1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Int Rev Neurobiol. Author manuscript; available in PMC 2020 September 25.

-, HHS Public Access
«

Published in final edited form as:
Int Rev Neurobiol. 2015 ; 124: 209-243. doi:10.1016/bs.irn.2015.07.004.

The Role of Depression in the Uptake and Maintenance of
Cigarette Smoking

Janet Audrain-McGovern™!, Adam M. Leventhal®, David R. Strong*
“Department of Psychiatry, Perelman School of Medicine, University of Pennsylvania,
Philadelphia, Pennsylvania, USA

TDepartments of Preventive Medicine and Psychology, Keck School of Medicine, University of
Southern California, Los Angeles, California, USA

*Department of Family Medicine and Public Health, University of California, San Diego, California,
USA

Abstract

Cigarette smoking and depression both account for significant morbidity, mortality, and economic
burden. The prevalence of both smoking and depression increase across mid-to-late adolescence
and show high rates of comorbidity. While little is known about why smoking is
disproportionately higher among depressed adolescents than adolescents without depression,
emerging research has begun to offer some initial insights. The high rates of comorbidity between
depression and smoking emphasize the importance of identifying intervention targets to inform
smoking prevention efforts for this high-risk group. Interventions during adolescence may lessen
the prevalence of depression-prone adult smokers. Depression is over-represented among adult
smokers and contributes to lower smoking cessation rates. Negative mood management and
pharmacotherapy have been the central focus of smoking cessation interventions for depression-
prone populations to date. Converging lines of research highlight novel smoking cessation targets
such as the maintenance of positive mood and reward regulation. Smoking cessation research in
depression-prone smokers is critical to identify efficacious treatments that will ultimately decrease
the excess smoking burden for this population.

1. THE SMOKING AND DEPRESSION PROBLEM

Cigarette smoking is the leading preventable cause of morbidity and mortality in the
UnitedStates, accounting for almost 500,000 deaths each year (CDC, 2008). About 20% of
adults in the general population smoke cigarettes, exacting an annual economic toll of ~193
billion dollars (CDC, 2008). About 20% of adolescents regularly smoke cigarettes (CDC,
2014), with the percentage of regular smokers doubling from mid-to-late adolescence (CDC,
2014). Of those adults who have ever smoked regularly, the majority began smoking during
adolescence (USDHHS, 2012).
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Depression is one of the most common mental health disorders among adolescents and
adults and accounts for more morbidity, mortality, and economic burden than any other
psychiatric diagnosis (Lewinsohn, Hops, Roberts, Seeley, & Andrews, 1993; Murray &
Lopez, 1996, 1997; Reinherz et al., 1993). About 20% of adolescents have at least one major
depressive episode by 18 years of age (USDHHS, 2012). The initial onset of major
depression usually occurs during mid-adolescence (Lewinsohn, Rohde, & Seeley, 1998;
Lewinsohn, Rohde, Seeley, Klein, & Gotlib, 2000; Williamson, Birmaher, Axelson, Ryan, &
Dahl, 2004). Another 20-30% of adolescents experience subthreshold depressive symptoms
(depressive episode that does not meet diagnostic criteria for a major depression) and are
considered to be at significant risk for the development of major depression, or its recurrence
(Audrain-McGovern, Rodriguez, Rodgers, et al., 2012; Fergusson, Horwood, Ridder, &
Beautrais, 2005; Georgiades, Lewinsohn, Monroe, & Seeley, 2006; Lewinsohn, Shankman,
Gau, & Klein, 2004; Saluja et al., 2004). Research has consistently shown that the
prevalence of subthreshold and major depression increase significantly during mid-to-late
adolescence (Clarke et al., 2001; Costello et al., 2002; Weller & Weller, 2000).

Cigarette smoking is also over-represented in adult smokers prone to depression. About 40%
of individuals with Major Depressive Disorder (MDD) smoke cigarettes (Grant, Hasin,
Chou, Stinson, & Dawson, 2004), and up to 60% of smokers seeking to enroll in smoking
cessation programs have had at least one lifetime episode of MDD (Brown et al., 2001;
Cinciripini et al., 2005; Ginsberg, Hall, Reus, & Mufioz, 1995; Glassman et al., 1988; Hall,
Munoz, & Reus, 1994; Hall et al., 1998), compared to 15% of the general population
(SAMHSA, 2004). Further, 50% of smokers who enroll in smoking cessation programs have
elevated depression symptoms, but do not meet diagnostic criteria for MDD (Lerman et al.,
1996; Niaura et al., 2001).

Both smoking and depression increase across mid-to-late adolescence and show high rates of
comorbidity. Section 2 summarizes the evidence base regarding how depression influences
smoking behavior, how smoking may influence the development of depression, and the
possibility that depression and smoking are associated because of common variables. The
chapter also describes how individual and environmental mechanisms might shed light on a
more complex relationship between adolescent depression and smoking. Parsing depression
into its distinct dimensions and accounting for individual differences has the potential to
further our understanding of the comorbidity. Finally, we discuss how insights from recent
research might be used to develop more effective adolescent smoking prevention and
intervention approaches.

Because cigarette smoking is over-represented in adults with past and current MDD, it is
critical to evaluate smoking cessation approaches in this population. Section 3 summarizes
the difficulties with smoking cessation among this population and the smoking cessation
treatment research among adults with depression. By integrating preclinical and clinical
research, we highlight potentially novel targets to improve the smoking cessation outcomes
among adults with depression.
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2. ADOLESCENT SMOKING UPTAKE AND DEPRESSION

Research indicates that depression contributes to adolescent smoking uptake. Major
depression is associated with a 19% increase in the average daily smoking rate and a 75%
increase in the odds of being nicotine dependent from mid-adolescence to young adulthood
(ages 16-21 years old) (Fergusson, Goodwin, & Horwood, 2003). Adolescents with a
history of major depression are two times more likely to experiment with cigarettes (Rohde,
Lewinsohn, Brown, Gau, & Kahler, 2003), 50% more likely to progress to daily smoking,
and significantly less likely to quit by age 25 years old compared to those without a history
of major depression (Rohde et al., 2003). Longitudinal research also supports an association
between smoking and subthreshold depression. Adolescents with higher depressive
symptoms are more likely to initiate experimentation and to progress to regular smoking
compared to adolescents with lower depressive symptoms (Escobedo, Reddy, & Giovino,
1998; Killen & Fortmann, 1997; Patton et al., 1998; Wang et al., 1999).

Studies also support the opposite direction of influence, that is, smoking appears to influence
the development of subthreshold depression among adolescents. Adolescent heavy smokers
are almost four times more likely to develop high depressive symptoms compared to
adolescent nonsmokers (Goodman & Capitman, 2000). Similarly, smoking initiation and
regular smoking have been shown to predict the development of depressive symptoms (Choi,
Pierce, Gilpin, Farkas, & Berry, 1997; Goodman & Capitman, 2000; Steuber & Danner,
2006; Wu & Anthony, 1999).

Further, research has documented bidirectional influences for smoking and depression
among adolescents. Smoking predicts the development of subthreshold and major
depression and subthreshold and major depression predict the development of regular
smoking (Brown, Lewinsohn, Seeley, & Wagner, 1996; Wang, Fitzhugh, Turner, Fu, &
Westerfield, 1996; Windle & Windle, 2001). Daily smoking and nicotine dependence predict
a history of major depression and a history of major depression predicts the onset of daily
smoking and progression to nicotine dependence in young adults (Breslau, Kilbey, &
Andreski, 1993; Breslau, Peterson, Schultz, Chilcoat, & Andreski, 1998). A more recent
study found a slightly different relationship. Depression symptoms predicted smoking
progression across mid-to-late adolescence while smoking uptake mitigated depression
symptoms (Audrain-McGovern, Rodriguez, & Kassel, 2009). Although some studies have
not found support for a reciprocal relationship (Fergusson et al., 2003; Wang et al., 1999;
Wu & Anthony, 1999), a meta-analysis of 15 longitudinal studies of adolescents utilizing
various measures of smoking and depression syndrome and symptoms found evidence of a
bidirectional relation, with the effect of depression status on smoking likelihood (pooled
Odds Ratio =1.73) being larger than the effect of smoking on depression (pooled Odds Ratio
=1.41; Chaiton, Cohen, O’Loughlin, & Rehm, 2009).

While the studies noted above have examined whether the nature of the relationship between
adolescent depression and smoking is causal (either unidirectional or bidirectional), the
relationship may not be causal, but rather due to a common set of genetic or environmental
factors that contribute to both depression and smoking. However, the available support for
common genetic influences is limited (Dierker, Avenevoli, Stolar, & Merikangas, 2002;
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Kendler et al., 1993; Leventhal, Ray, Rhee, & Unger, 2012; Lyons et al., 2008) and
controlling for potential confounds is insufficient to explain the association between
depression and smoking (Breslau et al., 1993, 1998; Chaiton et al., 2009; Fergusson et al.,
2003; Martini, Wagner, & Anthony, 2002; Munafo, Hitsman, Rende, Metcalfe, & Niaura,
2008).

Methodological variability may help to account for some of the disparate findings in this
body of research (Dierker et al., 2002; Johnson, Rhee, Chase, & Breslau, 2004; Kassel,
Stroud, & Paronis, 2003; Munafo et al., 2008; Windle & Windle, 2001). Some of the
methodological issues include different definitions of smoking or stage of smoking
(initiation, regular smoking, nicotine dependence), inconsistent measures of depression and
depression symptoms, large measurement intervals without repeated assessments of smoking
and depression, lack of control for potential confounding variables, and only assessing one
directional causal path. More recent research suggests that evaluating indirect or mediated
effects between depression and smoking, heterogeneity in the impact of smoking on
depression, and parsing depression into its composite dimensions may provide a richer
understanding of the comorbidity.

2.1 How Does Adolescent Depression Influence Smoking Uptake?

While the comorbidity between adolescent depression and smoking has been well
documented, very little is known about why smoking is disproportionately higher among
depressed adolescents compared to adolescents without depression. The mechanisms that
account for the comorbidity have received very little attention. While studies have begun to
account for why depression influences adolescent smoking uptake, we are aware of only one
study that investigated how smoking may influence the development of adolescent
depression. Below, we review the available studies which provide a preliminary framework
for understanding how depression may foster smoking uptake by considering the challenges
associated with depression and the role of cigarette smoking in lessening these challenges.
Elucidating mechanisms responsible for the comorbidity may shed light on novel smoking
prevention approaches for this at-risk population.

For example, depression may make an adolescent more vulnerable to social influences to
smoke, such as peers who smoke, which in turn, promotes smoking uptake. Adolescent
depression is often accompanied by interpersonal difficulties including making and retaining
friends (Connell & Dishion, 2006; Fergusson et al., 2003). The impact of peer smoking on
adolescent smoking acquisition is well documented (Kobus, 2003). Adolescents with higher
levels of depression may be more sensitive to peer behavior, more likely to select
nonconventional peers, or both (Hoffman, Monge, Chou, & Valente, 2007; Kobus, 2003;
Wang, Eddy, & Fitzhugh, 2000; Wills & Cleary, 1999). A greater number of smoking peers
provides better access to cigarettes, promotes a normative perception of smoking, and may
be a source of peer approval (Chaiton & Zhang, 2007; Ritt-Olson et al., 2005). These issues
may be especially salient for youth with higher levels of depression symptoms. A
prospective cohort study examined whether peer smoking accounted for the effects of
depression on adolescent smoking uptake (Audrain-McGovern, Rodriguez, & Kassel, 2009).
The study found that depression symptoms measured at mid-adolescence (age 14) predicted
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smoking progression across mid-to-late adolescence (ages 14—-18 years old). Peer smoking
mediated these developmental influences such that higher depression symptoms predicted an
increase in the number of smoking peers, which in turn predicted smoking progression
(Audrain-McGovern, Rodriguez, & Kassel, 2009). While most smoking prevention
programs address social influences to smoke, considering the unique peer-related issues
faced by depressed adolescents may be necessary to protect this vulnerable group.

Converging research offers further insight into reward-related mechanisms that may increase
our understanding of the link between smoking and depression among adolescents.
Depression, even at the level of elevated symptoms, is often accompanied by withdrawal,
less involvement in activities, and diminished reward from usual activities ( Jacobson et al.,
1996; Lewinsohn et al., 1998; MacPherson et al., 2010). Behavioral theory suggests that this
decline in overall reinforcement creates a vulnerability for substance use, especially when
substances are readily available (Higgins, Heil, & Lussier, 2004; Jacobson et al., 1996;
Rogers et al., 2008). As such, behavioral treatment for depression addresses the frequency of
reinforcing activities ( Jacobson et al., 1996), given that depressed mood prompts a
withdrawal from pleasant activities that then exacerbates depression (Lewinsohn, Youngren,
& Grosscup, 1979). Research has documented the clinical relevance of alternative
reinforcers (e.g., hobbies, physical activity, special interests) for substance use in general
and for smoking specifically (Higgins, Heil, & Lussier, 2004). For example, a lower level of
alternative reinforcers has been shown to predict adolescent smoking progression, young
adult smoking status, and abstinence from other substances of abuse (Audrain-McGovern,
Rodriguez, Epstein, et al., 2009; Audrain-McGovern, Rodriguez, & Kassel, 2009; Audrain-
McGovern et al., 2004; Rogers et al., 2008; Van Etten, Higgins, Budney, & Badger, 1998).
Based on the literature, it is plausible that depression symptoms contribute to a decline in
alternative reinforcers, which in turn, increase the likelihood of smoking uptake in youth.

Within a prospective cohort study, we examined the impact that declines in alternative
reinforcers can have on smoking escalation in depressed youth. We observed that higher
depression symptoms in late adolescence predicted declines in alternative reinforcers across
time, which in turn, predicted increases in smoking uptake and smoking rate in young
adulthood (Audrain-McGovern, Rodriguez, Rodgers, & Cuevas, 2011). The results of the
study documented that depression is indeed a risk factor for subsequent smoking because of
its negative influence on alternative reinforcers. As alternative reinforcers decline in those
with heightened depression symptoms, the reinforcing value smoking may increase as
smoking may be an easy way to increase the level of pleasurable experiences (Green &
Fisher, 2000; Perkins, Hickcox, & Grobe, 2000). In addition to being an easily available
reinforcer, nicotine may mitigate reward deficits by enhancing the reward from those
alternatives that are available in the environment (Audrain-McGovern, Wileyto, Ashare,
Cuevas, & Strasser, 2014; Caggiula et al., 2009; Chaudhri et al., 2006; Spring et al., 2008).
Animal models suggest that nicotine potentiates reward from drug and nondrug reinforcers
by increasing the sensitivity of brain reward systems (Kenny & Markou, 2006). Promoting
greater alternative reinforcers or mitigating declines may prevent smoking uptake and
increases in smoking rate.
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In an effort to better understand reward-related events that may occur early in the smoking
acquisition process for youth with elevated depression symptoms, we examined expectations
of rewards from smoking in a subsequent study (Audrain-McGovern, Rodriguez, Rodgers, et
al., 2012). As elevated depression symptoms precipitate declines in involvement in other
reinforcers or the pleasure derived from those reinforcers, adolescents may develop
expectations that other activities, such as smoking confer reward. We hypothesized that that
adolescents with elevated depression symptoms develop greater smoking reward
expectations that then influence smoking progression. The study revealed that expectations
of smoking reward facilitated smoking uptake among depressed adolescents. Higher
depression symptoms across mid-to-late adolescence predicted a 17% increase in smoking
reward expectations, which in turn predicted a 23% increase in the odds of smoking
progression (Audrain-McGovern, Rodriguez, Rodgers, et al., 2012). Similarly, a study in
college students found that the cross-sectional association between depression history and
smoking initiation was mediated by reward expectations (McChargue, Spring, Cook, &
Neumann, 2004b).

Research has shown that expectations that smoking would remove displeasure, such as
reducing negative affect, predict smoking escalation in adolescents (Heinz, Kassel,
Berbaum, & Mermelstein, 2010). Our study of smoking reward expectations added to this
research by showing that expectations that smoking will provide pleasure motivate smoking
among depressed youth. Expectations that smoking confers rewards (e.g., enjoyable,
something to do when bored, stay thin) increase the likelihood that depressed adolescents
will choose to smoke and, as a result, learn that smoking is rewarding. As such, their
smoking experience may then serve to validate their expectations. Smoking reward
expectations may identify depressed adolescents at risk of smoking. Addressing alternative
ways to meet the reward expectations rather than smoking may be an important component
to include in adolescent smoking prevention and cessation interventions.

2.2 Which Adolescents Are More Vulnerable?

Most multifactorial models of depression suggest that depression can be parsed into two
primary affect dimensions of low positive affect (i.e., diminished levels of happiness,
enjoyment, and positive moods) and high negative affect (i.e., sadness, distress) (Clark &
Watson, 1991; Shafer, 2006b). Although conceptualizations of the relationship between
adolescent smoking and depression have focused on smoking to relieve negative affect, there
has been growing interest in the relationship between smoking and positive affect (Forbes,
2009). Adolescent smokers experience increases in positive affect and decreases in negative
affect following smoking (Hedeker, Mermelstein, Berbaum, & Campbell, 2009) and greater
overall affective changes following smoking predict smoking escalation (Memelstein,
Hedeker, Flay, & Shiffman, 2007). Thus, low positive affect and high negative affect reflect
empirically distinct processes that may both play a role in adolescent smoking.

Recent studies have shown that negative affect predicted smoking escalation among boys,
but only among boys whose smoking motives were to manage affect (Weinstein &
Mermelstein, 2013b). Rapid smoking escalation was associated with improved negative
affect among boys (Weinstein & Mermelstein, 2013a). However, this effect was not observed
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at the 15-month follow-up for boys who had a higher smoking rate and had symptoms of
nicotine dependence (Weinstein & Mermelstein, 2013a). Our own findings indicate that
adolescent males with higher levels of negative affect were 17% more likely to progress in
their smoking across mid-to-late adolescence (Audrain-McGovern, Rodriguez, & Leventhal,
2015). Positive affect had no relation with smoking progression for males.

In contrast to males, this study found that lower positive affect coupled with higher negative
affect increased the odds of smoking uptake for adolescent females by 25% (Audrain-
McGovern et al., 2015). Recent studies have shown that variability in negative affect
predicted smoking escalation among girls (Weinstein & Mermelstein, 2013b), and that rapid
smoking escalation was associated with less negative affect variability (Weinstein &
Mermelstein, 2013a). In an effort to regulate positive affect, adolescent females with may
seek out potent reinforcers like smoking in order to enhance positive affect (Audrain-
McGovern, Rodriguez, Leventhal, et al., 2012; Franken, Zijlstra, & Muris, 2006). While
cigarettes alone may produce a mild increment in positive emotions, the ability of nicotine to
enhance pleasure derived from other reinforcers (Caggiula et al., 2009; Chaudhri et al.,
2006; Kenny & Markou, 2006; Spring et al., 2008) may have an important impact on
positive affect among girls. These findings emphasize the importance of higher negative
affect in smoking uptake for all adolescents, and highlight a unique role for positive affect in
smoking uptake for female adolescents.

Hedonic capacity is another variable that may explain individual differences in adolescent
smoking uptake among affectively vulnerable adolescents. Hedonic capacity is a stable
dispositional ability to experience positive emotion in response to events that are typically
considered rewarding (Bogdan & Pizzagalli, 2009; Meehl, 1987, 2001). The capacity to
derive pleasure from natural reinforcers is a hallmark characteristic of clinical depression
(anhedonia) (Shafer, 2006a; Watson, 2005). As a trait that exists on a continuum, hedonic
capacity shows considerable variability among the general population (Fawcett, Clark,
Scheftner, & Hedeker, 1983; Harvey, Pruessner, Czechowska, & Lepage, 2007; Meehl,
1975, 1987). At one end of the continuum are individuals who find a broad array of life
experiences as rewarding and experience a high degree of pleasure in response to rewards.
At the other end of the continuum are individuals who have a blunted response to typical
rewarding experiences. Blunted responsiveness to natural reinforcers may lead to declines in
those activities and a greater willingness to try pharmacological reinforcers for pleasure,
such as cigarettes, to stimulate an under-responsive reward system. Indeed, hedonic capacity
has been shown to moderate nicotine’s ability to increase positive affect in adults such that
smoking a nicotinized cigarette heightened positive mood in smokers low in hedonic
capacity compared to a denicotinized cigarette, but had no effect on mood in smokers higher
in hedonic capacity (Cook, Spring, & McChargue, 2007). Those lower in hedonic capacity
tend to place higher priority on smoking in comparison to other reinforcers (Leventhal et al.,
2014; Leventhal, Waters, Kahler, Ray, & Sussman, 2009).

In a prospective cohort study, we measured hedonic capacity at age 15 years old and
examined its impact on adolescent smoking 18 months later (Audrain-McGovern,
Rodriguez, Leventhal, et al., 2012). We hypothesized that reduced hedonic capacity might
predispose adolescents to smoke and to eventually become regular smokers. Our results
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revealed that adolescents low in hedonic capacity were over two and a half times more likely
to have smoked a cigarette in the past month at age 15 years old and to show a 90% increase
in the rate of smoking escalation across the following 18 months compared to adolescents
with high hedonic capacity. In a separate study, we found that 14-year-old never smokers
reported greater expectations that smoking produces pleasure and was associated with
lifetime smoking (Stone & Leventhal, 2014). Hedonic capacity appears to be a marker for a
preexisting vulnerability for the early progression of smoking. Given that nicotine stimulates
dopamine neurotransmission and other brain systems associated with reward, it may help
adolescents with low hedonic capacity to overcome pleasure deficits by stimulating an
under-responsive reward system (Barrett, Boileau, Okker, Pihl, & Dagher, 2004; Brody et
al., 2004, 2009; Epping-Jordan, Watkins, Koob, & Markou, 1998). Nicotine may allow
adolescents with low hedonic capacity to increase their hedonic tone and derive more
pleasure from natural reinforcers in their environment. As such, this trait may be an
important variable to identify youth at risk for smoking and an important population to target
for smoking prevention and smoking cessation efforts.

2.3 Clinical Implications

Adolescent smoking prevention programs to date have been largely ineffective at preventing
adolescent smoking (Skara & Sussman, 2003; Sussman, Lichtman, Ritt, & Pallonen, 1999).
While population-based policies have been relatively more successful, almost 20% of
adolescents still smoke (CDC, 2012). The adolescent smoking rate, coupled with the limited
effectiveness of smoking prevention approaches to date, underscores the need to identify
novel factors that drive smoking and their interactions with other variables to inform more
effective smoking prevention interventions (Skara & Sussman, 2003; Sussman et al., 1999).

The high rates of comorbidity between depression and smoking emphasize the importance
of targeting smoking prevention efforts to this high-risk group. There is an evidence base to
support a shift in the long-standing focus of smoking prevention models from social
intervention targets to affect-related targets. A shift in prevention targets would be consistent
with the over-representation of smoking among affectively vulnerable populations (Audrain-
McGovern, Rodriguez, & Kassel, 2009; Audrain-McGovern, Rodriguez, Rodgers, et al.,
2012; Windle & Windle, 2001). The observation that affective influences on smoking are
already present at age 14 years old highlights mid-adolescence as a critical period for
intervention and emphasizes the importance of affect regulation skills to reduce the risk of
smoking during this developmental period. Earlier interventions may mitigate the
comorbidity that appears to track well into adulthood thereby decreasing the
disproportionate smoking attributable morbidity and mortality in a population prone to
depression.

Interventions that have depression prevention and management components could have an
important impact on smoking uptake as well as subsequent depression. Social influence-
based models of smoking prevention or intervention address peer influences to smoke (e.g.,
cigarette offer refusal skills). However, research suggests that in order to lessen peer
influences on smoking behavior among depressed adolescents, it may also be important to
address peer issues from the standpoint of adolescent depression (Audrain-McGovern,
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Rodriguez, & Kassel, 2009). For example, addressing coping and negative mood
management skills, limited social networks, need for peer approval, and accessing
nonsmoking peer groups may be especially beneficial for adolescents with elevated
depression symptoms.

Moreover, addressing alternative ways to meet the reward expectations of smoking may
prove to be an important part of adolescent smoking prevention and cessation interventions
for depressed youth (Audrain-McGovern, Rodriguez, Rodgers, et al., 2012). The
expectations of smoking include a source of pleasure, something to do, a way to handle
problems, a method to stay thin and look mature, and a way to relax. Although relatively less
attention has been paid to these features in adolescent smoking prevention programs,
counteracting these beliefs may be critical to preventing smoking uptake among youth who
have elevated depression symptoms. Likewise, promoting greater alternative reinforcers to
smoking or mitigating declines in alternative reinforcers may prevent smoking uptake and
increases in smoking rate (Audrain-McGovern et al., 2011), as has been shown in the
prevention of alcohol problems in young adults (Murphy, Dennhardt, et al., 2012; Murphy,
Skidmore, et al., 2012; Reynolds, Macpherson, Tull, Baruch, & Lejuez, 2011).

For adolescents low in hedonic capacity, finding suitable alternative reinforcers may require
greater effort as they will likely have a diminished response to typical alternative rewards
(Audrain-McGovern, Rodriguez, Leventhal, et al., 2012). If smoking’s role is to permit an
adolescent to derive greater reward from natural reinforcers, it may be more effective to help
these adolescents acquire skills to enhance pleasure from typical reinforcers rather than
identifying reinforcers potent enough to elicit feelings of pleasure. Using Positive
Psychology approaches to the treatment of depression, behavioral skills to extract greater
enjoyment derived from daily reinforcers—such as mindful savoring of pleasant experiences
to extend their duration and intensity—may help ameliorate the pleasure deficit associated
with lower hedonic capacity (Lee Duckworth, Steen, & Seligman, 2005; Seligman, Steen,
Park, & Peterson, 2005).

Increasing our understanding of the link between affect and adolescent smoking for males
and females is needed as the field moves to develop the next generation of smoking
prevention interventions. Our research suggests that the mitigation of negative mood for all
adolescents, and the maximization of positive mood for female adolescents could prevent the
reliance on cigarettes to perform these functions (Audrain-McGovern et al., 2014, 2015).
Different strategies may be required to offset the smoking risk carried by low positive affect
versus high negative affect (Seligman et al., 2005). Further research of gender differences in
how affect influences smoking uptake is meaningful, especially in light of the fact that men
and women smoke for different reasons (Perkins, 2009) and because they respond differently
to specific smoking cessation pharmacotherapies (Perkins, 2001).

2.4 Conclusions

The prevalence of smoking, depression, and their comorbidity increases across mid-to-late
adolescence, highlighting an important period to evaluate the onset, and the inter-
relationship between smoking and depression over time. This period of adolescence may
determine whether a smoking habit is established and may offer a unique opportunity to
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intervene upon smoking behavior as well as depression, at an optimal time, to prevent
lifelong health habits associated with morbidity and mortality

Greater understanding of the comorbidity may provide distinct etiological or intervention
implications (i.e., depression is a risk factor for smoking or smoking is a risk factor for
depression, or they both influence each other). If smoking is a risk factor for depression,
prevention programs would need to focus on smoking to effectively reduce risk for both
depression and smoking. If depression is a risk factor for smoking, prevention programs
would need to focus on depression to effectively reduce the risk for both depression and
smoking. Such research will help determine which one (depression or smoking) needs to be
the focus of prevention efforts to effectively impact both depression and smoking or if
targeting both is important.

While we are beginning to understand the mechanisms that account for the comorbidity
between depression and smaoking, more research is necessary. ldentifying mechanisms will
provide targets for smoking and/or depression prevention efforts. Evaluating moderators of
the comorbidity between smoking and depression will aid in the identification of vulnerable
adolescents to target for intervention. Research examining the conjoint developmental
heterogeneity between smoking and depression could yield a refined understanding of the
relationship between smoking and depression for specific adolescents (who needs an
intervention and what type), who is at risk for adopting and maintaining smoking within the
context of depression and who is at risk for developing depression within the context of
smoking, when the relationship is established (optimize intervention timing), and what
variables characterize at-risk groups (potential intervention content).

3. SMOKING CESSATION AND DEPRESSION

Because persistent cigarette smoking is over-represented in individuals with past and current
MDD, it is critical to evaluate smoking cessation approaches in this population.
Unfortunately, smokers with current MDD, and a past history of MDD are often excluded
from smoking cessation treatment studies, especially those involving pharmacotherapy
(Hitsman, Borrelli, McChargue, Spring, & Niaura, 2003). However, research suggests that a
significant percentage of these smokers are interested in quitting and MDD severity, duration
of MDD history, and recurrent MDD episodes of depression are unrelated to readiness to
quit and treatment enroliment (Haug et al., 2005; Prochaska et al., 2004). In fact, depressed
smokers will enter into smoking cessation interventions (if permitted) while they are in
mental health treatment without adversely affecting their mental health recovery (Hall et al.,
2006; Prochaska et al., 2008). Unfortunately, readiness to quit and enrollment in smoking
cessation programs among smokers with past or current MDD have not consistently
translated to improved smoking cessation outcomes for treatment approaches to date (Hall &
Prochaska, 2009).

A history of MDD lowers the odds of short-term and long-term smoking abstinence by about
20% (Hitsman et al., 2013). In addition, pretreatment negative mood and increases in
negative mood in the early stages of treatment are predictive of inability to quit and of
smoking relapse (Berlin & Covey, 2006; Hall et al., 1994, 1996; Strong et al., 2009). These
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mood disturbances tend to be more common among those smokers with a history of MDD
(Ginsberg et al., 1995; Hall et al., 1994, 1996; Killen et al., 2004; Levine, Marcus, &
Perkins, 2003; Tsoh & Hall, 2004). This is not surprising given that 30-50% of those who
remit from an episode of MDD will continue to experience depressive symptomatology
(Bothwell & Scott, 1997; Fawcett, 1994; Nierenberg et al., 1999). As such, several studies
have focused on treating depression symptoms and negative mood as well as preventing their
emergence in smokers with a past history of MDD (single and recurrent) in order to
optimize smoking cessation outcomes.

3.1 Smoking Cessation Treatment Outcomes in Smokers with Depression

The hypothesis that smokers with a history of MDD may be less likely to quit smoking
successfully because of smoking cessation related exacerbations of negative mood has led to
a series of investigations of mood management smoking cessation interventions for this
population, with and without pharmacotherapy. These mood management smoking cessation
interventions focused on preventing increases in negative mood following cessation or
mitigating the impact of negative mood on smoking relapse. These studies are reviewed
below.

3.2 Behavioral Therapy for Smoking Cessation: Mood Management

Hall and colleagues were among the first to investigate whether mood management smoking
cessation treatment (MM) was more beneficial for smokers with a history of MDD
compared to smokers without a history of MDD. The initial study compared 10 sessions of
MM to 5 sessions of standard smoking cessation treatment (ST) in 46 smokers with a
positive history of MDD compared to 103 smokers with no history of MDD (Hall et al.,
1994). All smokers received nicotine gum therapy. Smokers with a history of MDD who
received the MM treatment achieved higher rates of continuous abstinence than those in the
ST group (34% vs. 18%), although MM did not impact negative mood after quitting. In a
follow-up study with 201 smokers (44 with a past history of MDD), where treatment contact
time was equated (i.e., 10 sessions for MM and control), the MM treatment was not
significantly better than a control group among those smokers with a history of MDD (29%
Vvs. 26% at 6-month follow-up) (Hall et al., 1996). A third study by Hall and colleagues
compared the antidepressant nortriptyline to placebo in a group of smokers with (7=65) and
without (17 =134) a history of MDD who either received 10 sessions of MM or 5 sessions of
a health education control condition (Hall et al., 1998). Nortriptyline was not more effective
for those with a past history of MDD, but the MM condition was more effective at
promoting smoking cessation than the control condition at end of treatment (41% vs. 19%)
but not at the 26-week follow-up (18% vs. 13%). The mixed results of these studies suggest
that smokers with a history of a single episode of MDD have better smoking cessation
outcomes if they receive more behavioral treatment, but the benefits of mood management
were more advantageous among smokers with recurrent MDD (Haas, Mufioz, Humfleet,
Reus, & Hall, 2004).

Using a sample consisting solely of smokers with a history of MDD (n=179), Brown and
colleagues (2001) evaluated whether MM enhanced the effects of ST on smoking cessation
rates. Both groups received eight, 2-h sessions over 6 weeks. There were no significant
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differences in smoking abstinence at the end of treatment or at any of the posttreatment time
points among the treatment groups (e.g., 25% of ST participants and 24% of MM
participants were quit at the 6-month follow-up). MM was more effective at promoting
smoking cessation among those smokers (17 =98) with a history of recurrent MDD in
secondary analyses (Brown et al., 2001), but not effective for those with a history of single
episode of MD. MM did not influence negative mood, and in fact was associated with
increased depressive symptoms, negative mood, risk of subsequent MDD episode, and
withdrawal symptoms after smoking cessation (Kahler et al., 2002).

In a subsequent study, Brown and colleagues examined whether the combination of
bupropion, an antidepressant, and MM was more effective at promoting cessation among
smokers with a history of MDD (/N =92) and smokers with elevated depression symptoms
(V= ~60) compared to MM and placebo, ST and placebo or ST and bupropion (Brown et
al., 2007). Neither MM nor bupropion, alone or in combination, was more effective at
promoting smoking cessation for smokers with a history of MDD (single or recurrent) or
smokers with elevated depression symptoms compared to smokers with no past history of
MDD and smokers with low depression symptoms (/A = ~372). Risk of lapse or relapse did
not differ among the ST and MM conditions. In a recent meta-analysis (Gierisch, Bastian,
Calhoun, McDuffie, & Williams, 2012; van der Meer, Willemsen, Smit, & Cuijpers, 2013),
adding mood management to standard behavioral treatments led to significantly improved
cessation outcomes among smokers with past depression (13 trials, //=1496, RR 1.41, 95%
Cl 1.13-1.77). Thus, there is promise for mood management approaches to improve
cessation outcomes and a critical need to develop and evaluate specialized behavioral
smoking cessation interventions that address the unique needs of smokers with a history of
MDD, current MDD, or elevated depression symptoms. Several clinical trials of behavioral
interventions that address various affective targets have shown more promising findings
(Cinciripini et al., 2010; MacPherson et al., 2010; van der Meer et al., 2013; van der Meer,
Willemsen, Smit, Cuijpers, & Schippers, 2010).

3.3 Pharmacotherapy for Smoking Cessation

Smokers with a history of MDD or depression symptoms have been treated with various
pharmacological interventions, with a focus on antidepressant therapy. The explicit
assumption is that antidepressant medication would offset any increases in negative mood or
depression symptoms that may arise following smoking cessation, and therefore promote
successful quitting. The implicit assumption is that antidepressants have the same functional
role as nicotine, and therefore, may replace nicotine’s mood regulation effects (Hall, 2007).
Several antidepressants have been evaluated (e.g., sertraline, nortriptyline, bupropion).
Overall, these medications have a modest benefit for smoking cessation in smokers with
depression (see van der Meer et al., 2013 for a meta-analysis), and none have demonstrated
greater efficacy for smokers with a history of MDD compared to smokers without a history
of MDD (Catley et al., 2005; Covey, Glassman, Stetner, Rivelli, & Stage, 2002; Hall et al.,
1994, 1998, 2002; Hughes, Stead, & Lancaster, 2007; Prochaska et al., 2004). That is,
antidepressants do not appear to offset the increased risk of relapse in depressed versus non-
depressed smokers. In addition, the effect of antidepressant therapy on negative mood does
not necessarily translate to improved smoking cessation outcomes (Brown et al., 2007;
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Cinciripini et al., 2005; Evins et al., 2008; Hall et al., 1998); however, see Strong et al.
(2009).

Surprisingly, there are few larger-scale smoking cessation investigations that included
transdermal nicotine (TN) in smokers with current or past history of MDD (Evins et al.,
2008; Hall et al., 2006; Smith et al., 2003). Hall and colleagues recruited 322 smokers with
current MDD and randomized these smokers to either receive a brief contact control
intervention (i.e., self-help guide, smoking cessation treatment referral list) or a stepped care
intervention involving computerized motivational smoking feedback, 6 sessions of
psychological counseling which included mood monitoring and management, and TN (Hall
et al., 2006). Participants in the staged care condition were only slightly more likely to be
smoking abstinent at 3-months (16% vs. 12%) and 6 months (21% vs. 18%) posttreatment
compared to participants in the brief contact control intervention.

Nicotine gum use combined with brief therapy has been shown to help smokers with
elevated depression symptoms achieve 12-month smoking cessation rates that are
comparable to smokers with fewer depressive symptoms (15% vs. 20%) and more than
doubled the 3-month quit rates (30% vs. 13%) and the 12-months quit rates (15% vs. 6%)
compared to smokers with elevated depression symptoms who received placebo gum
(Kinnunen, Doherty, Militello, & Garvey, 1996; Kinnunen, Korhonen, & Garvey, 2008).
Nicotine gum use was also associated with a reduction in depression symptoms
postcessation among smokers with elevated depression symptoms. It is unknown what
proportion of smokers with high depression symptoms had a history of MD, as MDD history
was not assessed.

Lastly, a recent study evaluated whether bupropion enhanced smoking cessation rates and
reduced abstinence-induced depressive symptoms when added to TN therapy and standard
smoking cessation counseling in 199 smokers with current or past MDD (Evins et al., 2008).
About 30% of participants were abstinent at the end of 13 weeks of treatment. Bupropion
did not improve the efficacy of TN and smoking cessation counseling, nor did bupropion
mitigate the abstinence-induced increase in depression symptoms. Importantly, however, TN
use was associated with abstinence, such that each patch used increased the likelihood of
abstinence by 6% (Evins et al., 2008).

3.4 Summary

Evidence suggests that most negative mood management interventions may not significantly
improve smoking cessation rates or mitigate negative mood among smokers with a history of
MDD or smokers with higher levels of negative mood (Brown et al., 1996; Haas et al., 2004;
Hall et al., 1994; Kahler et al., 2002; Strong et al., 2009). In fact, some negative mood
management interventions can exacerbate negative mood, depression symptoms, withdrawal
symptoms and increase risk of a major depression episode (Kahler et al., 2002).
Antidepressants tend not to offset negative mood or promote smoking cessation among
smokers with current or historic MDD (Brown et al., 2007; Cinciripini et al., 2005; Evins et
al., 2008; Hall et al., 1998).
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It has been assumed that smoking cessation will result in increases in depressive symptoms
in all smokers with a history of MDD, but there appears to be significant heterogeneity in
depressive symptoms during quitting. About 40% of smokers with a history of MDD have
increased depressive symptoms during the 2 weeks following quitting, while other smokers
have stable or decreasing depression symptoms (Burgess et al., 2002). The receipt of
negative mood management smoking cessation interventions appears to be unrelated to the
course of depressive symptoms during smoking cessation (Burgess et al., 2002) and
increased depressive symptoms are associated with lower smoking abstinence rates (Burgess
et al., 2002). Further, depression-prone smokers experience lower positive affect and higher
negative affect on quit day (Strong et al., 2009). As we discuss below, smoking cessation
interventions for this vulnerable population may be significantly more effective if positive
mood, rather than negative mood is the focus of treatment (Miller et al., 1999; Miller &
Miller, 2009; Nutt et al., 2007). In addition, the benefits of nicotine replacement therapy or
varenicline have been understudied in this population, but may hold promise in promoting
smoking cessation among smokers with past and current MDD, as well as smokers with high
levels of depression symptoms (Cook, Spring, McChargue, & Hedeker, 2004; Fiore et al.,
2008).

4. TARGETING POSITIVE MOOD MAY INCREASE SMOKING CESSATION
TREATMENT EFFECTIVENESS

The relationship between changes in positive mood and the ability to quit smoking and avoid
relapse has received far less attention than negative mood. Positive mood is distinct from
negative mood and not simply the opposite end of a single mood continuum (Cook et al.,
2004; Davidson et al., 2002; Watson, Clark, & Carey, 1988). We are aware of only one mood
management smoking cessation treatment study that assessed positive mood as well as
negative mood (Strong et al., 2009) in smokers with a past history of MDD. Participants
received negative mood management or standard smoking cessation counseling in
combination with bupropion or placebo (Brown et al., 2007). Positive mood declined
significantly prior to the quit date, irrespective of receiving bupropion or negative mood
management smoking cessation treatment. Decreases in positive mood prior to quit day and
lower quit day levels of positive mood were significant predictors of smoking lapse, shorter
time to relapse, and overall relapse risk (Strong et al., 2009). Increases in negative mood also
predicted smoking lapse (Strong et al., 2009). Low positive mood and high negative mood
after quitting were found to predict relapse in a study of smokers making an unaided quit
attempt (Strong et al., 2011). Although not yet investigated, the dys-regulation of positive
mood may exacerbate the relapse risk associated with increased negative mood. Depression
treatment research has shown that targeting positive mood increases positive mood and
decreases negative mood in outpatients with MDD, although the converse does not appear to
be true (Seligman, Rashid, & Parks, 2006; Seligman et al., 2005).

Declines in positive mood may be especially relevant for smokers with current or a past
history of MDD. These individuals tend to be less attentive to sources of reinforcement
(Forbes et al., 2009; Pizzagalli et al., 2009; Pizzagalli, losifescu, Hallett, Ratner, & Fava,
2008), have fewer alternative reinforcers (Audrain-McGovern et al., 2014; Jacobson et al.,
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1996; MacPhillamy & Lewinsohn, 1974), and derive less reward from natural reinforcers in
their environment that typically increase positive mood (Dunn, Dalgleish, Lawrence,
Cusack, & Ogilvie, 2004; Forbes, 2009; Forbes, Shaw, & Dahl, 2007; Pizzagalli et al., 2008;
Shankman, Klein, Tenke, & Bruder, 2007; Sloan, Strauss, Quirk, & Sajatovic, 1997;
Wichers et al., 2009). As such, positive mood is usually deficient in depression-prone
persons (Clark, Watson, & Mineka, 1994; Forbes et al., 2006, 2009; Nutt et al., 2007;
Wichers et al., 2009).

Research suggests three mechanisms by which nicotine ameliorates these deficits that
characterize depression to increase positive mood (Audrain-McGovern et al., 2014; Perkins
et al., 2006; Stein et al., 1998; Warburton & Mancuso, 1998); each of these can be
considered a target for a smoking cessation intervention. One, nicotine increases the salience
of rewarding stimuli in the environment (Mancuso, Warburton, Melen, Sherwood, & Tirelli,
1999; Powell, Tait, & Lessiter, 2002) and general attention (Evans & Drobes, 2009;
Heishman, Kleykamp, & Singleton, 2010). Nicotine withdrawal is associated with declines
in general attention (Patterson et al., 2010; Rukstalis, Jepson, Patterson, & Lerman, 2005).
Two, smoking is a reinforcer itself and can compensate for limited alternative reinforcers
(Audrain-McGovern, Rodriguez, Epstein, et al., 2009; Audrain-McGovern et al., 2011,
2014; Perkins et al., 2000). Depression-prone smokers may find smoking especially
reinforcing as evidenced by greater smoking-induced dopamine release compared to
smokers not prone to depression (Brody et al., 2009). Three, nicotine enhances reward from
available drug and nondrug reinforcers by increasing reward sensitivity or the ability to
experience pleasure (Audrain-McGovern et al., 2015; Barr, Pizzagalli, Culhane, Goff, &
Evins, 2008; Dawkins, Acaster, & Powell, 2007; Kenny & Markou, 2006; Perkins, Karelitz,
Giedgowd, & Conklin, 2013; Spring et al., 2008). Nicotine withdrawal decreases reward
sensitivity (Epping-Jordan et al., 1998; Johnson, Hollander, & Kenny, 2008). Thus, DP +
smokers may be less able to sustain smoking abstinence because they lose the reward-related
effects that were supported by nicotine and experience diminished positive mood. In fact,
expectations of positive effects of nicotine have been shown to mediate the relationship
between history of depression and smoking behaviors (McChargue, Spring, Cook, &
Neumann, 2004a). Declines in positive mood after quitting smoking have been observed in
smokers (Cook et al., 2004, 2007; McChargue et al., 2004a) and linked to smoking relapse
(al’ Absi, Hatsukami, Davis, & Wittmers, 2004; Strong et al., 2009). Furthermore, anhedonia
has been shown to predict preference for smoking versus alternative rewards (Cook et al.,
2007; Leventhal, Ameringer, Osborn, Zvolensky, & Langdon, 2013; Leventhal, Munafo, et
al., 2012; Leventhal et al., 2009, 2014). In addition, anhedonic smokers exhibit greater
abstinence-provoked decreases in positive mood (Cook et al., 2007; Leventhal et al., 2013),
diminution in reward processing (Leventhal, Ray, et al., 2012), and escalation in urge to
smoke for pleasure (Leventhal et al., 2009).

Thus, smoking cessation intervention for depression-prone smokers that target behavioral
skills to increase attention to opportunities for reward, identify and engage in reinforcing
activities, and maximize enjoyment of those activities to maintain or enhance positive mood
may increase the likelihood of quitting success. Such an intervention would integrate the
functional role of nicotine (i.e., increases positive mood, greater salience to environmental
rewards, increases enjoyment from available rewards) and the phenomenology of depression
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(i.e., less positive mood, less attention to opportunities for reward, fewer alternative
reinforcers, difficulty deriving enjoyment from rewards). Preliminary research has shown
that scheduling pleasant events can facilitate smoking cessation in smokers with elevated
depression symptoms (Brown et al., 2001; Hall et al., 1996; MacPherson et al., 2010);
however, long-term abstinence may require attention to the quality of the alternative
reinforcers selected and the level of enjoyment derived from these alternative reinforcers.
Initial research suggests that positive psychology interventions that enhance skills for
obtaining positive affect and enhancing the duration and intensity of pleasurable and
meaningful experiences may benefit smoking cessation outcomes (Kahler et al., 2014,
2015). Skills to magnify or savor enjoyment derived from alternative reinforcers may help
replicate the reward enhancement that accompanies nicotine.

Smoking cessation treatments that incorporate nicotine replacement therapy or varenicline
while concurrently addressing the positive mood changes through behavioral counseling
may prove especially effective for promoting smoking cessation among smokers with
current and a past history of MDD. Behavioral skills to increase attention to opportunities
for reward, identify, and engage in alternative reinforcers, and maximize enjoyment derived
from those alternative reinforcers may prevent a decline in positive mood and increase
likelihood of successful short-term and long-term smoking cessation for smokers with
current as well as past history of MD.

5. INDIVIDUAL DIFFERENCES IN CESSATION OUTCOME AND
TREATMENT EFFECTIVENESS

In terms of depression as a prognosticative factor of cessation outcome irrespective of
treatment type, results from a recent meta-analysis suggest that past depression carries
modest risk of elevated cessation failure (Hitsman al., 2013). Evidence that current or recent
depression or depressive symptoms predict poor cessation outcomes is more consistent

(al’ Absi, Hatsukami, & Davis, 2005; al’ Absi et al., 2004; Anda et al., 1990; Brown et al.,
2001; Catley, Ahluwalia, Resnicow, & Nazir, 2003; Catley et al., 2005; Cinciripini et al.,
2003; Japuntich et al., 2007; Leventhal, Japuntich, et al., 2012; Leventhal, Ramsey, Brown,
LaChance, & Kahler, 2008; Piper et al., 2010; Schnoll, Leone, & Hitsman, 2013).
Furthermore, evidence suggests that variation at subclinical levels of depression, even the
distinction between zero versus one symptom (Niaura et al., 2001), predict poorer cessation
outcomes (Leventhal et al., 2008) in smokers without current major depression (al’ Absi et
al., 2004, 2005; Brown et al., 2001; Cinciripini et al., 2003; Ginsberg et al., 1995; Haas et
al., 2004; Killen, Fortmann, Davis, Strausberg, & Varady, 1999; Swan et al., 2003).
Importantly, there is heterogeneity among smokers with depressive characteristics that
explains variance in smoking cessation outcomes, as relapse risk is higher in individuals
with recurrent (vs. single episode) forms of depression (Brown et al., 2001, 2007; Haas et
al., 2004; Leventhal et al., 2014), assessed using brief depression screeners versus clinical
interviews (Hitsman et al., 2013), and with anhedonia versus other types of depressive
symptoms (Cook, Spring, McChargue, & Doran, 2010; Leventhal et al., 2008, 2014; Niaura
et al., 2001). With regard to the specific symptom types that predict outcome, anhedonia and
low positive affect have shown incremental prediction over and above other factors,
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including depressed mood, depression proneness, somatic features, personality traits, anxiety
disorders, and substance use disorders (Cook et al., 2010; Japuntich et al., 2007; Leventhal,
Munafo, et al., 2012; Leventhal et al., 2014). Thus, absence of reward and positive affect
may be an important facet of depression that contributes to difficulty quitting smoking.

Individual differences in response to smoking cessation treatments in smokers with current
or a past history of MDD have gone largely unexplored. One potential influence on smoking
cessation treatment effectiveness in smokers with a history of MDD is hedonic capacity. As
noted earlier, hedonic capacity is a stable dispositional ability to experience positive mood in
response to things that are typically rewarding (Clark, Fawcett, Salazar-Grueso, & Fawcett,
1984; Cook et al., 2004; Meehl, 1987). Low hedonic capacity, measured by validated
questionnaire predicts heightened urge to smoke after smoking abstinence (Cook et al.,
2004) and moderates nicotine’s ability to increase positive mood (Cook et al., 2007).
Research indicates variability in hedonic capacity among depression-prone smokers (Cook
et al., 2007; Leventhal, Chasson, Tapia, Miller, & Pettit, 2006), with lower levels predicting
inability to maintain abstinence for greater than 24 h (Leventhal et al., 2009).

One could also speculate that aspects of MDD itself may differentially influence response to
smoking cessation treatment. There is evidence for only one variable, MDD recurrence
appears to modify treatment effects. Mood management smoking cessations interventions
appear to be more effective at promoting smoking cessation among smokers with a history
of recurrent MDD than those with single episode (Brown et al., 2001; Haas et al., 2004).
Severity of MDD or a recent MDD episode at smoking treatment onset does not predict
smoking outcomes (Hall et al., 2006).

6. CONCLUSIONS

The comorbidity between smoking and MDD is well established (Grant et al., 2004;
Hitsman et al., 2013). Smokers with current or past MDD are often excluded from smoking
cessation treatment studies, especially those involving pharmacotherapy. Only a few studies
have included samples comprised solely of smokers with current or a past history of MDD.
As a result, we lack studies to guide smoking cessation treatment decision making for this
under-served population. In order to determine the most effective elements of
pharmacological and psychological smoking cessation interventions for smokers with
current or past MDD, research needs to focus on this population (Wilhelm, Wedgwood,
Niven, & Kay-Lambkin, 2006).

The practice guidelines for smoking cessation (Fiore et al., 2008), recommend that smokers
with comorbid psychiatric conditions be provided with the same smoking cessation
treatments as smokers in the general population, but acknowledges that psychiatric
comorbidity could affect the acceptability, use and effectiveness of smoking cessation
treatment. These guidelines also emphasize that current evidence is insufficient to determine
whether smokers with psychiatric conditions benefit more from tobacco use treatments
focused on unique aspects of their condition or symptoms than from standard smoking
cessation treatments (Fiore & Jaen, 2008; Hall, 2007). Negative mood management smoking
cessation interventions and antidepressant pharmacotherapy have shown modest effects on
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smoking cessation rates, at best and tend not to mitigate negative mood among smokers with
a history of MDD or smokers with higher levels of negative mood (Brown et al., 2007;
Covey et al., 2002; Evins et al., 2008; Hall et al., 1994; Kahler et al., 2002; Strong et al.,
2009).

Thus, although negative mood after quitting smoking has been a hypothesized pathway
through which smokers with MDD are unable to sustain smoking abstinence, converging
lines of research suggest that smokers with MDD are unable to become or sustain smoking
abstinence because they experience a loss in positive mood and reward regulation that was
supported by nicotine (Audrain-McGovern et al., 2014). Smoking cessation interventions
focused on positive mood and reward enhancement would answer the call to shift the
emphasis of addiction treatment from the suppression of negative mood and substance use
behavior to the promotion of positive mood and alternative nondrug reinforcers (Miller &
Miller, 2009). It is thought that the latter holds greater promise for making substance use a
less likely choice among several rewarding alternatives (Miller & Miller, 2009). Such
interventions should evaluate mechanisms of treatment effects and explore who may benefit
most from such an intervention. Evidence-based treatments will help inform treatment
planning by evaluating the effectiveness of standard smoking cessation counseling compared
to novel smoking cessation approaches that integrate the role of nicotine and smoking in
normalizing symptoms that are associated with depression.
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