1). In a sensitivity analysis, 
the missing = smoking outcomes yielded a similar conclusion: quit 
rates for SM smokers (19.8%) did not significantly differ from 
non-SM smokers (22.4%; adjusted OR = 0.86, 95% CI = 0.62 to 
1.20, p = .39). Both of these analyses controlled for treatment arm 
(which was not associated with outcome, as reported previously22), 
three stratification factors, white race, self-reported depression, self-
reported anxiety, self-reported no mental health conditions, and 
number of adults in the home who smoke. The treatment group 
by SM status interaction was not significant in any of the models 
evaluating cessation outcomes, so the interaction term was dropped.

Quit rates for participants who identified as bisexual versus 
lesbian or gay did not significantly differ either in the primary, 
complete-case analysis (24.1% for bisexual vs. 23.0% for les-
bian or gay, adjusted OR = 1.01, 95% CI = 0.51 to 2.00, p = .98; see 
Figure 2) or in the sensitivity analysis using the missing = smoking 
imputation (20.6% for bisexual vs. 18.9% for lesbian or gay, ad-
justed OR = 1.02, 95% CI = 0.52 to 1.97, p = .96). Both of these 
analyses controlled for treatment arm, three stratification factors, 
white race, self-reported depression, self-reported anxiety, self-
reported no mental health conditions, and number of adults in the 
home who smoke.

We also explored differences between SM and non-SM smokers 
(see Supplementary Table 1), and between lesbian or gay and bisexual 
smokers (see Supplementary Table 2), at the earlier 3- and 6-month 
follow-ups. All of these results were consistent with the 12-month 
outcomes, showing no significant differences in quit rates or data 
retention rates. Finally, we conducted exploratory subgroup analyses 
to assess whether cessation differences between SM and non-SM 
smokers may differ by gender. Among women, the 30-day PPA rates 
at 12 months for SM versus non-SM smokers were very similar in 
both complete-case (24.5% vs. 25.1%, adjusted OR = 0.98, 95% 
CI = 0.66 to 1.45) and missing = smoking (21.7% vs. 22.4%, ad-
justed OR = 0.95, 95% CI = 0.65 to 1.39) analyses. Among men, 
quit rates were numerically lower for SM versus non-SM smokers 
in both complete-case (21.1% vs. 26.7%, adjusted OR = 0.75, 95% 
CI = 0.37 to 1.50) and missing = smoking (15.4% vs. 22.0%, ad-
justed OR = 0.69, 95% CI = 0.35 to 1.34) analyses.

Use of Cessation Pharmacotherapy
Compared with non-SM participants, SM participants had a similar 
likelihood of self-reporting use of any type of cessation pharmaco-
therapy (35.1% vs. 40.0%, adjusted OR = 1.01, 95% CI = 0.73 to 1.39, 
p = .945). Some differences within classes of medications were noted. 
After controlling for age and hazardous drinking, SM smokers were 
significantly more likely than non-SM smokers to use varenicline and/
or bupropion (13.7% vs. 12.6%, adjusted OR = 1.58, 95% CI = 1.02 to 
2.45, p = .04). Self-reported nicotine replacement therapy use was lower 
in SM versus non-SM smokers (22.9% vs. 31.1%), although this differ-
ence was not statistically significant when controlling for age, positive 
screen for generalized anxiety disorder, no self-reported mental health 
conditions, and number of adults in the home who smoke (adjusted 
OR = 0.73, 95% CI = 0.51 to 1.04, p = .08).

Relative to gay or lesbian participants, bisexual participants had 
a similar likelihood of using any pharmacotherapy for cessation 
(32.4% for bisexual vs. 38.1% for gay or lesbian, adjusted OR = 0.97, 
95% CI = 0.49 to 1.89, p = .919). Reported use of varenicline and/
or bupropion was lower in bisexual versus gay or lesbian smokers 
(10.2% vs. 17.5%), but this difference was not statistically signifi-
cant when controlling for age (adjusted OR = 0.66, 95% CI = 0.27 
to 1.66, p = .380). Bisexual and gay or lesbian smokers had a similar 
likelihood of using nicotine replacement therapy (23.1% vs. 22.7%, 
adjusted OR = 1.01, 95% CI = 0.50 to 2.05, p = .984).

Discussion

To inform SM-focused tobacco control efforts, the aims of this study 
were to (1) compare treatment outcomes and pharmacotherapy 
utilization for SM and non-SM smokers to determine whether 
SM smokers may experience more difficulty quitting or accessing 
medications to support quitting, and (2) explore differences in psy-
chosocial characteristics of SM versus non-SM smokers that may 
have implications for the design of targeted interventions for SM 
smokers. We found that SM smokers did not differ from non-SM 
smokers on cessation outcomes or overall use of cessation pharma-
cotherapy, nor were there differential quit rates within the SM sub-
groups of bisexual versus lesbian or gay smokers. However, SM 
smokers differed from non-SM smokers on most demographics, 
had higher prevalence of all mental health symptoms or conditions, 
and had greater exposure to household smoking. Bisexual smokers 
were more likely than lesbian or gay smokers to be younger, female, 

Figure 1. Complete-case, 30-day point prevalence abstinence (PPA) at 
12 months with 95% confidence intervals, by sexual minority (SM) status.

Figure 2. Complete-case, 30-day point prevalence abstinence (PPA) at 
12 months with 95% confidence intervals, by sexual minority subgroup.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntz112#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntz112#supplementary-data
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and in a long-term relationship, were less nicotine dependent, and 
had greater exposure to household and partner smoking, but were 
similar in all other respects.

The finding of no differences between SM and non-SM smokers 
on cessation outcomes for treatment that is not targeted for SM 
or SGM smokers is the fourth demonstration of such,14–16 in the 
largest sample to date of SM smokers. Given that this similarity in 
treatment outcomes has now been replicated across diverse sam-
ples and forms of treatment, the key question at this point may 
be less about whether overall differences exist between SM and 
non-SM groups and more about whether variability exists within 
SGM subgroups. Our exploratory subgroup analyses by gender 
suggested that there was more of a signal for SM-related differ-
ences in cessation outcomes among men than among women, and 
the magnitude of the difference was a clinically meaningful one 
(ie, an absolute difference of six to seven percentage points).38 This 
finding warrants further evaluation, particularly as other work has 
demonstrated that gender may moderate the relationship between 
SM status and tobacco use.5,6

Although commonly combined for analytic purposes (often 
due to sample size issues) SGM smokers are not a homogeneous 
group. For example, when broken down by subgroup, tobacco use 
prevalence rates are often higher among people who identify as bi-
sexual than people who identify as lesbian or gay.2,5 Consequently, 
we conducted the first exploration of differences between bisexual 
and lesbian or gay smokers in terms of baseline characteristics and 
cessation outcomes and found several differences at baseline, but not 
on cessation. We note, however, that within these SM subgroups the 
confidence intervals for the complete-case point estimates of abstin-
ence are wide (see Figures 1 and 2) because of the smaller sample 
size of the subgroups identifying as bisexual (n = 100; 30-day PPA 
at 12 months = 24.1%; 95% CI = 16.5 to 33.1%) and lesbian or 
gay (n = 112; 30-day PPA at 12 months = 23.0%; 95% CI = 15.2% 
to 32.5%). Owing to sample size limitations and lack of data on 
nonbinary gender identities, we could not test interactions between 
sexual orientation, gender identity, and age in relation to baseline 
characteristics or treatment outcomes. Such analyses could be in-
formative given that prior work has shown differences in tobacco 
and nicotine product use between SGM and non-SGM individuals 
vary by gender identity and age.39,40

The finding of very similar quit rates among SM and non-SM 
participants is somewhat surprising given the nature of the baseline 
differences observed. On the basis of the findings that SM smokers 
were more likely to be low income and racial/ethnic minorities; re-
ported substantially worse mental health on numerous indicators, 
which is consistent with the minority stress model41; and had greater 
exposure to smokers in their households, we would have predicted 
a markedly lower quit rate in the SM group as these characteristics 
are associated with lower quit rates in general population samples 
of smokers.19,20,42,43 We cannot determine why these poor prognostic 
factors were not associated with lower quit rates, but there may be 
buffering factors that were not measured in this study among SM 
smokers that offset the negative impacts of these characteristics 
on quitting. The presence of buffering factors may also explain the 
finding that, similar to past studies,14–16 there were no differences 
in any smoking-related variables between SM smokers and non-SM 
smokers at baseline, including heaviness of smoking and severity of 
nicotine dependence. Evaluating potential stress-buffering or pro-
tective factors that may affect smoking cessation among SM smokers, 
including both intrapersonal (eg, resilience) and interpersonal (eg, 

social support) factors, will help to better understand and address 
tobacco-related health disparities in this group.

The finding that quit rates did not differ by SM status does not 
negate the possibility that cessation outcomes could be improved for 
SM smokers by targeting treatment to address the unique charac-
teristics and treatment needs of SM smokers. In addition, this type 
of targeting can increase receptivity to the treatment. Willingness to 
engage with treatment is just as important as its potential effective-
ness, and evidence suggests that SM smokers have a preference for 
culturally targeted treatments over nontargeted treatments.10–13

Our findings provide additional evidence of younger age among 
treatment-seeking SM smokers14,15 and are in line with the broader 
finding that SGM-identified individuals in the general population 
are younger, on average, than non-SGM individuals, possibly due to 
increasing social acceptability and greater willingness to identify as 
SGM among younger cohorts.18,44 The finding that SM smokers—
who were nearly a decade younger than non-SM smokers (mean 
age  =  38.3 vs. 47.0)—benefit similarly from web-based cessation 
treatment bodes well for this intervention modality as a means of 
intervening early to prevent tobacco-related health disparities among 
SM adults. Quitting prior to the age of 40 years is associated with 
an almost complete reversal of the mortality risks of smoking (ie, a 
9-year regain of life expectancy).45 Also promising was the finding 
that the proportion of smokers using pharmacotherapy to aid ces-
sation was similar across groups and consistent with population es-
timates of 35%–45% of quit attempters using a medication.46 This 
suggests that SM smokers making a quit attempt via a web-based 
intervention are (1) at least equally receptive to combining behav-
ioral treatment with a medication, and (2) similarly able to access 
evidence-based pharmacotherapy that can improve cessation success.

Several limitations of this study should be noted. First, the study 
assessments did not inquire about gender minority identities (eg, 
transgender, nonbinary), so we were unable to include gender mi-
nority status in the analyses. Second, the baseline survey question 
on sexual orientation assessed sexual identity using a limited set of 
descriptors (ie, heterosexual or straight, gay or  lesbian, or bisexual) 
and excluded other potential indicators of sexual orientation, such 
as same-sex sexual behavior or sexual attraction. Although these 
limited descriptors of sexual identity are consistent with the manner 
in which these data have been historically collected and analyzed in 
the context of nicotine and tobacco research, it is worth noting that 
there are ongoing generational shifts in self-description of sexual 
identity, with younger cohorts being more likely to use alternative 
terms like “queer,” “pansexual,” or “asexual.” 47 And although the 
extant published studies on quit rates among SM or SGM smokers 
also use sexual identity to define SM status,14–16our findings may not 
be comparable to future studies that use a broader definition of the 
construct. In addition, generalizability is limited by the fact that (1) 
the participants included in this secondary analysis are a convenience 
sample of treatment-seeking smokers in the United States who were 
willing to enroll in a clinical trial and use an online cessation program, 
and (2) participants who identified as bisexual were predominantly 
(83%) women, likely due to in part to women’s greater likelihood of 
identifying as bisexual relative to men.6 As a consequence, it is unclear 
how generalizable the findings are to bisexual men. Finally, cessation 
outcomes were limited to self-report, with no biochemical verification. 
Although this design was consistent with prevailing recommendations 
for population-level intervention studies with no face-to-face contact 
at the time the study was conducted,35 self-reported quit rates may 
overestimate the true rate of smoking abstinence.
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Despite these limitations, this is the largest sample to date of SM 
participants in a trial of nontargeted treatment and the first evalu-
ation of differences between smokers who identify as bisexual versus 
lesbian or gay. Our findings suggested that the substantial differences 
in baseline characteristics of SM versus non-SM smokers and bi-
sexual versus lesbian or gay smokers did not translate into differen-
tial treatment outcomes. Future intervention work should consider 
differences among both SM and gender minority subgroups and 
evaluate whether targeting treatment to address their unique charac-
teristics and treatment needs could boost quit rates and/or increase 
uptake of effective cessation interventions.
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