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Abstract

Aims—To update our prior meta-analysis that showed past major depression (MD+) to be
unrelated to smoking cessation outcome [Hitsman et al. J Consult Clin Psychol 2003; 71:657-63].

Methods—Eligible trials included 14 from our original review and 28 identified through an
updated systematic review (2000-2009). We coded for assessment of past MD, exclusion for
recent MD episode (MDE; <6 months versus no exclusion), duration/modality of cognitive
behavioral treatment (CBT; face-to-face versus self-help), and other factors. To minimize
influence of experimental treatments that may selectively benefit MD+ smokers, we analyzed
placebo/lowest intensity control arms only. Study-specific odds ratios (ORs) for the effect of past
MD on short-term (<3 months) and long-term (=6 months) abstinence were estimated and
combined using random effects. Two-way interaction models of past MD with study methodology
and treatment factors were used to evaluate hypothesized moderators of the past MD-abstinence
association.
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Results—MD+ smokers had 17% lower odds of short-term abstinence (n=35, OR=0.83, 95%
Cl=0.72-0.95, p=0.009) and 19% lower odds of long-term abstinence (n=38, OR=0.81, 95%
Cl1=0.67-0.97, p=0.023) than MD- smokers after excluding the sole study of varenicline because
of its antidepressant properties. The association between past MD and abstinence was affected by
methodological (recent MDE exclusion, type of MD assessment) and treatment (CBT modality)

factors.

Conclusions—Past major depression has a modest adverse effect on abstinence during and after
smoking cessation treatment. An increased focus on the identification of effective treatments or
treatment adaptations that eliminate this disparity in smoking cessation for MD+ smokers is

needed.
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INTRODUCTION

Given the high co-occurrence of smoking and major depression (MD) across adulthood [1,
2], there has been substantial interest in determining whether past MD interferes with
smoking cessation [3—7]. In 2003, we published a meta-analysis of the association between
past MD and cessation outcome [8]. Among the 13 trials published between 1988 and 2000
that met our eligibility requirements, smokers with past MD (MD+) were as likely as those
with no past MD (MD-) to achieve abstinence. This was the case whether we analyzed
abstinence data from experimental and control treatment arms or, as was done in Hitsman et
al. [8], when we analyzed data from the placebo/alternative lowest intensity arms alone. The
latter finding was replicated by Covey et al. [9] in an independent meta-analysis.

Despite these results, it continues to be widely accepted that past MD constitutes an
impediment to smoking cessation. Many recent trials have been mixed; reporting either
lower abstinence rates [10-13] or comparable rates of abstinence [14-19] between MD+ and
MD-smokers. These diverse findings suggest that differences among trials in study factors
may be important moderators of an association between past MD and smoking cessation.
Studies vary by exclusion criteria for use of antidepressant medication and time since last
major depressive episode (MDE). Japuntich et al. [10] tested the association between past
MD and abstinence in a large trial permitting use of antidepressants and recent MDE, and
past MD was not associated with smoking at either 3 or 6 months post-quit.

Differences also exist between trials in the assessment of past MD. A validated diagnostic
interview, such as the Structured Clinical Interview for DSM-IV (SCID-1V) [20], is the gold
standard, but increasingly questionnaires and brief 1-2 item scales adapted from validated
interviews are being used. Brief scales show good predictive value, as long as it is required
that past depressed mood and(or) anhedonia persisted for two weeks or longer [21, 22].
Some trials, however, have required only the endorsement of past depressed mood and (or)
anhedonia, without specifying a duration requirement [5, 23]. Others have classified past
MD based only on the endorsement of a “history of depression” [24] or on whether the
smoker was ever told by a health care provider that s/he had “depression” [25].

Trials also vary on treatment factors that could moderate an association between past MD
and smoking cessation. Studies evaluating similar types of standard interventions, such as
CBT plus TNP, can differ in treatment duration, CBT modality (e.g., face-to-face or self-
help), and amount of contact with a therapist. Any disproportionate benefit of longer
duration treatment, CBT face-to-face, or greater therapist contact time for MD+ smokers
would minimize any adverse effect of MD+ on smoking cessation.

Ad(diction. Author manuscript; available in PMC 2014 February 01.
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The primary aim of this review was to re-evaluate whether past MD is associated with
smoking cessation by updating our prior review to include trials published since 2000. As
done before [9, 26], we focused on smokers randomized to the placebo/alternative lowest
intensity control arms of the trials under consideration. Isolating the control treatments
removes from the analyses the potentially disproportionate influence of the experimental
treatments that might selectively benefit MD+ smokers. A secondary aim was to extend our
review to evaluate whether certain study factors moderate an association between past MD
and cessation.

Data sources and systematic search

Two authors performed the electronic literature search in November and December of 2008.
Databases included PubMed and Ovid (MEDLINE), EMBASE, CINAHL, PsychINFO,
Cochrane Database of Systematic Reviews, and Cochrane Central Register of Controlled
Trials (CENTRAL). Two searches of each were performed for the period 2000-2008. One
search used the terms “mood AND smoking cessation” and the other “depression AND
smoking cessation.” Search delimiters were “English” and “human.” In addition, a manual
online search was conducted in January, March, and August of 2009 for published and in-
press studies appearing since December 2008 in the following journals because eligible
studies had been published in them: Addiction, Addictive Behaviors, Alcoholism: Clinical
and Experimental Research, American Journal of Psychiatry, Archives of General
Psychiatry, Archives of Internal Medicine, Journal of Consulting and Clinical Psychology,
Journal of General Internal Medicine, Nicotine & Tobacco Research, Psychology of
Addictive Behaviors, American Journal on Addictions, and Drug and Alcohol Dependence.
As a final step, the authors searched the reference lists of included articles and a relevant
Cochrane Protocol [27].

Study selection

Selection requirements were the same as those in Hitsman et al. [8], i.e., the scope of the
review was limited to trials that included a measure of past MD and involved adults.1 Trials
in which the target population had a psychiatric disorder other than alcohol/substance
dependence were excluded, so that other major psychiatric comorbidities would not obscure
any association between past MD and smoking cessation. All studies were reviewed
independently by two reviewers; a third reviewer reconciled disagreements on an as-needed
basis.

Data extraction

Study characteristics and outcomes were extracted independently by two authors, with
discrepancies resolved by consensus among four authors. Abstinence status was extracted by
past MD status and treatment arm. Methodological characteristics included: type of MD
assessment (clinical interview, questionnaire, 1-2 item scale considering duration of
depressed mood and anhedonia, 1-2 item scale of symptoms only—non-DSM based), MDE
exclusion criterion (exclusion for MDE within 6 months of enrollment, no exclusion for
recent MDE), abstinence bioverified (yes, no), treatment randomization stratified by past
MD (yes, no/not reported), and study exclusion for antidepressant medication use (yes, no/
not reported). Treatment characteristics included: modality of CBT for smoking cessation
(face-to-face, self-help), total therapist-patient contact time (minimal <3 hours, intensive >3

Ia single item measure of past MD was exclusionary in Hitsman et al. [8] but allowed in this review because brief screeners of past
MD have become widely used in smoking cessation effectiveness studies.

Ad(diction. Author manuscript; available in PMC 2014 February 01.
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hours), type of smoking cessation pharmacotherapy (hone, placebo, active standard
medication, e.g., TNP, active standard + placebo, active standard antidepressant, e.g.,
bupropion), and treatment duration (standard <12 weeks, extended >12 weeks).

As noted, we selected the subset of participants in the placebo/alternative lowest intensity
control treatment arms to minimize any influence of the experimental treatment arms that
could have selectively benefited MD+ smokers. For example, we only included data from
the standard CBT alone arm of the Patten et al. trial [28] that compared standard CBT plus
CBT for depression versus standard CBT alone. Excluded from this review are data from
smokers who received experimental smoking cessation treatment involving CBT for
depression or antidepressant medication (e.g., bupropion or nortriptyline). An exception was
made for Swan et al. [12], which contrasted bupropion (150 mg/day versus 300 mg/day) and
CBT (tailored self-help versus proactive telephone counseling). We included the data from
the smokers treated with low dose bupropion 150 mg/day and tailored self-help, as these
were the control arms. For the 6 trials that did not screen out for recent MDE (i.e., within 6
months of enrollment) and measured current MDE [10, 29-33], we excluded participants
classified as having current MDE. Thus, the MD+ participants from these studies who
provided data for the meta-analysis could have had a MDE within 6 months of enroliment,
but not within two weeks.

Data synthesis and meta-analysis

Following Hitsman et al. [8], outcome was classified as either short-term (< 3 months) or
long-term (= 6 months) abstinence post-quit date. When a study offered multiple
measurements that met criteria for either short- or long-term abstinence, we selected for
analysis the furthest endpoint that fit within our definitions. As a result, only one effect size
estimate was used from each study for each abstinence category. To circumvent
complications due to within-study dependence, short- and long-term abstinence rates were
analyzed separately, with missing outcomes for participants lost to follow-up coded as
smoking.

If a study did not provide a short-term endpoint, the 3-month cutoff was extended to 4-
months in order to capture a short-term outcome, i.e., [13]. For long-term outcomes, we
chose the furthest abstinence assessment available after 6-months. For studies in which the
timing of the abstinence measure was linked to the start or end of treatment, abstinence
endpoints were recalculated based upon the target quit date. For example, Killen et al. [34]
defined 11-, 25-, and 52-week outcome endpoints relative to start of treatment; given a 2-
week target quit date, we revised these endpoints to 9, 23, and 50 weeks post-quit date.

For each type of outcome, we estimated study-specific odds ratios (ORs) for the effect of
past MD on abstinence, and combined them across studies using the random effects
approach recommended by DerSimonian & Laird [35]. Unlike fixed effects approaches that
assume that a common OR is being measured by all studies under consideration [35],
random effects models are more flexible, in that they allow the OR of interest to vary across
studies. To examine the influence of each study on the pooled OR, we calculated study-
specific weights. Under random effects, smaller studies tend to receive more weight than
warranted by their precision when there is significant between-study heterogeneity, as
indicated by larger values of Cochran’s Q statistic [36]. We used the 12 statistic to quantify
the extent of between-study heterogeneity, with cutoffs of 30% and 50% used to distinguish
mild, moderate, and severe levels [37].

Funnel plots of study-level estimates against their standard error (SE) are typically used to
assess publication bias in studies of continuous outcomes. However, the mean-variance
relationship that characterizes binary outcomes introduces asymmetry in the funnel plot of

Ad(diction. Author manuscript; available in PMC 2014 February 01.
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ORs versus SEs [38], making such plots potentially misleading. For this reason, we do not
present funnel plots. Instead, we assess bias using a modified version of a well-known test
[39] tailored to the analysis of binary outcomes [40].

To further explain the between-study heterogeneity in the effect of past MD on abstinence,
we followed this traditional meta-analysis focused on study-level summaries by an analysis
of individual participant data (IPD). Such IPD-level analyses are known to be more
powerful than meta-regression methods for detecting interactions [41], and are not
susceptible to ecological bias that can arise when examining study-level aggregates of
participant characteristics [42]. However, they do require that we account for the nesting of
participants within studies. This was accomplished by estimating our logistic regression
model using the Generalized Estimating Equations (GEE) capabilities built into PROC
GENMOD of SAS/STAT 9.2 [43] with study ID as the cluster identifier. Although the same
aim could have been achieved via a random effects model, an advantage of the GEE
approach [44] is that it produces consistent estimates of the regression coefficients, as long
as the mean model is correctly specified, and does not require potentially unwarranted
normality assumptions about the distribution of the random effects. Further, odds ratios have
a marginal interpretation that applies to all studies, and do not need to be interpreted
conditionally on the study identifier [45].

Our logistic regression model specification included a past MD term, main effects of the
extracted study characteristics (i.e., type of MD assessment, MDE exclusion criterion,
abstinence bioverified, treatment randomization stratified by past MD, study exclusion for
antidepressant medication use, modality of CBT for smoking cessation, total therapist-
patient contact time, type of smoking cessation pharmacotherapy, and treatment duration in
long-term model only), and their two-way interactions with past MD?2,3. Main effects terms
are useful in explaining between-study variation in the odds of abstinence among MD-
participants (our reference group), while interaction terms capture between-study variation
in the past MD odds ratio for MD+ versus MD- subjects. Significance levels were
calculated based upon robust standard errors, calculated under a working independence
correlation structure.

A backwards elimination procedure with a 5% significance threshold was used to simplify
the interaction effects. To partly compensate for low power in detecting interactions with
past MD involving multi-category study level predictors, all interaction contrasts pertaining
to such a predictor were retained in the model, if at least one of these contrasts attained
statistical significance. Methodological/treatment characteristics that failed to moderate the
association between past MD and abstinence were dropped altogether, as their main effects
were of little interest in themselves. Exceptions were characteristics expected a priori to
exert independent effects on abstinence, i.e., smoking cessation pharmacotherapy and
exclusion for antidepressant medication use; their main effects were retained, irrespective of
statistical significance, so as to provide effect size estimates.

Sample for meta-analysis

Our search captured 3,330 candidate articles (see Figure 1). Two independent reviews of the
abstracts returned 333 articles. Excluding instances of articles appearing more than once

2Smoking cessation treatment duration was only included in the long-term abstinence model, due to the choice of coding scheme
gstandard duration treatment <12 weeks, extended duration treatment >12 weeks).

Only a pure interaction of MDE exclusion with past MD was included in these models, as its main effect on the reference group of
MD- smokers was expected to be zero a priori.
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resulted in 103 candidate articles. In addition, five studies were identified through the online
search of selected journals; four studies were found through searching reference sections of
qualitative reviews; and two were offered by investigators familiar with this ongoing work,
raising the total to 114. Of the 114 candidates for full-text review, 28 studies were
determined to be eligible. Combined with the 13 trials in Hitsman et al. [8] and another trial
[23] excluded from that review, the final sample comprised 42 studies. Data not reported in
the articles were obtained from authors of 18 of these studies (see Acknowledgements).

Treatment modality across these 42 studies was as follows: 34 involved combination CBT
and pharmacotherapy, four involved CBT face-to-face only, and four involved CBT self-
help only. Twenty-seven studies evaluated experimental cessation treatment with
antidepressant therapy. Classification of past MD was based on clinical interview in 27
studies, DSM-based questionnaire in seven studies, and 1-2 item scales in eight studies
(DSM and non-DSM based). Thirty-one studies (74%) excluded smokers with recent MDE;
the remaining 11 did not screen out for recent MDE. Seven-day point prevalence abstinence
with missing equals smoking was assessed in 41 studies and biochemically-verified in 36
studies. The control treatment arms chosen for the 42 studies are shown in Table 1. The
sample size, proportion MD+, and overall rates of abstinence for each study are available
from the authors upon request.

Past MD and short-term abstinence

A forest plot of the past MD ORs for the 36 studies (n=5,447) that provided short-term
abstinence data is given in Figure 2. Point estimates and 95% confidence intervals were
obtained separately for each study, and are plotted relative to the point of no association
indicated by the solid vertical line (OR=1); their exact values presented in the logarithmic
scale and study-level weights are available from the authors upon request.

As seen in Figure 2, the overall association between past MD and short-term abstinence was
not statistically significant (OR=0.88, 95% CI1=0.76-1.02, p=0.096). The I2 statistic
indicated modest levels of between-study variability (12=0.11, 95% C1=0.00-0.40) and the
heterogeneity test statistic (Q=39.15 on 35 d.f., p=0.289) failed to attain statistical
significance. However, the heterogeneity test is known to have low power [46], and we
sought to further investigate the possible sources of between-study variation in past MD
effects on short-term abstinence via a GEE logistic regression model presented in Table 2.
The use of placebo medication produced 39% lower abstinence rates compared to no
medication (OR=0.61, 95% CI1=0.42-0.87), whereas exclusion for use of antidepressant
medication was not significant (OR=1.25, 95% CI=0.75-2.08). In addition, two study-level
covariates moderated the effect of past MD on the odds of short-term abstinence: CBT
modality (p=0.006) and MDE exclusion (p=0.015). The joint impact of these two 2-way
interactions is explored further in Table 3, where ORs for the effect of MD+ vs. MD—- on
short-term abstinence are stratified by CBT modality and MDE exclusion criterion.

Results show that among studies not permitting recent MDE, MD+ smokers had 31% lower
odds of abstinence than MD- smokers (OR=0.69, 95% CI=0.56-0.84) in studies delivering
CBT face-to-face, but showed no such disadvantage (OR=1.02, 95% CI=0.75-1.38) in
studies that delivered CBT via self-help. In contrast, among studies permitting recent MDE,
MD+ smokers showed no differences from MD- smokers (OR=1.05, 95% C1=0.79-1.39) in
studies delivering CBT face-to-face, but had 55% higher odds of abstinence (OR=1.55, 95%
Cl=1.24-1.93) in studies that delivered CBT via self-help.

Ad(diction. Author manuscript; available in PMC 2014 February 01.
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Past MD and long-term abstinence

A comparable forest plot of within-study ORs (95% CI) for the 39 studies (n=6,278) that
provided long-term abstinence data is given in Figure 3, including the estimate of the
statistically significant overall association with past MD (OR=0.82, 95% C1=0.69-0.97,
p=0.024). Exact study-specific estimates and study-level weights are available from authors
upon request. Between-study variability was again modest in magnitude (12=0.16, 95%
Cl1=0.00-0.44), as also indicated by the lack of significance of the heterogeneity statistic
(Q=45.37 on 38 d.f., p=0.192).

A GEE logistic regression model that helps to explain further this between-study variability
in past MD effects on long-term abstinence is presented in Table 4. Neither pharmacological
treatment nor exclusion for antidepressant medication use were associated with long-term
abstinence, whereas extended duration treatment (>12 weeks) raised the odds of abstinence
by about half (OR=1.48, 95% CI=1.01-2.16). The use of active standard antidepressant
medication more than tripled abstinence rates compared to no medication (OR=3.25, 95%
Cl=1.52-6.97). Finally, studies that delivered CBT via self-help had 40% lower odds of
abstinence than those delivering it face-to-face (OR=0.60, 95% CI=0.50-0.72). Our model
simplification procedure stipulated that all interaction contrasts pertaining to a study
characteristic would be retained, if at least one of these contrasts attained statistical
significance. This resulted in the retention of a MD assessment by past MD interaction,
driven by the 44% amplification in the adverse effect of past MD on the odds of long-term
abstinence in studies that used a 1-2 item non-DSM scale to classify past MD rather than
clinical interview (OR=0.56, 95% CI=0.36-0.87). In addition, the association between past
MD and long-term abstinence was moderated by MDE exclusion (p<0.001).

The joint impact of these two 2-way interactions with past MD is explored further in Table
5, where ORs for the effect of MD+ versus MD- on long-term abstinence are stratified by
MD assessment and MDE exclusion criterion. Results show that among studies not
permitting recent MDE, past MD+ had deleterious effects on long-term abstinence,
irrespective of MD assessment method (ORs=0.39-0.70, all ps <0.001). In contrast, among
studies permitting recent MDE, past MD+ had no effects on long-term abstinence,
irrespective of MD assessment method (ORs= 0.71-1.27, all ps>0.12).

Publication bias

Harbord’s [40] test produced two-tailed p-values that failed to attain statistical significance
for either short-term (£0.04, d.f.=34, p=0.967) or long-term (£1.01, d.f.=37, p=0.321)
abstinence, providing evidence against the possibility that small negative studies may have
been inadvertently excluded from our review.

Sensitivity Analysis

One treatment arm in the included studies involved low dose antidepressant medication (i.e.,
bupropion [12]), and another involved varenicline [19]. Varenicline is not FDA-approved
for MD, but pre-clinical studies have documented antidepressant properties, resulting in it
being evaluated for the treatment of MD [47]. Some limited evidence indicates that nicotine
replacement therapy (NRT) may also have antidepressant-like effects [48, 49].

Excluding the 11 NRT trials did not change the results for either short-term (OR=0.85, 95%
Cl1=0.70-1.03, p=0.107) or long-term abstinence (OR=0.80, 95% CI=0.65-0.99, p=0.037).
Similarly, exclusion of the bupropion trial did not affect the pooled OR for either short-term
(OR=0.89, 95% CI=0.76-1.05, p=0.157) or long-term abstinence (OR=0.84, 95% CI=0.70-
1.01, p=0.058), although it did deflate the statistical significance of the long-term findings.
Exclusion of the varenicline trial strengthened the pooled OR for short-term abstinence and

Ad(diction. Author manuscript; available in PMC 2014 February 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hitsman et al. Page 8
made this effect statistically significant (OR=0.83, 95% C1=0.72-0.95, p=0.009), leaving
that for long-term abstinence unchanged (OR=0.81, 95% CI=0.67-0.97, p=0.023).
Additional analyses showed that exclusion of the bupropion and varenicline studies did not
alter our GEE findings.

DISCUSSION

Our updated systematic review and meta-analysis helps to settle the controversy that has
existed over the past decade about whether or not past MD, in the absence of current MD,
interferes with smoking cessation. Findings showed that past MD was associated with a
statistically significant, but modest, decrease in both short-term and long-term abstinence
rates after the sole varenicline study [19] had been excluded because of its possible
antidepressant properties.

Our findings also reveal the importance of accounting for sources of methodological and
treatment heterogeneity. These factors mattered even though our meta-analyses were
restricted to smokers in the placebo/alternative control arms (i.e., standard non-
antidepressant smoking cessation therapies) that we determined to be statistically
homogeneous. The short-term association between past MD and smoking cessation
depended on whether recent MDE was an exclusion criterion for the trial and on CBT
modality. Short-term abstinence was significantly lower for MD+ smokers than for MD-
smokers among 24/36 studies that screened out smokers with recent MDE and involved
CBT face-to-face. The deleterious effect of past MD+ among face-to-face trials not
permitting recent MDE extended to both CBT modalities for long-term abstinence, but
results were equivocal for studies permitting recent MDE.

An unexpected finding for past MD and short-term abstinence, which is challenging to
explain, was that MD+ smokers performed better than MD— smokers when treated with
CBT self-help among trials permitting recent MDE. To the extent that excluding smokers
with recent MDE resulted in samples of MD+ smokers with lower levels of emotional
distress, acute nicotine withdrawal may have been especially distressing in that it provoked a
return of affective symptoms that had previously been under control. For these MD+
smokers, the demands of manualized CBT delivered face-to-face amidst re-occurring
emotional distress may have been sufficiently challenging to interfere with refining their
self-management skills. By contrast, smokers with possible recent MDE (i.e., within 6
months of enrollment) may maintain some affective symptoms leading up to smoking
cessation that may work to their advantage especially in the short-term and in treatment
involving CBT self-help material. Their ongoing emotional distress may render acute
withdrawal less emotionally “shocking” and skills training more manageable because their
CBT is self-paced.

Our findings also suggest that the magnitude of the long-term association between past MD
and abstinence may depend on the type of assessment that is used to classify past MD in
smokers. Controlling for recent MDE exclusion criterion, use of non-validated 1-2 item
self-report scales of past MD [23-25] significantly amplified the association between MD+
and long-term abstinence compared with clinical interview. The potential influence of MD
assessment method on the association between past MD and smoking cessation is important
to be mindful of in future studies, given the increasing reliance on brief assessments in
community-based effectiveness trials of large populations of smokers.

Among the many strengths of our review are the large sample, in terms of number of studies
and number of participants across studies, comparability among trials in their definition and
measurement of abstinence, and IPD abstinence outcomes. Our database also has
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limitations. With the exception of three large studies focused on Spanish speaking
populations worldwide [30-32], participants in the included trials were mostly European-
American. The extent to which our results generalize to other racial/ethnic groups needs to
be studied. We also were unable to re-evaluate whether or not gender moderates an
association between past MD and cessation due to the lack of new IPD. It remains possible
that MD+ conveys greater relapse risk among women, given that women are nearly twice as
likely as men to experience MD [50].

Until now, researchers have largely stopped short at the post-hoc identification of vulnerable
subgroups that show lower smoking cessation rates. The current need is to move beyond by
identifying effective treatments or treatment adaptations that eliminate disparities in
cessation outcomes [51]. The 2008 U.S. Public Health Service Clinical Practice Guideline
recommends either bupropion or nortriptyline in particular for smokers with past MD based
on a Guideline meta-analysis of four studies comparing bupropion SR or nortriptyline versus
placebo, which indicated that both medications are effective for this population (page 146)
[52]. Nicotine replacement therapy, such as nicotine patch or gum, also appear to be
effective in smokers with past MD [52]. Though not reviewed in the Guideline, certain
psychological interventions, such as cognitive behavioral mood management skills training
[31, 53-56], may improve abstinence rates for past MD smokers when added to standard
CBT for smoking cessation.

In conclusion, MD+ has a modest adverse effect on abstinence during and after smoking
cessation treatment, and certain study characteristics appear to intensify the risk conveyed
by MD+. Past MD among smokers who have not experienced a recent MDE appears to
make achieving long-term abstinence even harder. To a certain extent, the inconsistent
findings over the last decade may reflect methodological and treatment variation among
studies. Comparative effectiveness research focused on smokers with past MD is needed to
determine whether certain treatments are differentially effective for this large underserved
population.
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Figure 1.

Flow diagram summarizing the study selection process.
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Figure 2.

A forest plot of the odds ratios (OR) comparing short-term abstinence rates for past MD+
versus MD—- smokers in the placebo/lowest intensity control arms. The size of the circle for
each individual effect is proportional to the study’s weight in the analysis. Area inversely
proportional to the variance of the log-odds ratio estimator. Error bars show the 95%
confidence interval. The diamond indicates the overall short-term random effect. The point
of no association is indicated by the solid vertical line. An OR less than 1 indicates a lower
abstinence rate among past MD+ smokers.
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Figure 3.

A forest plot of the odds ratios (OR) comparing long-term abstinence rates for past MD+
versus MD—- smokers in the placebo/lowest intensity control arms. The size of the circle for
each individual effect is proportional to the study’s weight in the analysis. Area inversely
proportional to the variance of the log-odds ratio estimator. Error bars show the 95%
confidence interval. The diamond indicates the overall long-term random effect. The point
of no association is indicated by the solid vertical line. An OR less than 1 indicates a lower
abstinence rate among past MD+ smokers.
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Table 2

Logistic regression model for short-term abstinence in placebo/lowest intensity control arms

Odds Ratio 95% ClI Robust P-value

Intercept 0.75 (0.46, 1.22) 0.247
Past MD+ 0.69 (0.56, 0.84) <0.001
(Past MD+):(Recent MDE Possible) 1.52 (1.09, 2.13) 0.015
CBT = Self-Help 0.35 (0.30,0.42) <0.001
(Past MD+):(CBT = Self-Help) 1.48 (112, 1.96) 0.006
No Antidepressant Exclusion 0.80 (0.48, 1.34) 0.401
Pharmacological Tx = Placebo 0.61 (0.42, 0.87) 0.007
Pharmacological Tx = Active Std 0.77 (0.33,1.79) 0.537
Pharmacological Tx = Active Std + Placebo 1.84 (0.98, 3.49) 0.060
Pharmacological Tx = Active Std Antidepressant 1.72 (0.98, 2.99) 0.057

Note. Intercept = odds of abstinence for past MD— smokers treated with CBT face-to-face with no smoking cessation medication among studies
that excluded for both recent MDE and anti-depressant use; Antidepressant Exclusion = exclusion for antidepressant medication use; Tx =
treatment; Active Std = standard smoking cessation pharmacotherapy (e.g., nicotine patch); Active Std Antidepressant = standard smoking
cessation pharmacotherapy involving antidepressant medication (n = 1) or medication with antidepressant effects (n = 1).
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Table 3

Odds ratios and 95% confidence intervals for the effect of past MD on short-term abstinence rates. Results
stratified by CBT treatment modality and MDE exclusion criterion for study entry.

MDE Exclusion
CBT Treatment Modality No Recent MDE Recent MDE Possible

Face-to-face 0.69 (0.56,0.84)  1.05(0.79, 1.39)
N=24; n=2,159 N=6; n=1,832
(29.4% Past MD+)  (30.0% Past MD+)

Self-help 1.02(0.75,1.38)  1.55(1.24,1.93)
N=2; n=564 N=4; n=892

(38.7% Past MD+)  (39.5% Past MD+)

Note. Odds ratios are with respect to past MD- participants receiving the same CBT modality in studies applying a common MDE exclusion
criterion. CBT Face-to-Face = CBT delivered face-to-face in either individual or group format; CBT Self-Help = CBT self-help materials only; No
Recent MDE = studies that screened out MDE within 6 months of enrollment; Recent MDE Possible = studies that did not exclude for recent
MDE. N = number of studies, n = number of participants across studies.

fTwo CBT = none studies were merged with one CBT = self-help study to strengthen the past MD by CBT self-help comparison. These were the

two Hall et al. studies [17, 73] that evaluated extended duration treatment in which the control arms received no treatment after the standard
duration treatment.
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Table 4

Logistic regression model for long-term abstinence in placebo/lowest intensity control arms.

Odds Ratio 95% CI Robust P-value
Intercept 0.30 (0.23, 0.40) <0.001
Past MD+ 0.70 (0.57,0.87) 0.001
(Past MD+):(Recent MDE Possible) 1.81 (1.33, 2.48) <0.001
CBT = Self-Help 0.60 (0.50,0.72) <0.001
No Antidepressant Exclusion 0.82 (0.63, 1.07) 0.139
Pharmacological Tx = Placebo 0.96 (0.68, 1.35) 0.800
Pharmacological Tx = Active Std 0.68 (0.39, 1.20) 0.187
Pharmacological Tx = Active Std + Placebo 0.73 (0.39, 1.37) 0.329
Pharmacological Tx = Active Std Antidepressant 3.25 (1.52, 6.97) 0.002
Tx Duration > 12 Weeks 1.48 (1.01, 2.16) 0.045
MD Assessment = 1-2 Item Scale Non-DSM 1.19 (0.71, 2.01) 0.504
MD Assessment = 1-2 Item Scale 0.77 (0.39, 1.50) 0.439
MD Assessment = Questionnaire 1.22 (0.81, 1.84) 0.331
(Past MD+):(MD Assessment = 1-2 Item Non-DSM) 0.56 (0.36, 0.87) 0.010
(Past MD+):(MD Assessment = 1-2 ltem) 0.85 (0.62, 1.16) 0.309
(Past MD+):(MD Assessment = Questionnaire) 0.69 (0.45, 1.07) 0.096

Page 22

Note. Intercept = odds of abstinence for past MD— smokers ascertained via interview and treated with CBT face-to-face for standard duration (<12
weeks) with no smoking cessation medication among studies that excluded for both recent MDE and antidepressant use; Antidepressant Exclusion
= exclusion for antidepressant medication use; Tx = treatment; Active Std = standard smoking cessation pharmacotherapy (e.g., nicotine patch);

Active Std Antidepressant = standard smoking cessation pharmacotherapy involving antidepressant medication (n = 1) or medication with

antidepressant effects (n = 1); MD Assessment: 1-2 Item Non-DSM = past MD classification based on the endorsement of past depressed mood

and (or) anhedonia without specifying a duration requirement (i.e., 2 weeks or longer).
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Table 5

Odds ratios and 95% confidence intervals for the effect of past MD on long-term abstinence rates. Results
stratified by type of MD assessment and MDE exclusion criterion for study entry.

MDE Exclusion

MD Assessment No Recent MDE Recent MDE Possible
Clinical interview 0.70 (0.57, 0.87) 1.27 (0.86, 1.88)

N=22; n=2,085 N=3; n=680

(24.9 % Past MD+)  (9.6% Past MD+)
Questionnaire 0.49 (0.34, 0.70) 0.88 (0.64, 1.22)

N=4; n=320 N=3; n=1,215

(31.3% Past MD+)  (32.2% Past MD+)
1-2 item scale 0.60 (0.47, 0.75) 1.08 (0.94, 1.25)

N=2; n=416 N=2; n=746

(40.1% Past MD+)  (54% Past MD+)
1-2 item non-DSM scale  0.39 (0.27, 0.58) 0.71 (0.46, 1.10)

N=1; n=632 N=2; n=184

(26.4% Past MD+)  (38.0% Past MD+)

Note. Odds ratios are with respect to past MD- participants with the same type of MD assessment in studies applying a common MDE exclusion
criterion. N = number of studies, n = number of participants across studies.
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