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Abstract

Introduction: Individuals with psychiatric conditions smoke at higher rates than the general popu-
lation and may need more intensive treatment to quit. We examined whether or not extended treat-
ment with nicotine patch, combined with behavior counseling, would disproportionally benefit
smokers with versus without a lifetime psychiatric condition.

Methods: We conducted a secondary analysis of data from an effectiveness trial of treatment
with 12 counseling sessions (48 weeks) and 21-mg nicotine patch (8, 24, or 52 weeks) among 525
adult daily smokers. A structured clinical interview assessed past and current psychiatric disor-
ders (major depression, generalized anxiety disorder, alcohol abuse and/or dependence, and sub-
stance abuse and/or dependence), as described in the Diagnostic and Statistical Manual of Mental
Disorders (Fourth Edition). Abstinence was bioverified at week 52. Logistic regression evaluated
the effect of the psychiatric status x treatment duration interaction on abstinence at week 52, cova-
rying for sociodemographics, baseline psychological symptoms, and treatment adherence.
Results: At baseline, 115 (21.9%) participants were diagnosed with one or more psychiatric condi-
tions.The psychiatric status x treatment duration interaction was significant for week 52 abstinence
(p = .027). Abstinence rates between smokers with versus without a psychiatric condition in the
24-week treatment arm (9.3% vs. 31.5% abstinent) significantly differed from the 8-week treatment
arm (18.8% vs. 22.3%), p = .017. Abstinence rates for smokers with (22.5%) versus without a psychi-
atric condition (19.7%) in the 52-week treatment arm did not differ from those in the 8-week arm.
Conclusions: Targeted smoking cessation treatment, rather than extending treatment duration,
may be especially warranted to optimize treatment for smokers with comorbid mood, anxiety, and
substance use disorders.

Implications: Individuals with psychiatric conditions smoke at higher rates and have greater dif-
ficulty quitting compared to those in the general population, but little is known about how to
best optimize treatment for this high tobacco burden population. The present study found that
cessation response to extended duration treatment with the transdermal nicotine patch did not
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differ for smokers with versus without comorbid anxiety, mood, and substance use disorders in
a large-scale clinical effectiveness trial. Development of targeted behavioral treatments may be
required to optimize abstinence outcomes for this high-risk population, rather than simply extend-

ing the duration of pharmacotherapy treatments.

Introduction

As smoking prevalence continues to decline in the general popu-
lation,' those with psychiatric disorders are increasingly overrep-
resented among smokers and constitute an important tobacco use
disparity group.>® Individuals with psychiatric disorders smoke at
higher rates, smoke more heavily, and are less likely to quit than the
general population.*® Accordingly, smokers with psychiatric disor-
ders carry the highest burden of tobacco-related disease morbidity
and mortality relative to their nonsmoking counterparts.” As out-
lined in a recent statement from the Society for Research on Nicotine
and Tobacco Treatment Network, although smokers with comorbid
psychiatric conditions are motivated to engage in cessation treat-
ment, evidence-based treatments for these individuals have yet to be
established.'

US Public Health Service Clinical Practice Guidelines recommend
a combination of behavioral counseling and a first-line pharma-
cotherapy (nicotine replacement therapy [NRT], bupropion, or
varenicline) for smokers with and without psychiatric disorders.!!
The safety and efficacy of first-line smoking cessation medications,
including varenicline, have been demonstrated among smokers with
psychiatric conditions,'”"* though in head-to-head comparisons,
quit rates remain lower compared to those without lifetime psycho-
pathology."* It has been proposed that extending the duration of
smoking cessation treatment for smokers with psychiatric disorders
may improve these outcomes.!5!®

Several NRT products are available over the counter at increas-
ingly lower costs, making them highly available options for these
smokers. Accordingly, smokers with psychiatric comorbidities are
more likely to report using NRT for smoking cessation than those
without psychiatric comorbidities.'”'® In practice, few smokers who
engage smoking cessation services report using NRT for a prolonged
period (up to 1 year) following an initially successful quit attempt."”
Evidence suggests that extended duration treatment with NRT may
be particularly helpful for smokers with comorbid psychopathology,
and this has been identified as an important area of study.?

To our knowledge, only one study has evaluated the effect of
providing NRT for an extended duration to improve smoking ces-
sation rates in a psychiatric population. Using a relapse prevention
design, smokers with schizophrenia who had quit smoking using the
nicotine patch for 3 months (7 = 17) were randomized to receive an
additional 6 months of treatment with either nicotine or placebo
patches.?! Despite the small sample size, significantly more par-
ticipants who received the additional nicotine patch therapy main-
tained abstinence (67%) compared to those in the placebo patch
group (0%). However, this promising effect has not been tested in
a larger and more diverse psychiatric population, it has not been
implemented as a treatment approach for all smokers (only as a
relapse prevention treatment among abstinent smokers), and there
have not been direct comparisons between standard and extended
duration NRT in a psychiatric population or direct comparison with
a nonpsychiatric sample.

The purpose of this study was to evaluate the effectiveness of
extended duration treatment with nicotine patches, combined with

behavior counseling, among smokers with and without comorbid
psychopathology in a secondary analysis of data from a clinical trial
that recruited a community population of smokers randomized to
receive 8, 24, or 52 weeks of nicotine patches.”?> We hypothesized
that participants who met criteria for one or more psychiatric condi-
tions, compared to those who did not, would have proportionally
higher abstinence rates at week 52 with extended duration treatment
(24 or 52 weeks), as compared to standard treatment (8 weeks), with
the nicotine patch.

Methods

Study Description

Data, collected between June 22, 2009, and April 15, 2014, were
drawn from a randomized controlled trial of extended duration
treatment with the 21-mg nicotine patch combined with up to 12
sessions of standard behavior counseling for smoking cessation in
a community sample of smokers (NCT01047527); full details of
the trial procedures are published elsewhere.?? Eligible participants
were randomly assigned to receive standard (8-week), extended (24-
week), or maintenance (52-week) treatment with the 21-mg trans-
dermal nicotine patch. As placebo patches were not used, neither
participants, nor study staff, nor counselors were blinded to nicotine
patch treatment condition.

All participants, irrespective of nicotine patch treatment, were
engaged in standardized behavioral smoking cessation counseling,
including a prequit session (week-2) conducted in small groups (4-8
participants), and via telephone for the target quit day session (week
05 initiation of patches) and for 10 booster sessions (weeks 4, 8,
12, 16, 20, 24, 30, 36, 42, and 48). Counseling was consistent with
the US Public Health Service Clinical Practice Guidelines,' including
skills-based and supportive strategies focused on managing cravings,
withdrawal symptoms, and relapse prevention, and discussion of
patch adherence and side effect management. Participants completed
in-person visits at weeks 12, 24, 36, and 52 to bioverify abstinence.
All participants provided written informed consent, and all proce-
dures were approved by appropriate institutional review boards.

Participants

Participants were recruited via media sources, flyers, and word
of mouth. Eligible participants were adults (218 years old) who
reported smoking at least 10 cigarettes/day, were interested in quit-
ting, and were able to safely use nicotine patches. Participants were
excluded if they could not communicate fluently in English, if they
met criteria for a lifetime psychotic disorder or manic episode, or if
they reported current suicidality; women who were pregnant, lactat-
ing, or planning to become pregnant were also excluded.

Measures

Psychiatric Condition

The Mini-International Neuropsychiatric Interview (version 6.0)*
was administered at baseline to assess for lifetime major depressive
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disorder, past 6 months’ generalized anxiety disorder, past year al-
cohol abuse or dependence, and past year substance abuse or de-
pendence, as described in the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition; the modules to assess lifetime bi-
polar disorder or psychotic disorder or current suicidality were also
administered because these conditions were exclusionary. Staff train-
ing on the Mini-International Neuropsychiatric Interview included 3
hours of group didactics after which each staff member completed
four standardized cases for proficiency. Initial training and ongoing
monthly supervision were conducted by a doctoral-level clinical
psychologist. For this study, participants who met criteria for one or
more diagnoses were considered to be part of the psychiatric condi-
tion group (Psych+); those who did not meet criteria for any of the
diagnoses were classified as Psych-.

Smoking Cessation Treatment Adherence

Adherence to nicotine patches was assessed via timeline follow-
back?* of participants’ self-reported daily use of the patch, from
which we calculated the average number of patches used per week
of active treatment (average weekly patch use). As done previously,
participants were classified as adherent if they reported using on
average at least 6 patches per week.”>* Counseling adherence was
assessed by number of sessions attended of 12 sessions. Participants
who attended at least 10 counseling sessions (>80%) were classified
as adherent.

Abstinence

Bioverified 7-day point-prevalence abstinence was assessed at the
week 52 in-person visit. Participants were classified as abstinent if
they (1) reported not smoking any cigarettes, not even a puff, in
the past 7 days and (2) provided a carbon monoxide reading of
<10 ppm. Following an intention-to-treat model, participants were
classified as nonabstinent if they (1) reported smoking a cigarette,
even just a puff, in the past 7 days; (2) provided a carbon monoxide
reading at least 10 ppm; or (3) could not be reached or were not able
to provide a carbon monoxide sample.

Psychological Symptoms

Anxiety and depressive symptoms were assessed at baseline. Anxiety
symptoms over the past 2 weeks were assessed using the 21-item
Beck Anxiety Inventory.?® Each item on the Beck Anxiety Inventory
is given a value from 0 to 3 (total range: 0-33), with higher scores
indicating higher levels of anxiety. Depressive symptoms over the
past week were assessed using the 30-item Inventory of Depressive
Symptomatology (IDS).?” Each item on the IDS is given a value from
0 to 3 (total range: 0-30), with higher scores indicating higher levels
of depressive symptomatology.

Tobacco Dependence

Degree of tobacco dependence was assessed using the Heaviness of
Smoking Index,?® which assesses number of cigarettes smoked per
day and time to first cigarette. Each item is scored on a scale from 0
to 3, for a total scores ranging from 0 to 6, with higher scores indi-
cating higher tobacco dependence.

Sociodemographic Variables

Sociodemographic information known to be associated with smok-
ing cessation was collected at baseline, prior to treatment. These
variables included sex (male vs. female), race (white vs. racial and/
or ethnic minority), age (years), education (<high school graduate

vs. >some college), income (<$50 000/year vs. 2§50 000/year), and
sexual orientation (heterosexual vs. sexual minority).

Data Analysis

All analyses were conducted in SPSS, version 16.0. We first exam-
ined group differences (Psych+ vs. Psych-) on sociodemographic
variables, tobacco dependence, psychological symptoms, treatment
adherence, and abstinence using ¢ tests (for continuous measures)
and chi-square analyses (for categorical measures). In the primary
analysis, we estimated a logistic regression model to evaluate the psy-
chiatric condition x treatment duration interaction on 7-day point
prevalence abstinence at week 52. We then assessed the effect of the
interaction on treatment adherence by estimating separate logistic
regression models to evaluate the psychiatric condition x treatment
duration interaction on patch adherence and counseling adherence.
All models controlled for the main effects of psychiatric condition
(referent: Psych-) and treatment duration (referent: 8-week treat-
ment). We then evaluated models adjusted for sociodemographic
variables (sex, race, age, education, income, and sexual orienta-
tion), tobacco dependence (Heaviness of Smoking Index score), and
baseline psychological symptoms (Beck Anxiety Inventory and IDS
scores). The abstinence model was further adjusted for treatment
adherence (patch adherence and counseling adherence).

Results

Sample Characteristics

The overall sample (N = 525) comprised 50% female and 52% racial
and/or ethnic minorities; participants were 46-years-old on average.
At baseline, 115 participants (22% of the sample) met criteria for one
or more psychiatric conditions, as described in the Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition). Among the
Psych+ group, 17 (15%) met criteria for current major depression, 87
(76 %) for past major depression, 11 (10%) for generalized anxiety dis-
order, 13 (11%) for alcohol abuse, 9 (8%) for alcohol dependence, 16
(14%) for substance abuse, and 17 (15%) for substance dependence; 33
(29%) participants met criteria for two or more diagnoses. As shown
in Table 1, group differences were observed on race, age, and baseline
psychological symptoms, with those in the Psych+ group more likely
to be white, younger, and report higher depressive and anxiety symp-
toms at baseline. No group differences were observed on treatment
arm assignment, abstinence, treatment adherence (Table 1), or attrition
rates (Supplementary Table). On average, participants reported using
4 patches per week (SD = 2.3, range = 0-6.9 patches) and attended 9
counseling sessions (SD = 3.6, range = 1-12). More participants were
adherent to counseling than nicotine patch treatment, where 308 par-
ticipants (59%) attended at least 10 counseling sessions and 206 par-
ticipants (39%) reported using at least 6 patches per week on average.

Abstinence Outcomes

At week 52, 304 participants (57.9% of the baseline sample)
attended the final session and provided a breath sample to bioverify
their self-reported abstinence status, including 66 participants in the
Psych+ group and 238 participants in the Psych- group. Abstinence
among the Psych+ participants was bioverified for 6 (40.0%) in the
8-week treatment arm, 4 (16.0%) in the 24-week treatment arm,
and 9 (34.6%) in the 52-week treatment arm. Abstinence among the
Psych- participants was bioverified for 33 (42.3%) in the 8-week
treatment arm, 41 (50.0%) in the 24-week treatment arm, and 26
(33.3%) in the 52-week treatment arm.
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Table 1. Participant Characteristics (N = 525)
Variable Psych- (N = 410) Psych+ (N = 115) p value
Sociodemographic, smoking, and psychological symptoms
Sex, female, N (%) 204 (50) 62 (54) 431
Race, white, N (%) 188 (46) 66 (57) 029
Age, years, M (SD) 47.0 (12.0) 44.2 (12.1) .028
Education, HS graduate or less, N (%) 130 (32) 33 (29) 537
Income, <50 000/, N (%) (73) 81 (70) 664
Sexual orientation, sexual minority, N (%) (7) 14 (12) 115
Tobacco dependence, HSI score, M (SD) (1.2) 3.2 (1.3) 585
Depressive symptoms, baseline, IDS score, M (SD) (7.0) 15.4 (9.2) <.001
Anxiety symptoms, baseline, BAI score, M (SD) (5.5) 7.6 (7.9) <.001
Nicotine patch treatment
Treatment duration 240

Standard (8 wk), N (%) 148 (36) 32 (28)

Extended (24 wk), N (%) 130 (32) 43 (37)

Maintenance (52 wk), N (%) (32) 40 (35)
Week 52 smoking cessation treatment outcomes
7-Day point prevalent abstinence, N (%) 100 (24) 19 (17) .075
Patch use, weekly average, M (SD) 4.5 (2.7) 4.1 (2.4) 130
Patch adherent, N (%) (40) 41 (36) 373
Counseling sessions attended, M (SD) 8.9 (3.6) 8.7 (3.7) 458
Counseling adherent, N (%) 242 (59) 66 (57) 417

HS = high school; HSI = Heaviness of Smoking Index; IDS = Inventory of Depressive Symptomatology; BAI = Beck Anxiety Inventory.

Values are mean (standard deviation) or number (percent of condition total). Bold indicates significant differences between Psych+ and Psych- groups. Patch adher-

ent: averaged >6 of 7 patches per week. Counseling adherent: >10 of 12 smoking cessation counseling sessions.
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60%
§
g
2 40%
<
X
20% I . [
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Standard Extended Maintenance
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Nicotine patch treatment duration

Figure 1. Abstinence at week 52 by psychiatric condition and treatment
duration.

For intention-to-treat analyses, 119 participants (22.7% of the
total sample) were bioverified abstinent, 19 (16.5%) in the Psych+
group and 100 (24.4%) in the Psych- group. The psychiatric condi-
tion x treatment duration interaction term was not significantly asso-
ciated with week 52 abstinence in the unadjusted model (p = .057).
After adjusting for sociodemographic variables, tobacco depend-
ence, baseline psychological symptoms, and treatment adherence,
the psychiatric condition x treatment duration interaction reached
significance (p = .027; Table 2 and Figure 1).

The interaction was driven primarily by the large difference in
abstinence rates between Psych+ and Psych- participants in the
24-week treatment arm (9.3% vs. 31.5% abstinent) relative to
similar abstinence rates in Psych+ and Psych- participants in the
8-week treatment arm (18.8% vs. 22.3% abstinent; 24-week vs.
8-week: OR = 0.12,95% CI = 0.02 to 0.68, p = .017). No differences

were observed between Psych+ and Psych- participants in the
52-week treatment arm (22.5% vs. 19.7%) compared to those in
the 8-week treatment arm (p = .796). Other predictors of week 52
abstinence included education level (>high school graduate), sexual
orientation (sexual minority), Heaviness of Smoking Index score
(lower scores), IDS score (higher scores), patch use (adherent), and
counseling attendance (adherent); all p’s <.05.

Treatment Adherence Outcomes

In the unadjusted model predicting patch adherence, the psychiatric
condition x treatment duration interaction term was not significant
(p = .054), but the interaction reached significance after adjusting
for sociodemographic variables, tobacco dependence, and baseline
psychological symptoms (p = .039; Table 2). Specifically, as shown
in Figure 2, the Psych+ participants in the 52-week treatment arm
had higher patch adherence than those in the 8-week treatment arm
(40% vs. 22%), whereas the Psych- participants in the 52-week
treatment arm had lower patch adherence than those in the 8-week
treatment arm (30% vs. 42%; OR =4.62,95% CI = 1.31 to 16.31,
p = .017). No interactive effects were observed by psychiatric con-
dition in the 24-week treatment arm compared to the 8-week treat-
ment arm (p = .450), even though the overall adherence rates were
notably higher in both groups (Psych+, 42%; Psych-, 49%). Other
predictors of patch adherence were age (older age), sexual orienta-
tion (sexual minority), and treatment duration (24-week compared
to 8-week).

For counseling adherence, the psychiatric condition x treatment
duration interaction was not significant in the unadjusted model
(p = .642), and it remained nonsignificant after adjusting for soci-
odemographic variables, tobacco dependence, and baseline psycho-
logical symptoms (p = .442; Table 2 and Supplementary Figure).
Rather, the main effect of treatment duration was significantly asso-
ciated with counseling adherence, specifically that participants in the
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Table 2. Fully Adjusted Models Predicting Smoking Cessation and Treatment Adherence at Week 52

Abstinence Patch adherence Counseling adherence

Variable (unit or referent) OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value
Sex (female) 0.89 (0.51% to 1.54%) 666 1.27(0.85% to 1.90%) 252 0.97 (0.65% to 1.45%) .874
Race (racial minority) 0.86 (0.48% to 1.55%) 616 0.75 (0.49% to 1.14%) 176 0.57 (0.37% to 0.87%) .009
Age (years) 1.00 (0.98% to 1.03%) 909  1.02 (1.00% to 1.04%) .017 1.04 (1.02% to 1.06%)  <.001
Education (<HS graduate) 2.08 (1.09% to 3.95%) .026  1.05(0.67% to 1.66%) .825 1.55(0.98 to 2.47%) .063
Income (<$50 000/y) 1.82 (0.97% to 3.41%) .062 0.81 (0.51% to 1.29%) .366 0.98 (0.61% to 1.55%) 914
Sexual orientation (heterosexual)  2.43 (1.03% to 5.75%) .044 1.97 (1.00% to 3.90%) .050 1.57 (0.78% to 3.17%) 210
Tobacco dependence (HSI score)  0.76 (0.60% to 0.95%) 016  1.11(0.93% to 1.31%) 243 1.02 (0.86% to 1.21%) .799
Anxiety symptoms (BAI score) 0.99 (0.94% to 1.05%) .703 0.97 (0.93% to 1.02%) 224 1.02 (0.97% to 1.06%) 465
Depressive symptoms (IDS score)  1.05 (1.01% to 1.09%) .035 1.00 (0.97% to 1.04%) .836 0.98 (0.95% to 1.01%) .247
Patch adherence (nonadherent) 3.06 (1.74% to 5.36%) <.001 --- --- --- -
Counseling adherence 24.61 (8.48% to 71.38%)  <.001 -—- -—- --- -

(nonadherent)
Psychiatric condition (Psych-) 1.11 (0.32% to 3.88%) 872 0.45(0.16% to 1.21%) 113 1.28 (0.52% to 3.07%) .601
Treatment duration (8 wk) 204 .002 .018

24 wk 1.55 (0.76% to 3.14%) 230 1.67 (1.00% to 2.84%) .050 2.20 (1.27%to 3.81%) .005

52 wk 0.80 (0.38% to 1.70%) 570 0.61 (0.36% to 1.05%) 074 1.46 (0.86% to 2.48%) 158
Psychiatric condition (Psych-) x .027 .039 442

treatment duration (8 wk)

Psych+ x 24 wk 0.12 (0.02% to 0.68) 017 1.61 (0.47% to 5.50%) 450 0.60 (0.19%to 1.89%) 381

Psych+ x 52 wk 0.81 (0.16% to 4.12) .796 4.62 (1.31% to 16.31%) .017 1.20 (0.37% to 3.88%) 762

HS = high school; HSI = Heaviness of Smoking Index; IDS = Inventory of Depressive Symptomatology; BAI = Beck Anxiety Inventory.

Bold indicates significance at p <.05. Patch adherence was defined by self-reported use of 6 of 7 patches per week on average. Counseling adherence was defined

by attendance at 210 of 12 smoking cessation counseling sessions. Abstinence was bioverified (CO < 10 ppm) 7-day point prevalence.
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Figure 2. Patch adherence by psychiatric condition and treatment duration.

24-week treatment arm, but not the 52-week treatment arm, were
more likely to be adherent to counseling compared to those in the
8-week treatment arm (OR =2.20,95% CI=1.27 to 3.81,p = .005).
The main effect of psychiatric condition was not associated with
counseling adherence (p = .601). In the fully adjusted model, race
(white) and age (older age) were associated with counseling adher-
ence (p’s < .05).

Discussion

Though individuals with psychiatric disorders smoke at higher rates
and have greater difficulty quitting than those in the general popu-
lation,** little is known about optimizing treatment for this popula-
tion.'®1:15 In this study, we found the interaction between psychiatric
condition and treatment duration was significant for week 52 ab-
stinence. However, a dose-response relationship between treatment

duration and abstinence rates among participants with comorbid
mood, anxiety, or substance use disorders was not observed, con-
sistent with the primary outcomes of this trial;?? thus, our overall
hypothesis that smokers with comorbid psychopathology would se-
lectively benefit from extended duration treatment with the nicotine
patch was not supported.

Instead, this effect appeared to be largely driven by the disparity
in abstinence rates among participants who received 24 weeks of
nicotine patch treatment, in which only 9% of those participants
with a psychiatric condition were abstinent compared to 32% of
smokers without a psychiatric condition, relative to participants
who only received 8 weeks of treatment, in which abstinence rates
were similar between smokers with a psychiatric condition (19%)
compared to those without (22%). This observed disparity in abstin-
ence rates among participants in the 24-week treatment arm, but not
those in the 52-week treatment arm (23% vs. 20% abstinent), may
be related to the study design, in which the outcome was measured
at the end of the 52-week treatment rather than followed up 10 or
6 months after finishing treatment, as was the case for the 8- and
24-week treatment arms, respectively.

Importantly, it does not appear as though treatment adherence
accounts for the lack of benefit derived from extended duration
treatment among smokers with a psychiatric condition, given that
the abstinence models remained significant after adjusting for treat-
ment adherence measures. This is especially notable given the high
threshold set for counseling adherence in this study, attending at
least 10 of 12 sessions over 48 weeks, which is a greater commit-
ment than many behavioral treatments.!" This finding is consistent
with a prior study involving this sample, which found that a higher
level of anxiety symptoms at baseline, but not having a psychiatric
diagnosis, was associated with poorer adherence to the first 8 weeks
of patch treatment.”? Many previous studies have found that adults
with psychiatric conditions have low adherence to their psychiatric
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or medical treatments®**!' and that they are less likely to adhere to
smoking cessation treatments compared to smokers without psychi-
atric comorbidities.’>3* Consistent with previous studies,*** both
pharmacotherapy and behavioral treatment adherence were strong
predictors of abstinence in this sample; however, rates of treatment
adherence did not significantly differ between smokers with versus
without a psychiatric condition. The only difference we observed
was in patch adherence between smokers with versus without a psy-
chiatric condition in the 52-week treatment arm compared to the
8-week treatment arm. Specifically, smokers with a psychiatric con-
dition were nearly twice as adherent to the extended, 52-week patch
treatment compared to the 8-week treatment, whereas those without
a psychiatric condition were approximately 40% more adherent
to the standard, 8-week patch treatment compared to the 52-week
treatment.

Of note, we observed two unexpected predictors of abstinence
in this sample. First, sexual minorities had 2.4 times greater odds of
abstinence at the end of treatment, and nearly 2 times greater odds of
patch adherence, compared to heterosexual participants; this finding
was also observed in the main outcomes analysis.?> Despite higher
rates of smoking among sexual minorities,*® many studies have
shown similar cessation rates among sexual minorities compared to
nonminorities in clinical trials, including in extended treatment for
relapse prevention.’’

Second, and of particular relevance to the present analysis, higher
baseline depressive symptoms were associated with greater odds of
abstinence, with each point increase on the IDS scale associated
with a 5% increase in the odds of abstinence. Similarly, we previ-
ously found that anhedonic smokers in this sample were more than
three times as likely to be abstinent after the first 8 weeks of treat-
ment,*® possibly because these smokers selectively benefited from
NRT, which has been shown to increase positive affect and decrease
depressive symptoms during cessation.**** Another preliminary ana-
lysis in this sample demonstrated that, independent of depressive
symptoms, when participants reported substituting their smoking
behavior with alternative, positively reinforcing activities, they were
more likely to achieve abstinence.*! Taken together, these trends may
have contributed to the similar abstinence rates observed among
those with and without a psychiatric condition, especially because
the smokers with comorbid psychiatric conditions had higher levels
of depressive symptoms at baseline.

Aside from one small study of relapse prevention among smokers
with schizophrenia,?' this was the first study to test the effectiveness
of extended duration NRT among smokers with a variety of psychi-
atric and substance use comorbidities (22% of the present sample)
in a head-to-head comparison of extended duration treatment for
individuals with and without psychiatric conditions. In a large sam-
ple, of whom 60% had a psychiatric diagnosis, Tulloch et al.* dem-
onstrated higher abstinence rates among smokers receiving extended
use of dual-form NRT (up to 22 weeks) versus standard, monother-
apy NRT (10 weeks), though it remains unknown whether it was
the extended duration versus the added intensity of treatment (dual
vs. monotherapy) that improved outcomes, and the results were not
reported separately for the psychiatric group.

Alternate options that may be particularly beneficial for smokers
with comorbid psychiatric disorders include non-NRT medications
(ie, bupropion and varenicline).!! Despite ongoing concerns about
neuropsychiatric side effects, the safety of varenicline and bupropion
has been established for smokers with psychiatric and substance
use diagnoses.'#** Extending the use of these smoking cessation

medications beyond the standard prescription (up to 1 year) increases
abstinence rates in the general population,** and a growing body
of research supports the effectiveness of extended duration treat-
ment with these medications for smokers with psychiatric diagnoses.
For example, in the same study noted earlier, Tulloch et al.#* dem-
onstrated higher abstinence rates among smokers (60% of whom
had a psychiatric diagnosis) who used extended duration vareni-
cline (24 weeks) compared to those who used standard duration,
monotherapy NRT. Cox et al.* found that continuing bupropion
for up to 52 weeks was equally effective among smokers with and
without a history of major depression, as both groups had signifi-
cantly higher rates of abstinence at the end of treatment (52% and
56%, respectively) compared to those given a placebo (36% and
44%). Though not yet tested in clinical trials among smokers with
psychiatric diagnoses, more intensive or novel medications that may
increase abstinence among these highly dependent smokers may in-
clude combining bupropion and varenicline*” or greater uptake of
medications currently identified as second-line treatments (eg, nor-
triptyline or clonidine).*

It may be that more flexible behavioral treatments, such as longer
duration, greater intensity, or targeted content, are warranted to
achieve higher rates of engagement in and success of smoking ces-
sation treatment among smokers with psychiatric comorbidities.*
Case studies of smokers with severe mental illness illustrate the
effectiveness of providing individualized, tailored smoking cessation
treatment for these patients.”>! This effect has also been observed in
clinical trials, primarily among smokers with depression. In a staged
care intervention conducted in mental health outpatient clinics,
smokers with current depression were first engaged in motivational
feedback to enhance their readiness to quit smoking and then, if
and when the smokers reached the contemplation stage, they were
engaged in an 8-week behavioral treatment with mood manage-
ment; results indicate that those participants in the targeted behav-
ioral treatment condition were more likely to make a quit attempt
and ultimately achieve abstinence after 18 months than those in a
brief contact and referral condition.”? A Cochrane review of smok-
ing cessation interventions demonstrated that smokers with past or
current depression who were enrolled in a behavioral treatment that
included a mood management component, compared to the stand-
ard treatment alone, were 40%-50% more likely to achieve abstin-
ence;'? notably, the mood management interventions varied widely
across studies, which comprised primarily small sample sizes.

Several design considerations warrant comment. First, although
we assessed smokers with a range of mental health conditions
(including alcohol and substance use disorders), those with severe
mental illness (ie, bipolar disorder, schizophrenia, and current suici-
dality) were excluded from the clinical trial, precluding our ability to
draw conclusions about the effectiveness of extended duration treat-
ment with NRT for smokers with those disorders. Second, as this
study was a secondary analysis and the primary aims did not address
psychiatric condition, participants were not recruited or stratified
by psychiatric diagnostic status nor was participant engagement in
either behavioral or pharmacological psychiatric treatment system-
atically assessed. Studies that are specifically designed and powered
to test these hypotheses are needed. Despite this, the rate of lifetime
psychiatric disorders in our community sample was relatively high
(22%), with multiple comorbidity (29% of those with a psychiatric
condition), and the proportion of participants who met criteria of a
psychiatric condition did not differ between treatment arms. Finally,
this sample was not powered to test the hypothesis that there is no
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difference between smokers with versus without a psychiatric condi-
tion, or between different psychiatric conditions. Rather, we can only
conclude that smokers with psychiatric comorbidities did not select-
ively benefit from extended duration treatment with nicotine patch.

In sum, extended duration treatment with the nicotine patch pro-
duced similar outcomes among smokers with and without comorbid
psychiatric conditions. It may be that extended duration or intensity
of smoking cessation medications (eg, varenicline) or targeted behav-
ioral treatment approaches will more effectively increase smoking
cessation rates among smokers with mood, anxiety, and substance
use disorders. With the increasing burden of tobacco use among
smokers with psychiatric conditions,>* studies investigating treat-
ments for smoking cessation among smokers with comorbid psycho-
pathology will continue to be a crucial area of study.
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