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OBJECTIVES: We conducted a systematic literature
review of smoking cessation interventions for patients
with histories of depressive disorders or current signif-
icant depressive symptoms. We examined the compar-
ative effectiveness of smoking cessation strategies on
abstinence rates, differential effects of cessation strate-
gies by depression status (i.e., history positive vs.
current depression), and differential effects by gender.
DATA SOURCES: Peer-reviewed literature in MEDLINE,
Embase, PsycINFO, and Cochrane Library.
STUDY ELIGIBILITY CRITERIA, PARTICIPANTS, AND
INTERVENTIONS: Randomized controlled trials or sec-
ondary analysis of RCT data comparing two or more
smoking cessation interventions or intervention to
control, and reporting cessation outcomes in adults
with depression.
STUDY APPRAISAL AND SYNTHESIS METHODS: Two
trained researchers screened articles for inclusion.
When possible, we estimated pooled risk ratios with
95% confidence intervals by using a random effects
model with the Mantel–Haenszel method. We synthe-
sized other studies qualitatively. We classified each
intervention as antidepressants, nicotine replacement
therapy (NRT), brief smoking cessation counseling,
smoking cessation behavioral counseling, or behavioral
mood management.
RESULTS: We identified 16 unique RCTs, of which, only
three trials recruited participants with current depres-
sion. Meta-analysis demonstrated a small, positive effect
of adding behavioral mood management (RR = 1.41, 95%
CI 1.01–1.96). All included antidepressant trials showed
small, positive effects, but risk ratio summary was not
significant (RR = 1.31, 95% CI 0.73–2.34). Three NRT
trials demonstrated small, positive effects on smoking
cessation rates.We found insufficient evidence to examine
gender and depression status moderator effects.
LIMITATIONS: Few RCTs exist that test smoking cessa-
tion interventions among adults with depression. To
make meaningful comparisons, we created broad inter-
vention categories that contained heterogeneity.

CONCLUSIONSAND IMPLICATIONSOFKEY FINDINGS:
Few trials enrolled smokers with current depression.
Most of data identified were from subgroup analyses of
patients history-positive for depression. However, several
promising interventions exist. Healthcare providers
should consider encouraging their patients with signifi-
cant depressive symptoms or depression histories to seek
smoking cessation services that include NRT and behav-
ioral mood management.
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BACKGROUND

Tobacco smoking is the single greatest preventable cause of
disease in the United States.1,2 Patients with depression are
about twice as likely to be smokers than are individuals who
are not depressed.3–5 Smokers with depression are more likely
to relapse from a quit attempt, have higher nicotine depen-
dence, suffer negative mood symptoms from withdrawal, and
suffer greater smoking-related morbidity and mortality than
the general population of smokers.6–12

For the general population, effective smoking cessation
interventions include nicotine replacement therapy (NRT),13

antidepressants bupropion and nortriptyline,14 nicotine recep-
tor partial agonists varenicline,15 and smoking cessation
counseling.16–18 Pharmacological and behavioral strategies
increase the likelihood of successful quits attempt by 1.5 to 2
times compared to placebo or usual care. However, gender and
depression status (current vs. history positive) may impact
smoking cessation intervention effectiveness. When trying to
quit smoking, women may have more difficulty with withdraw-
al symptoms compared to their male counterparts and,
consequently, experience higher rates of smoking relapse to
alleviate withdrawal symptoms.19 Depression status may
influence patients’ ability to engage in smoking cessation.6,7,9

Some evidence supports that smokers with current depression
are less likely to succeed with smoking cessation compared to
history positive patients.20

Despite the complex relationship between tobacco use and
depression, smokers with depression need effective smoking
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cessation services.21,22 No systematic reviews have synthe-
sized smoking cessation strategies for patients with depres-
sion. We conducted a systematic literature review and meta-
analyses to address the following questions.

Among patients with histories of depressive disorders or
current significant depressive symptoms:

1. What is the comparative effectiveness of smoking cessa-
tion strategies on smoking abstinence rates?

2. Are there differential effects of smoking cessation strate-
gies by depression status (i.e., history positive vs. current
depression)?

3. Are there differential effects of smoking cessation strate-
gies by gender?

This paper summarizes three of five original key ques-
tions addressed in a technical report commissioned by the
Department of Veteran Affairs .23

METHODS

Data Sources and Study Selection

We searched English-language publications in MEDLINE,
Embase, PsycINFO, and Cochrane Library from database incep-
tion throughMarch2010 and supplemented electronic searching
by examining bibliographies of included studies. Major search
terms included “smoking cessation,” “depression,” and “depres-
sive disorder”; we added filters for randomized control trials. Two
trained researchers independently screened titles and abstracts.
To be included, studies had to (1) be randomized controlled trials
(RCT), (2) compare two or more smoking cessation interventions
or compare intervention to control, and (3) report smoking
abstinence outcomes in adults with depression. (Table 1)

Data Extraction and Quality Assessment

Trained researchers abstracted data from published reports
into evidence tables; second reviewers overread tables. We

abstracted information about study eligibility, sample size,
followup duration, intervention characteristics, adverse
effects, and smoking abstinence rates. We defined smoking
abstinence as (1) point prevalence abstinence (in past 7 days)
or (2) extended abstinence (since quit date). We included one
effect size per study and categorized them as short-term (3<6
months) or long-term (≥6 months) confirmed by self-report,
biochemical validation, or both. Two investigators indepen-
dently rated risk of bias using criteria described in the Agency
for Healthcare Research and Quality Methods Guide for
Effectiveness and Comparative Effectiveness Reviews24 and
assigned summary quality scores of good, fair, or poor. We
adjudicated disagreements about abstracted data elements or
study quality by consensus between two independent investi-
gators or by obtaining a third reviewer’s opinion when
consensus could not be reached.

Data Synthesis

When study designs and outcomes reported were similar, we
estimated pooled risk ratios with 95% confidence intervals
using random effects models with Mantel–Haenszel methods.
We qualitatively synthesized other study. We grouped trials by
primary intervention comparison into the following categories:
antidepressants, NRT, brief smoking cessation counseling,
smoking cessation behavioral counseling, or behavioral mood
management.

We defined brief smoking cessation counseling as similar to
advice given during physician visits and behavioral counseling
as multisession therapy using behavioral strategies, such as
those common in cognitive behavioral therapy (CBT), to
influence tobacco use. Behavioral mood management was
defined as counseling intended to influence negative mood
and improve depression symptomatology beyond standard
smoking cessation counseling.

There were sufficient studies to perform meta-analyses for
two comparisons: 1) antidepressants plus cotreatments versus
placebo plus cotreatments; and 2) behavioral mood manage-
ment plus cotreatments versus cotreatments only. We defined

Table 1. Summary of Inclusion and Exclusion Criteria

Study characteristic Inclusion criteria Exclusion criteria

Study design RCTs or a secondary data analysis from RCTs of
smoking cessation interventions

Non-English language publication, cross-sectional studies

Population Adults age 18 and over with a history of a depressive
disorder (including current depression) or current
significant depressive symptoms*

Pregnant women, adolescents, postpartum depression,
depressive symptoms secondary to another primary
condition (e.g., substance abuse, schizophrenia)

Interventions Any patient-level smoking cessation strategies (e.g., self-help,
quit lines, physician or brief advice, behavioral counseling,
pharmacologic therapies) alone or in combination with
other strategies

Policy-level interventions (e.g., smoking bans),
mass media campaigns

Comparators Active comparators or control (e.g., usual care or placebo) None
Setting Outpatient (e.g., mental health clinics, primary care) or

delivered through remote communication technologies
(e.g., telephone, Web)

Hospital-based (inpatient) interventions

Outcome Smoking abstinence reported at ≥ 3 months postrandomization Relapse prevention†

*History of depression was defined as having a lifetime diagnosis of depression. Current depression was defined as having an ongoing episode of a
depressive disorder or current significant symptoms. Both history and current depression were assessed using validated diagnostic instrument (e.g., DSM-
IV, PRIME-MD). We define significant depressive symptoms as meeting a designated threshold on a validated assessment instrument (e.g., CES-D,
BDI)†Intervention strategies that reduce the likelihood of recent quitters returning to smoking
Abbreviations: BDI = Beck Depression Inventory; CES-D = Center for Epidemiologic Studies-Depression Scale; DSM-IV =Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition; PRIME-MD = Primary Care Evaluation of Mental Disorders; RCT = randomized controlled trial
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cotreatments as any type of smoking cessation intervention
strategy (e.g. NRT, behavioral counseling). For behavioral mood
management comparison, we conducted subgroup analysis of
studies using NRT alone or in combination with antidepres-
sants. Two studies25,26 used factorial designs; we treated these
comparisons as separate studies in analyses.

We evaluated heterogeneity visually and with the Cochran Q
statistic27 using threshold p-value of less than 0.1028 and I2

statistic.29 We considered I2 statistic thresholds of 0% to 40%,
30% to 60%, 50% to 90%, and 75% to 100% to represent
between-study heterogeneity as important, moderate, sub-
stantial, or considerable, respectively.30 We planned a priori
to conduct subgroup analyses by depression status and
gender; there were insufficient studies to conduct these
analyses. We used Review Manager 5.0 to conduct analysis
(Cochrane Collaboration, Oxford).

RESULTS

Literature Search and Study Characteristics

We identified 884 titles and performed full-text reviews on 92
articles. We retrieved six additional papers for supplemental
information on included studies. Of these 98 papers, we excluded
75. The 23 included reports encompassed 16 unique trials. (Fig. 1)

All studies were conducted in the U.S. with English-speaking
participants except Munoz (1997) which was conducted with
Spanish speakers.31 Ten studies were of good quality and only six
trialsuseddepressionstatusasan inclusioncriterion.32–37(Table2)
Data from the remaining ten studies included in this review were

from subgroup analysis of trials that recruited general populations
of smokers; many of these trials cited current depression as an
exclusion criteria. Thus, depressed participants included in this
review from these ten studies were history positive for MDD or
exceeded a screening threshold for significant depressive symp-
toms but were not recruited based on depression status.

All but Munoz (1997) and Brown (2001) tested treatments
consisting of counseling and pharmacotherapy.31,36 Of the
studies that included counseling, the most common therapy
was in-person CBT. One included study, Duffy (2006), conducted
behavioral counseling via telephone.38 Six studies included
behavioral mood management.25,26,36–39 Behavioral mood man-
agement ranged from one-time mood management counseling to
intensive multisession CBT.

Of the studies that included antidepressants, four used
bupropion,33,34,38,40 and three tested sertraline, fluoxetine, or
nortriptyline.25,35,41 Of studies that included antidepressants,
three used NRT patches as a cotreatment,34,38,41 and one used
NRT patches as first-line therapy before offering bupropion.33

One study tested behavioral counseling plus naltrexone.42 No
varenicline studies met eligibility criteria.

Key Questions
Key Question 1: What is the comparative effectiveness of

smoking cessation strategies on smoking
abstinence rates?

Nicotine Replacement Therapy Evidence Synthesis. We

identified four studies that compared adding NRT to other
cotreatments versus active comparators. Outcomes and

Abstracts reviewed
(n=884)  

Articles excluded (n=75)

Incorrect population: 37 

Incorrect outcome: 14 

Not peer reviewed: 7 

Outcome interval less that 3 months: 6 

Not RCT/secondary analysis of RCT: 6

Analysis did not address key questions: 5 

Articles excluded
(n=792) 

Articles included
(n=23)

(represents 16 unique trials) 

Articles retrieved for
full-text review

(n=92)  

Articles from included
studies retrieved for

additional information
(n=6)  

Figure 1. Study flow diagram.
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cotreatments were too heterogeneous to conduct meta-
analysis. Pharmacotherapy dosing information and cessation
rates are detailed in Table 2.

Kinnunen and colleagues (1996) compared adding 2 or 4 mg
nicotine gum to one-time brief counseling.43 In subgroup
analysis of participants classified as depressed via the Center
for Epidemiologic Studies Depression Scale (CESD-D) (n = 93),
smokers receiving active gum were more likely to quit smoking
than those receiving placebo gum at 3 months post–quit date.
In another trial, Kinnunen and colleagues (2008) reported
long-term effects of adding 2 or 4 mg nicotine gum to 9 brief
counseling sessions.44 Among participants with depression
measured via the CES-D (n = 196), smokers receiving nicotine
gum were more likely to remain abstinent at 12 month post–
quit date than smokers receiving placebo.

In a 2X2 factorial design, Hall and colleagues (1996) compared
2mg nicotine gum versus placebo gumwith 10 sessions of group
CBT smoking cessation counseling versus 10 sessions of health
education.26 For MDD history-positive participants as measured
by the Diagnostic Interview Schedule (n = 88), 22% receiving
nicotine gum were abstinent compared to 33% receiving placebo
gum at 52 weeks (p-value NR).

Hall and colleagues (2006) offered NRT patches plus 6
sessions of individual staged-care CBT behavioral counseling
and computerized motivational feedback to participants with
current diagnoses of depression based on the Primary Care
Evaluation of Mental Disorders (PRIME-MD). Counseling
sessions lasted 30 minutes and took place over 8 weeks. If
patients did not quit smoking with NRT or relapsed during
treatment, patients could request bupropion. Brief contact with
provision of self-help guide and smoking cessation referral
served as the control condition. Smoking status was confirmed
at 3, 6, 12, and 18 months postrandomization by expired
carbon monoxide at ≤10 ppm. Staged-care counseling
condition plus NRT outperformed brief contact control over
time (OR=4.55, 95% CI 1.04-19.93).

Antidepressants Evidence Synthesis. Five trials reported results
of adding antidepressants to cotreatments for smokers with
depression.25,34,35,40,41 Hayford (1999), Hall (1998), and Covey
(2002) provided 6-month or greater outcomes data and were
included in meta-analysis.25,35,40 These three studies
compared either sertraline, nortriptyline, or buproprion
plus behavioral counseling to placebo plus behavioral
counseling. (Table 2 includes dosing information.)
Participants receiving antidepressants plus behavioral
counseling were not more likely to be abstinent compared
to participants receiving placebo plus behavioral counseling
at 6-month postrandomization (RR = 1.31, 95% CI 0.73-
2.34, Cochran Q = 0.55, p = 0.76, I2 =0%). (Fig. 2)

Two additional studies compared antidepressants plus
cotreatments of behavioral counseling and NRT. These
studies reported short-term outcomes and were not
included in the meta-analysis.34,41 Evins and colleagues
(2008) added 12 weeks of bupropion to 8 weeks of transdermal
NRTand 13 sessions of group CBTsmoking cessation counseling
for patients with lifetime MDD histories (n = 199).34 Participants
in the bupropion arm were no more likely to achieve smoking
abstinence at end of treatment. Saules and colleagues (2004)
added 14 weeks of either 20 or 40 mg fluoxetine to 10 weeks of
transdermal NRT and 6 weeks of group CBT smoking cessation
counseling,.41 Among participants who were MDD history

positive (n = 30), Saules found no significant differences in
abstinence rates when fluoxetine was added to NRT and
intensive behavioral counseling.

Behavioral Mood Management Evidence Synthesis. Six trials

reported results of adding behavioral mood management to
other types of behavioral counseling. Other cotreatments given
to all participants include NRT,26,37–39 nortriptyline,25 or NRT
plus bupropion or paroxetine.38 Five of these studies, involving
402 smokers with depression, provided sufficient data to meta-
analyze the added effect of mood management therapy to other
smoking cessation cotreatments.25,26,36,37,39

All studies included in the meta-analysis were in the expected
direction, favoring behavioral mood management (RR = 1.41,
95% CI 1.01-1.96, Cochran Q=2.09, p = 0.71, I2 =0%). (Fig. 3)
Subgroup analysis suggests smoking cessation may be more
likely when behavioral mood management was added to NRT or
antidepressants cotreatments in addition to counseling;
however, this contrast was not statistically significant.

One additional study tested behavioral moodmanagement but
could not be included in the meta-analysis. Duffy and colleagues
(2006) tested a telephone-delivered smoking, depression, and
alcohol abuse CBT intervention for head-and-neck cancer
survivors.38 Depressed smokers were offered NRT and bupropion
or paroxetine. One-time behavioral counseling and referral to
followup services served as comparator condition. Participants in
the CBT intervention who were smokers and depressed at
baseline (n = 64) had greater smoking cessation rates at 6
months from end of treatment compared the control arm.

Other Intervention Strategies Evidence Synthesis. We identified

three other types of smoking cessation strategies, each with only
one RCT. Munoz and colleagues (1997) tested the efficacy of self-
administered mood management intervention plus smoking
cessation guide compared to smoking cessation guide alone
delivered through the mail for Spanish-speaking smokers.31

Addition of mood management content improved cessation
rates at 6 months postrandomization for MDD history positive
participants but not for smokers with current MDD.

Covey and colleagues (1999) tested behavioral counseling
plus naltrexone.42 Of the 36 participants with a history of MDD,
six month quit rates favored use of naltrexone in combination
with counseling over counseling plus placebo.

Vickers and colleagues (2009) conducted a randomized pilot
to test feasibility of behavioral counseling to promote exercise as
a smoking cessation intervention for depressed female
smokers.32 Results demonstrated no effect for using exercise
counseling as a smoking cessation intervention.

Key Question 2: Are there differential effects of smoking

cessation strategies by depression status
(i.e., depression positive vs. current
depression)?

Only two studies provided sufficient information to report
differential effectiveness of smoking cessation intervention
strategies by depression status. For both reports, researchers
conducted subgroup analysis only; no treatment by depression
interaction effects were directly tested. Evins and colleagues
(2008) recruited 199 smokers who had a lifetime MDD
diagnosis and randomized them to 12 weeks of bupropion
versus placebo. Both groups also received 8 weeks of trans-
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dermal NRT and 13 sessions of group CBT smoking cessation
counseling.34 Addition of bupropion did not significantly
improve smoking cessation rates for either patients history
positive for MDD or those with current depression. In Munoz
(1997), mailed mood management content improved cessation
rates over mailed smoking cessation guide at 6 months
postrandomization for participants MDD history positive but
not for smokers with current MDD.

Key Question 3: Are there differential effects of smoking
cessation strategies by gender?

Only one included study reported treatment by gender
interaction among study participants with depression.42 In
Covey (1999), women history-positive for MDD (n = 26)
experienced higher quit rates when randomized to receive
naltrexone in combination with 6 sessions of individual
behavioral counseling compared to women with depression
receiving placebo at 6 months (22.2% versus 0%; p = 0.04).
MDD history positive men (n = 10) did not experience
significantly higher quit rates with naltrexone.

DISCUSSION

We identified 16 trials; only Hall (2006), MacPherson (2010), and
Vickers (2009) recruited participants with current depres-

sion.32,33,37 Most patients included in this review were history-
positive for depression; findings best apply to this population. We
found sparse data on differential effects of gender and depression
status on smoking cessation intervention efficacy for depressed
patients. Findings, however, suggest some promising smoking
cessation strategies for patients with depression.

Smokers with depression are more likely to have increased
levels of negative mood precessation and postcessation.45–48

Also, negative mood is associated with greater smoking relapse
rates.49,50 Behavioral mood management may serve to moderate
negative mood associated with quit attempts.49 Thus, smokers
with depression may achieve more success if smoking cessation
interventions are augmented with behavioral mood manage-
ment. Our meta-analysis results support this hypothesis; we
found a small, positive effect of behavioral mood management
that is comparable to effects of behavioral counseling in non-
depressed populations.17,18

Included antidepressant trials showed small, positive
effects on smoking cessation, but summary estimate was
not statistically significant. Our results should be inter-
preted with caution. Sample sizes were small and numbers
achieving cessation few, which limits precision of effect
estimates and ability to detect statistically significant differ-
ences. We included five trials, which had considerable
variability in antidepressant type. Only bupropion and
nortriptyline have proven efficacy as smoking cessation
pharmacotherapies.14 Selective serotonin reuptake inhibi-
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Hall 1996a
Hall 1998a
Subtotal (95% CI)
Total events
Heterogeneity: Tau² = 0.00; Chi² = 2.01, df = 3 (P = 0.57); I² = 0%
Test for overall effect: Z = 1.72 (P = 0.09)
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Brown 2001
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Total events
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Test for overall effect: Z = 1.15 (P = 0.25)

Total (95% CI)
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Figure 3. Risk of smoking abstinence at least 6 months after start of behavioral mood management + cotreatment compared to active
control. *Events = number of participants who achieved smoking abstinence.
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Figure 2. Risk of smoking abstinence at least 6 months after start of antidepressant therapy + behavioral counseling compared with placebo
+ behavioral counseling. *Events = number of participants who achieved smoking abstinence.
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tors (e.g., sertraline, fluoxetine) used in other included
studies show little smoking cessation benefit.14

Offering NRT to smokers with depression appears to have
a small, positive effect on smoking cessation rates. Cessa-
tion rates ranged from 14% to 22% in included studies that
reported outcomes of 12 months or longer.26,33,44 These
cessation rates are higher than the 3 to 5% of smokers who
successfully maintain quit attempts a year later without
treatment aids51 and are comparable to NRT quit rates in
the general population of smokers.13 Yet, long-term cessa-
tion rates across studies were lower for patients with
current depressive symptoms33 than for those who were
MDD history positive26 (14% versus 22%, respectively).
Smokers with current depressive symptoms may have
greater difficulty quitting due to intense nicotine withdrawal
or worsening of depressive symptoms during a quit at-
tempt.20 Smokers with current depressive symptoms may
need additional support to achieve smoking abstinence.

Limitations

Our review has some limitations. Foremost, few RCTs exist
that test smoking cessation interventions among smokers with
depression. Thus, we created broad intervention categories in
order to make meaningful comparisons. Within each category,
there is considerable heterogeneity, which may influence
estimates of effectiveness. Few trials recruited smokers with
current depression; therefore, many reports based classifica-
tions of depression on self-reported screening criteria (e.g.,
CES-D) for significant depressive symptoms. Self-report scales
may be measures of general emotional distress or negative
affect rather than specific depressive symptoms. In primary
care settings, positive depression screen has positive predictive
value of ≤ 50% for MDD.52 Thus, our review contains
heterogeneity among participants classified as depressed. We
planned a proiri to stratify analysis by depression type, but
there were too few trials in any intervention category to follow
this approach. Also chronicity of depression and other impor-
tant variations in depressive disorders may influence out-
comes.3 Our review is unable to address these issues. In many
instances, we examined subgroup data for this review. By
doing so, we introduce the possibility of false-negative studies
because studies may not be powered to detect clinically
important treatment effects in subgroups. Meta-analysis helps
to address this limitation, but with relatively few studies of
small sample sizes, our analyses may remain underpowered.

Future Research

Future trials should be designed to test smoking cessation
treatments for smokers with current depression. Within
the trials we identified, we found little research on key
moderators that may influence treatment effectiveness.
Moderator analysis will facilitate subgroup identification,
which may lead to better treatment matching.3 Also
smokers with psychiatric comorbidities may benefit from
combined pharmacotherapy and behavioral counseling
with longer therapeutic approaches (i.e., exceeding 8–12
weeks) to reduce likelihood of dropout and depression
relapse. 16,53–55 Future research should be designed to

optimize dose, duration, sequencing, and frequency of both
behavioral counseling and pharmacotherapies.

Conclusions

Patients with depression can stop smoking and should be
offered evidence-based smoking cessation treatments available
to other smokers. While this review provides evidence synthe-
sis about smoking cessation strategies for patients with
depression, extant evidence is insufficiently robust to make
clear treatment recommendations. However, it is likely that
patients with depression need strategies that target both
depressive symptoms and smoking. Based on the available
evidence, healthcare providers should consider encouraging
their patients with depression who smoke to seek smoking
cessation services that include both NRT and behavioral mood
management.
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