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This review provides a detailed analysis of anxiety and depression as they relate to each stage of
the cigarette smoking cycle: initiation, maintenance, and cessation with an emphasis on nicotine
withdrawal. An analysis of the literature confirms that cigarette smoking is highly comorbid with
anxiety disorders and clinical depression, and that this relationship appears to be moderated by
factors such as age of the smoker, type of disorder, and level of nicotine dependence. Studies also
offer evidence to suggest a relationship between smoking and both subclinical anxiety and depression.
Research findings have not revealed whether common factors influence the development of anxiety,
depression, and smoking, whether anxiety and depression lead to smoking, or whether the reverse
is true. Nevertheless, a current understanding of the links among smoking, anxiety, and depression
confirms current prevention and cessation techniques, as well as suggests new directions for research

and clinical practice.
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Cigarette smoking is the leading cause of preventable
death in the United States. Nearly a quarter of the pop-
ulation smokes, and this habit has been linked to ap-
proximately 430,000 deaths per year (Centers for Dis-
ease Control and Prevention (CDC), 2001). Smoking is
associated with asthma, chronic bronchitis, lung cancer,
coronary heart disease, and emphysema (National Insti-
tute on Drug Abuse, 2001). Studies indicate that medical
expenses resulting from health problems associated with
tobacco use range from $53 to $73 billion per year (CDC,
2001). The harsh personal and economic costs related to
smoking have prompted a significant amount of research
over the past 30 years focused on understanding the ad-
dictive nature of cigarette smoking, with the hope that
new information might help health care professionals to
improve smoking prevention and cessation programs.

Although approximately 35% of smokers attempt
to quit smoking each year, less than 5% are success-
ful (American Psychiatric Association (APA), 2000). The
majority of researchers agree that one of the primary ob-

! Department of Psychology, Texas Tech University, Lubbock, Texas.

2To whom correspondence should be addressed at Department of Psy-
chology, Texas Tech University, Box 42051, Lubbock, Texas 79406-
2051; e-mail: lee.cohen@ttu.edu.

283

stacles to successful smoking cessation is nicotine with-
drawal (Kassel, Stroud, & Paronis, 2003; Niaura et al.,
1999; Robinson et al., 1995; West, 1984). The advent of
nicotine replacement therapy (e.g., nicotine gum, the nico-
tine patch, etc.) has helped many people manage symp-
toms of withdrawal, and cigarette smoking has steadily
decreased in the general population (Hughes, 1993; Office
on Smoking and Health, 2002). However, smoking rates
remain high among individuals with particularly com-
pelling needs for nicotine, such as those individuals who
desire regulation of negative affective states like anxi-
ety and depression (Cohen, McCarthy, Brown, & Myers,
2002; Gilbert & Wesler, 1989; Hall, Muiioz, Reus, & Sees,
1993; Russell, Peto, & Patel, 1974; Warburton, Revell, &
Thompson, 1991). Numerous studies suggest that anxiety
and depression may play a role in the initiation, mainte-
nance, and cessation of smoking behavior (e.g., Breslau,
Kilbey, & Andreski, 1991; Glassman et al., 1990; Hall
et al., 1993). This in turn implies that a thorough under-
standing of the mechanisms underlying the connection
between smoking and various types of negative affect
may aid researchers and practitioners in developing more
successful smoking prevention and cessation programs.
Given the potentially valuable clinical implications of un-
derstanding how anxiety and depression relate to smoking
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behavior, the following review addresses each in the con-
text of the stages of the cigarette smoking cycle: initiation,
maintenance, and cessation (Flay, 1993).

CIGARETTE SMOKING AND ANXIETY-
ANXIOUS MOOD

A number of studies implicate anxiety as an
integral component of the nicotine withdrawal syn-
drome (Gilbert et al., 1998a,b; Hughes, 1992; Hughes,
Gust, Skoog, Keenan, & Fenwick, 1991; Hughes &
Hatsukami, 1986). The DSM-IV-TR (APA, 2000) lists
anxiety as a symptom of the nicotine withdrawal syn-
drome, but does not operationally define the construct to
distinguish between clinical anxiety and anxious mood.
One may assume that the DSM is referring to some type
of anxious mood that does not necessarily meet criteria
for a specific anxiety disorder. Similarly, many of the
smoking studies that include anxiety as a variable assess
what can be more correctly termed “anxious mood.” Of-
ten, researchers operationalize anxiety as a score on some
measure of anxious mood (e.g., the State-Trait Anxiety
Inventory; STAIL; Spielberger, Gorsuch, & Lushene, 1970)
that is not diagnostic of a clinical anxiety disorder as de-
fined by the DSM. Studies that focus on the relationship
between anxiety disorders and smoking behavior usually
evaluate participants according to DSM diagnostic criteria
for anxiety disorders, sometimes in addition to adminis-
tering measures of subjective anxious mood.

Comorbidity estimates for anxiety and smoking vary
according to the type of anxiety disorder, the research
design (cross-sectional versus longitudinal), and the pop-
ulation under investigation (adolescents versus adults).
Estimates may also vary as a function of whether smoking
is defined in terms of simple smoking status (smoker
versus non-smoker) or nicotine dependence. Adolescent
comorbidity studies have produced variable results, but
adult studies have generated more consistent findings.
Typically, comorbidity estimates between smoking and
any type of anxiety disorder range from 9% to 62%,
with nicotine-dependent smokers exhibiting higher levels
of comorbidity (see Breslau et al., 1991; Degenhardt,
Hall, & Lynsky, 2001). A recent study conducted in a
nationally representative sample found the prevalence of
mood disorders and anxiety disorders to be 21.1 and 22%,
respectively, among individuals diagnosed with nicotine
dependence (Grant, Hasin, Chou, Stinson, & Dawson,
2004a). These prevalence estimates are much higher than
those in the general population (9.2% for mood disorder
and 11.1% for anxiety disorder; Grant et al., 2004a,b).
Nicotine-dependent individuals were 3.3-3.9 times as
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likely to have an anxiety disorder, and 2.6-4.6 times
more likely to have a mood disorder (Grant et al., 2004a).

Comorbidity studies in adolescents suggest a weak
or non-existent relationship between tobacco use and anx-
iety disorders. Brown, Lewinsohn, Seeley, and Wagner
(1996) examined the relationship between smoking and
various psychiatric disorders in a sample of 1,507 adoles-
cents using a combined cross-sectional and longitudinal
design (i.e., measurements were taken at two points in
time approximately 14 months apart). As there was not
a high incidence of any specific anxiety disorder, the au-
thors collapsed across anxiety disorders in their analyses.
In the cross-sectional analyses, smokers did not exhibit
a higher rate of anxiety disorder than non-smokers (9.2
and 8.3%, respectively). Costello, Erkanli, Federman, and
Angold (1999) found that 12.8% of girls and 16.1% of
boys aged 9-13 with an anxiety disorder also qualified for
nicotine use or dependence, after statistically controlling
for other forms of psychiatric comorbidity; these percent-
ages were not statistically significant. Dierker, Avenevoli,
Merikangas, Flaherty, and Stolar (2001) observed that
only adolescents who qualified for a diagnosis of nico-
tine dependence were at a significantly elevated risk for
having a comorbid anxiety disorder. Although the results
from these studies indicate little or no relationship be-
tween tobacco use and anxiety disorders in adolescents,
they may be qualified by the distinction between smoking
status and nicotine dependence, as dependent adolescents
appear more likely to have a comorbid anxiety disorder.

The relationship between anxiety and smoking
appears more tenable in adults. Hughes, Hatsukami,
Mitchell, and Dahlgren (1986) found that 47% of psychi-
atric outpatients with an anxiety disorder also smoked,
which was significantly higher than in a population-
based control group. Himle, Thyer, and Fischer (1988)
attempted to replicate Hughes et al.’s (1986) findings,
in addition to observing comorbidity estimates for each
specific anxiety disorder. They found the following co-
morbidity rates: simple phobia, 47%; social phobia, 27%;
agoraphobia, 57%; panic disorder, 47%; generalized anx-
iety, 29%, and obsessive compulsive disorder, 9%. Post-
traumatic stress disorder (PTSD) was not included in their
study because of the small sample size of individuals
meeting diagnostic criteria for PTSD. Himle et al. demon-
strated that smoking rates might differ among the anxiety
disorders, and that epidemiological researchers might be
well advised to avoid collapsing across anxiety disorders
in their analyses when possible, as this analytic strategy
might obscure true comorbidity effects.

Breslau et al. (1991) found that comorbidity lev-
els depended on severity of nicotine dependence, as de-
fined by DSM-III-R (APA, 1987) diagnostic criteria, in a
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cross-sectional sample of 1007 young adults aged 21-30
(cf. Dierker et al., 2001). The lifetime prevalence for any
anxiety disorder among smokers with mild nicotine de-
pendence (mild) was 36.8%, and the lifetime prevalence
for those with moderate nicotine dependence (moderate)
was 62.3%. Data for individuals with severe nicotine de-
pendence were not available because very few participants
fell into this category. Comorbidity estimates also varied
according to type of anxiety disorder, with percentages
in the moderate group still generally greater than those
in the mild group. Logistic regression analyses indicated
that moderately dependent smokers were four times more
likely to have an anxiety disorder than non-smokers, even
after statistically controlling for age and other drug de-
pendencies.

A more recent study of German adults revealed
significant comorbidity between being a daily smoker
and having an anxiety disorder (John, Meyer, Rumpf, &
Hapke, 2004). Findings indicated that former daily smok-
ers and current daily smokers were 1.4 and 1.6 times more
likely, respectively, than never smokers to have an anxiety
disorder. Individuals reporting three or more dependence
symptoms were 3.7 times more likely than those with no
dependence symptoms to have an anxiety disorder, and
individuals reporting one to two dependence symptoms
were 1.6 times more likely to have an anxiety disorder.
These findings further support the hypothesis that higher
levels of nicotine dependence are associated with anxiety
disorders.

The few studies that have examined comorbidity be-
tween smoking behavior and anxiety disorders suggest
that smokers are more likely to have an anxiety disor-
der than non-smokers, even though this relationship is
less clear in adolescents than adults. There are several
explanations for the fact that results from adolescent and
adult comorbidity studies have yielded conflicting find-
ings. First, smoking status and nicotine dependence are
not necessarily identical constructs (i.e., just because one
smokes does not mean that one is dependent upon nico-
tine), a fact that limits the ability to compare results across
studies that employ different dependent measures. Sec-
ond, base rates of anxiety disorders may be different in
the two populations, which is likely to influence the re-
sults of cross-sectional studies. Differing base rates may
reflect the developmental course of anxiety disorders, a
possibility that highlights the importance of longitudinal
research in this area. Smoking rates also differ depending
on the type of anxiety disorder, and these estimates vary
additionally by population. Another trend in the literature
is that greater nicotine dependence is associated with a
greater likelihood of having a comorbid anxiety disorder,
and adults may be more likely to be dependent on nico-
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tine because they are more likely to have smoked longer
than adolescents. Finally, adults may have greater access
to cigarettes because they can legally purchase them, are
more likely to have a steady income, and are less likely to
be required to hide their habit from others.

Smokers often report that they smoke to relieve anx-
iety (Schneider & Houston, 1970), and studies show that
smokers smoke more in stressful and anxiety-provoking
situations (e.g., Rose, Ananda, & Jarvik, 1983). Smokers
also exhibit higher baseline levels of anxiety than non-
smokers (McCrae, Costa, & Bosse, 1978; Schneider &
Houston, 1970; Williams, Hudson, & Redd, 1982). These
facts have led researchers to hypothesize that elevated
anxiety, whether in the form of an anxiety disorder or
anxious mood, may be a predisposing factor in smoking
initiation. Research in this area, however, has generated
mixed results.

Sonntag, Wittchen, Hofler, Kessler, and Stein (2000)
investigated the relationship between nicotine dependence
and social phobia according to DSM-IV criteria in a sam-
ple of German individuals aged 14-24. They assessed
participants at baseline in 1995 and at follow-up in 1996—
1997 and 1998-1999. Nearly 32% of individuals meeting
the criteria for social phobia also met full criteria for
nicotine dependence, even after controlling for comor-
bid depression and dysthymia at baseline. General social
fears, but not social phobia, predicted later nicotine depen-
dence. The authors speculated that they might have had
insufficient power (i.e., only 7.2% of their sample met
the criteria for social phobia) to detect a true prospective
relationship between social phobia and nicotine depen-
dence. In another longitudinal study of adults, Breslau,
Novak, and Kessler (2004) found that social phobia did
predict the onset of daily smoking, as did PTSD. This
relationship was only significant when the disorders were
considered active (i.e., when the individual was currently
experiencing symptoms).

Several studies indicate that there is no relationship
between anxiety disorders and smoking initiation. Brown
etal. (1996) conducted longitudinal analyses that revealed
no relationship between any psychiatric disorder (except
depression) and subsequent smoking initiation in adoles-
cents. Similarly, Dierker et al. (2001; described in the
previous section) found no significant links between the
presence of any anxiety disorder and later nicotine depen-
dence. Rohde, Kahler, Lewinsohn, and Brown (2004) also
observed that the presence of any anxiety disorder did not
predict later progression to daily smoking in individuals
whose mean age was 16.6 years at baseline and 24 years
at final evaluation.

Research in both adolescent and adult populations
shows that smoking may actually predispose an individual
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to developing an anxiety disorder. Pohl, Yeragani, Balon,
Lycaki, and McBride (1992) observed that panic disorder
preceded smoking initiation in adults, but these data
were purely retrospective. Breslau and Klein (1999)
investigated the relationship between smoking and panic
attacks (and panic disorder) in more than 1000 adults over
aperiod of 5 years, and results demonstrated that smoking
initiation increased the risk for later panic attacks. Since
these data were prospective, they offer stronger support
than Pohl et al.’s findings for the hypothesis that smoking
status actually predicts the onset of an anxiety disorder.

Johnson et al. (2000) studied smoking status and anx-
iety disorders among 688 youths over a period of 67 years
(mean age = 16 years at baseline). Anxiety in adolescence
was not significantly associated with smoking in young
adulthood, but smoking in adolescence was predictive
of anxiety disorders in young adulthood. Thirty-one per-
cent of adolescents who smoked more than 20 cigarettes
per day developed anxiety disorders in young adulthood,
as compared with only 9% of adolescent non-smokers.
Heavy and chronic smokers during adolescence were at
greater risk for generalized anxiety disorder, agoraphobia,
and panic disorder during young adulthood, even after
controlling for numerous covariates such as depression.
There were no associations among smoking status, obses-
sive compulsive disorder, and social anxiety disorder. Of
those individuals who had an anxiety disorder at baseline,
42% reported smoking before being diagnosed with the
anxiety disorder (only 19% reported the reverse).

Because the directionality of the relationship be-
tween anxiety/anxious mood and smoking initiation re-
mains unclear at this time, one can only speculate about
implications for preventing smoking initiation. If more
rigorous studies indicate that certain anxiety disorders
predispose individuals to start smoking, perhaps standard
treatments for these anxiety disorders can include an edu-
cational component addressing smoking prevention. This
strategy may be more effective when combined with cop-
ing skills training, such that individuals with an anxiety
disorder will become proficient in managing their anxiety
without smoking. Providing both psychological and phar-
macological relief for anxiety may also reduce the like-
lihood of smoking initiation. Efforts at anxiety reduction
may aid in breaking the smoking cycle among individuals
who have already begun to smoke.

Whereas there are a number of studies addressing the
connection between anxiety disorders and smoking initi-
ation, there is little research on the connection between
subclinical anxious mood and smoking initiation. Much
of the research on anxious mood tends to be applicable
to the maintenance and relapse phases of the smoking
cycle. The next question therefore concerns how anxiety
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disorders and anxious mood might influence the mainte-
nance of smoking behavior. One explanation is based on
the affect regulation model of drug use, which states that
individuals smoke to regulate their affective state. With
regard to anxiety, this theory states that the anxiolytic
effects of smoking negatively reinforce smoking behav-
ior. The anxiety may arise from internal sources (e.g.,
trait anxiety), environmental sources (e.g., interpersonal
stressors or fear), or as part of the nicotine withdrawal
syndrome (i.e., smoking may be maintained by the desire
to avoid the nicotine withdrawal syndrome).

A number of studies has examined whether smok-
ing relieves anxiety. While reviewing such studies, it is
important to remember that researchers define anxiety
(and attempt to produce it) in a variety of ways. It is
also not always easy to distinguish between the physi-
ological anxiety-reducing effects of nicotine or the ac-
tual smoking behavior. Furthermore, even though many
smokers report smoking to relieve anxiety, this behavior
actually produces symptoms consistent with physiolog-
ical arousal (Gilbert, 1979; Robinson et al., 1995). To
determine whether individuals smoke to relieve anxiety,
it is vital to know if smoking reduces anxiety levels, and
if individuals smoke more during anxiety-provoking sit-
uations. Only one study in this domain has focused on
anxiety reduction in participants with an existing anxiety
disorder, while the remainder assesses changes in anx-
ious mood or stress level. Fleming and Lombardo (1987)
tested the anxiolytic effects of smoking among 20 female
smokers and 20 female non-smokers with a self-reported
phobia for rats. The authors instructed participants to ap-
proach a large, white rat and rate their anxiety levels at
5-foot intervals. Then participants completed the State
Form of the State-Trait Anxiety Inventory at the end of
the experiment. Although approaching the rat produced
significant increases in anxiety, neither participant smok-
ing status (smoker versus non-smoker) nor being allowed
to smoke during the experiment influenced anxiety levels.
The authors posited that level of anxiety moderates the
anxiolytic effects of smoking, such that smoking is not
anxiolytic under conditions of extreme anxiety. However
reasonable this hypothesis may seem, its applicability to
Fleming and Lombardo’s study is based primarily on the
assumption that their manipulation did in fact produce
unusually high levels of anxiety.

Hatch, Bierner, and Fisher (1982) also found that
smoking does not relieve anxious mood. They examined
the anxiolytic properties of nicotine during a stressful
speech task. Participants were randomly assigned to one
of three groups: No-smoking, high-nicotine, and low-
nicotine. All participants were then given 10 min to men-
tally prepare a 3-min speech on abortion, after which they
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delivered the speech. Measures indicated that anxiety did
increase during the preparation and speech phases of the
experiment, but that smoking did not alleviate this anxiety.

In contrast to Fleming and Lombardo’s (1987) and
Hatch et al.’s (1982) results, several studies demonstrate
that smoking relieves anxious mood in a variety of con-
texts, including during difficult problem-solving tasks.
Pomerleau, Turk, and Fertig (1984) found that smoking
significantly relieved anxious mood, as measured by
the STAI in six male participants during an unsolvable
anagram task. Jarvik, Caskey, Rose, Herskovic, and
Sadeghpour (1989) sought to replicate and extend
Pomerleau et al.’s results by investigating the anxiolytic
effects of smoking during an anagram task, a cold pressor
task, a white noise condition, and an auditory vigilance
task, all of which have been shown to induce anxiety.
Smoking relieved anxious mood in the anagram task and
the cold pressor task, although the latter effect was only
marginally significant. Smoking did not relieve anxious
mood in response to white noise or the auditory vigilance
task, but insufficient power may have contributed to
these findings (i.e., there were only eight participants per
condition).

The connection between smoking and anxiety relief
has also been tested in stressful social interactions. Gilbert
and Spielberger (1987) manipulated smoking status (al-
lowed to smoke versus not allowed to smoke) among pairs
of individuals who were instructed to discuss a topic on
which they disagreed. Results demonstrated that, in spite
of overall increases in physiological arousal (e.g., heart
rate), participants reported less anxiety when allowed to
smoke. These results might relate to the fact that smokers
often report smoking more in social situations, although
more research in this area is needed. Given the high de-
gree of comorbidity between social fears, social phobia,
and smoking (Breslau et al., 2004; Sonntag et al., 2000),
it may be reasonable to hypothesize that a certain segment
of the smoking population experiences elevated levels of
social fear, and therefore smokes as a way of coping with
that fear.

Gilbert, Robinson, Chamberlin, and Spielberger
(1989) moved beyond the realm of social interaction and
examined the anxiety-reducing properties of smoking in
response to a stressful movie. They instructed 40 smokers
and 40 non-smokers to watch a movie about industrial
accidents, which was intended to induce anxiety. Before
the movie, half of the smokers smoked a high-nicotine
cigarette and half smoked a low-nicotine cigarette. Non-
smokers puffed on a soda straw to control for possible ef-
fects of smoking behavior alone. Individuals who smoked
high-nicotine cigarettes reported significantly smaller in-
creases in anxiety during the movie than individuals in
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the low-nicotine group or the control group. Britt, Cohen,
Collins, and Cohen (2001) examined the anxiolytic prop-
erties of smoking and chewing gum in response to a stress-
ful speech task. Smokers were told that they must prepare
a speech about their body and physical appearance. Mea-
surements of craving, withdrawal, and anxiety were taken
at baseline, after speech preparation but before smoking
or chewing gum, after smoking or chewing gum, after
the speech itself, and after a 10-min rest period. Analyses
revealed that individuals in the smoking group experi-
enced a significant decrease in anxiety over time relative
to the chewing gum group and control group, therefore
supporting the hypothesis that smoking can be anxiolytic.

More recent research suggests that attentional pro-
cesses may mediate the relationship between smoking and
anxiolysis. Kassel and Shiffman (1997) postulated that
smoking “constrains smokers’ attention to the most im-
mediate and salient stimuli in their environment—when
such stimuli are available” (p. 360). As a result, smok-
ers are more likely to focus on immediate and distract-
ing stimuli than more distal anxiogenic stimuli, thus re-
ducing anxious mood. Two studies have confirmed the
hypothesis that smoking relieves anxious mood in min-
imally deprived smokers in the presence of a distractor,
and that this effect cannot be attributed to the behavioral
aspects of smoking or the nicotine withdrawal syndrome
(Kassel & Shiffman, 1997; Kassel & Unrod, 2000). In
contrast, Herbert, Foulds, and Fife-Schaw (2001) demon-
strated that attentional processes in non-deprived smokers
did not mediate the anxiolytic effects of nicotine. These
findings suggest that attentional mediation may only oc-
cur under certain conditions, such as when smokers are
minimally deprived. It is also important to keep in mind
that these studies induced anxious mood in different ways,
which may make it difficult to compare results. Kassel and
colleagues instructed participants to give a speech about
what they liked and disliked about their body, but Herbert
et al. informed participants that their behavior and facial
expressions would be monitored during a rapid visual
information processing task.

Research also demonstrates that smokers do smoke
more when experiencing anxious mood. For instance,
Rose et al. (1983) found that individuals smoked more
in terms of both volume and puffing frequency during an
induced stage fright task and a monotonous concentra-
tion task compared to a relaxation condition (cf. Epstein,
Ossip, Coleman, Hughes, & Whist, 1981). It may be rea-
sonable to infer from such studies that anxious mood is
an important factor in maintaining the smoking cycle.

A majority of studies have shown that anxious
mood increases upon smoking cessation. Only one study
(West & Hajek, 1997) to date has not confirmed this



288

relationship; however, the researchers failed to measure
anxiety levels during the peak of the nicotine withdrawal
syndrome (Wiseman, 1999). Furthermore, a preponder-
ance of smokers report that they smoke in response to
experiencing negative affect, including anxiety and stress.
Several studies also appear to validate the anxiolytic prop-
erties of smoking and the observation that smokers smoke
more when anxious or stressed. Such evidence suggests
that anxiety, either in the form of an anxiety disorder
or general anxious mood, may hinder smoking cessation
efforts (Covey, 1999). Unfortunately, there is little direct
empirical evidence supporting this possibility, as most
studies of affect regulation and smoking cessation have
focused on major depressive disorder (MDD), depressed
mood, and undifferentiated measures of negative affect
rather than on anxiety or anxious mood.

Two recent studies have evaluated panic disorder
and panic attacks as predictors of cessation outcomes.
Amering et al. (1999) retrospectively examined the rela-
tionship between a DSM-III-R diagnosis of panic disorder
and smoking behavior in a sample of 102 adult Austrian
outpatients. They found that 72% of participants reported
smoking before the onset of panic disorder. Over half of
these participants (55%) reported that they had reduced
smoking, and 26% reported that they had stopped smok-
ing as a result of their panic disorder. Nineteen percent
reported that they smoked more after developing panic
disorder. This research suggests that the presence of panic
disorder might actually increase an individual’s likelihood
of reducing or quitting smoking. However, the results of
this study cannot be generalized to persons with other
anxiety disorders, and they are limited by the fact that the
data were purely retrospective. Zvolensky, Lejuez, Kahler,
and Brown (2004) retrospectively observed the opposite
pattern among 40 adult smokers, half of whom reported
a history of panic attacks, but not panic disorder. Results
indicated that smokers with panic attacks reported signif-
icantly shorter quit attempts and more severe withdrawal
symptoms (viz., anxiety, difficulty concentrating, restless-
ness, and irritability) than those without panic attacks.
The most likely reason for the discrepancies between
Amering et al.’s (1999) findings and Zvolensky et al.’s
(2004) findings is the fact that they sampled different
populations (e.g., individuals with diagnosable panic dis-
order versus individuals who merely reported a history of
panic attacks).

Two recent studies investigated the link between
trait anxiety and smoking cessation. Takemura, Akanuma,
Kikuchi, and Inaba (1999) examined whether trait anxiety
influenced smoking cessation in over 2000 male Japanese
government employees using a Japanese translation of the
STALI They reported that high trait anxiety did not increase
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the risk for smoking initiation but did predict unsuccessful
plans to quit smoking. Despite the high level of statisti-
cal power in this study because of the large sample size,
results might be limited by retrospective bias and by the
cross-sectional design. Additionally, findings may only
generalize to Japanese male adults. Becofia, Vazquez,
and Miguez (2002) assessed trait anxiety as a correlate of
smoking cessation in 214 Spanish adults who volunteered
to complete a 6-week cessation program. A comparison
of smokers who remained abstinent, as well as smokers
who resumed smoking within the 12 months following
treatment, revealed that those in the latter group expe-
rienced significantly more state anxiety at post-treatment
(but not pre-treatment). The authors did not include a con-
trol group, nor did they use their data to predict prospec-
tively smoking cessation from state anxiety scores; there-
fore, inferences about a causal relationship between state
anxiety and smoking cessation outcome cannot be made
based on their findings.

Some indirect evidence concerning the impact of
anxiety on smoking cessation can be gleaned from smok-
ing cessation treatment studies (Covey, 1999). Cinciripini
et al. (1995) studied the effects of buspirone (Buspar), a
medication with anxiolytic properties, on smoking cessa-
tion. They discovered that smokers high in self-reported
anxiety were not as likely to maintain abstinence com-
pared to smokers low in self-reported anxiety. Studies
of bupropion (Wellbutrin), an antidepressant approved by
the FDA for smoking cessation, indicate that this medi-
cation relieves a host of withdrawal symptoms (including
anxiety) and that quitters who take bupropion are more
likely to remain abstinent. David et al. (2003) showed that
quitters taking bupropion reported significantly less anx-
iety than quitters in a placebo control group. Individuals
in the former group were also more likely to remain ab-
stinent 2 weeks post-cessation. Despite the apparent link
between certain pharmacological treatments for nicotine
withdrawal and anxiety reduction, the assumption that
anxiolysis is significantly responsible for improved absti-
nence rates remains speculative.

Results of the studies discussed above suggest that
there may be a connection between anxiety and smoking
cessation outcomes, but more research is needed to an-
swer the following four critical questions: (1) Does the
presence of an anxiety disorder (in addition to panic dis-
order) predict relapse following cessation; (2) do mea-
sures of anxious mood predict relapse; (3) do anxiety-
provoking situations produce greater urges to smoke in
quitters; and (4) what variables mediate and moderate the
relationship between anxiety and relapse? As there is little
direct evidence of a predictive relationship between anx-
iety and smoking cessation, the effectiveness of specific
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anxiolytic smoking cessation strategies can only be con-
jectured. Even though anxiety-reducing treatments have
been shown to increase the likelihood of abstinence from
smoking, it is unclear what proportion of their overall
effectiveness can be attributed to anxiolytic properties.
Nevertheless, it appears that such treatments (especially
pharmacological ones) can be considered important aids
to smoking cessation, and as such, cessation programs
might be well advised to include both psychological and
pharmacological anxiety-reduction strategies. These com-
ponents might be particularly important as part of a mul-
timodal treatment program for heavy smokers who have
failed at repeated attempts to quit smoking.

CIGARETTE SMOKING AND DEPRESSION-
DEPRESSED MOOD

Studies investigating smoking and affect have typi-
cally focused on clinical depression and depressed mood.
In the smoking literature, clinical depression is often syn-
onymous with major depressive disorder, as defined in
the DSM. Very few studies have assessed the relation-
ship between smoking behavior and other mood disor-
ders, such as Dysthymic Disorder or Bipolar I Disorder;
therefore, these disorders are excluded from the present
review. Depressed mood is generally operationalized as
a score on a non-diagnostic measure of dysphoria, such
as the Depression-Dejection scale of the Profile of Mood
States (POMS; McNair, Lorr, & Droppleman, 1971). Ter-
minology is vague in this area of research, but for present
purposes, a specific structure is imposed to provide clarity.
Major depressive disorder is referred to precisely as such,
and subclinical depressed mood (i.e., depressed mood in
the absence of a clinical diagnosis) is labeled depressed
mood. The term depression is used to refer to the over-
arching construct that includes both MDD and depressed
mood, and negative affect is used to denote a blend of
depressive and anxious symptomatology. A more precise
definition is provided where appropriate.

Most research confirms that there is a high degree
of comorbidity between smoking behavior and MDD
(Breslau et al., 1991, 1995, 2004; Breslau, Kilbey, &
Andreski, 1994; Breslau, Peterson, Schultz, Chilcoat, &
Andreski, 1998; Degenhardt et al., 2001; Dierker et al.,
2001; Fergusson, Lynsky, & Horwood, 1996; Grant et al.,
2004a; John et al., 2004; Kandel, Huang, & Davies, 2001;
Pérez-Stable, Marin, Marin, & Katz, 1990). Evidence
regarding the comorbidity between smoking and MDD is
generally stronger and more consistent than the evidence
regarding the comorbidity between smoking and anxiety.
This relationship is apparent regardless of population,
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research design, and definition of smoking behavior.
Perhaps one of the reasons for a consistently high degree
of comorbidity between MDD and smoking behavior
is that MDD is typically operationalized as a single,
multifaceted construct rather than an entire class of
related disorders (cf. anxiety disorders).

Comorbidity estimates between MDD and smoking
behavior or nicotine dependence range from 20 to 65%,
with nicotine dependence being a stronger correlate of
MDD than smoking status (Breslau et al., 1991, 1994,
1998, 2004; Degenhardt et al., 2001; Dierker et al., 2001;
Fergusson et al., 1996; Kandel et al., 2001). Breslau et al.
(1991) found that 39% of young adult smokers with mod-
erate levels of nicotine dependence qualified for a diag-
nosis of comorbid MDD, as compared to 19.2% of mildly
dependent smokers and 10.1% of non-dependent smok-
ers. A recent study of German adults revealed significant
comorbidity between being a daily smoker and having a
mood disorder (John et al., 2004). Findings indicated that
current daily smokers were 1.8 times more likely than
never smokers to have a mood disorder. Furthermore, in-
dividuals reporting three or more dependence symptoms
were 3.6 times more likely than those with no dependence
symptoms to have a mood disorder, and individuals report-
ing one to two dependence symptoms were 1.7 times more
likely to have a mood disorder.

Comorbidity rates are also generally higher among
smokers than non-smokers regardless of dependence sta-
tus. Kendler et al. (1993) observed that 24.9% of non-
smokers and 51.7% of smokers also met criteria for MDD.
Among a community sample of adolescents, Brown et al.
(1996) found that 17.1% of non-smokers and 32% of
smokers had MDD. High comorbidity between smok-
ing behavior and MDD has also been confirmed among
Latinos, despite nationally lower smoking rates in this
population (Pérez-Stable et al., 1990). Pérez-Stable and
colleagues found that, on average, 30.7% of Latino smok-
ers were also diagnosed with MDD, as compared to 18.4%
of former smokers and 15.2% of never smokers.

The consistently high levels of comorbidity between
smoking behavior and MDD have led to multiple hypothe-
ses about the nature of the relationship between depres-
sion and smoking initiation. The four hypotheses most
commonly addressed in the literature are: (1) Premorbid
MDD or depressive symptomatology predisposes indi-
viduals to initiate smoking; (2) smoking status or nicotine
dependence is a precursor to the development of MDD or
depressive symptoms; (3) there is a reciprocal relationship
between depression and smoking; or (4) there is a non-
causal relationship between smoking and depression, such
that common factors (e.g., genetics or shared environ-
ment) influence the development of both conditions. Each
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of these plausible rival hypotheses can be conceptualized
as a correlate of the affect regulation theory of smoking,
which states that individuals smoke to regulate affective
state.

Studies that have examined MDD as a predictor of
smoking and vice versa have generally observed highly
significant relationships in both directions, whether the
design is cross-sectional and retrospective or longitudinal
and prospective (Breslau et al., 1998, 2004; Brown et al.,
1996; Costello et al., 1999; Dierker et al., 2001; Kandel
& Davies, 1986; Killen et al., 1996; Rohde, Lewinsohn,
Brown, Gau, & Kahler, 2003). Most of these studies have
been conducted with adolescents, given that risk for smok-
ing initiation is greatest during adolescence (Johnston,
O’Malley, & Bachman, 1998). Brown et al. (1996) as-
sessed 1709 adolescents, aged 14—18, at two time-points
approximately 1 year apart. Results revealed that ado-
lescent smokers were nearly twice as likely as their non-
smoking counterparts to have experienced their first major
depressive episode within 1 year of the baseline assess-
ment. Conversely, lifetime prevalence of MDD signifi-
cantly predicted smoking initiation during the following
year (adjusted OR = 2.04). These results were significant
even after controlling for the presence of other psychiatric
disorders.

In another study, Breslau et al. (1998) conducted
a 5-year longitudinal examination of 1000 young adults
and found that history of MDD predicted progression to
daily smoking, and history of daily smoking increased the
risk for MDD. Breslau and colleagues also observed that
individuals with active MDD were more likely to progress
to daily smoking compared to individuals with MDD in
remission (Breslau et al., 2004). Among adolescents, data
indicate that individuals with clinically significant levels
of depression are more likely to initiate smoking if they are
also highly receptive to tobacco advertisements (Tercyak,
Goldman, Smith, & Audrain, 2002). In fact, there appears
to be a strong reciprocal relationship between MDD and
nicotine dependence at all stages of the smoking cycle
(Breslau et al., 1998; Fergusson et al., 1996).

Research investigating the relationship between sub-
clinical depressed mood and smoking behavior has pro-
duced similar results to those seen in studies evaluating
MDD. Again, a preponderance of studies in this area focus
on adolescents. Choi, Patten, Gillin, Kaplan, and Pierce
(1997) found that smoking status was the single most
important predictor of subsequent depressive symptoms
in a sample of nearly 7000 U.S. adolescents, aged 12—
18; however, they did not examine depressive symptoms
as predictors of smoking initiation. Escobedo, Reddy, and
Giovino (1998) addressed this issue using the same sample
and found that adolescents with self-reported depressive
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symptoms were 1.3 times more likely to initiate smoking
compared to adolescents without depressive symptoms.
Wu and Anthony (1999) sampled a younger group of
adolescents (aged 8—14) and found that, while smoking
predicted later depressed mood, depressed mood did not
predict later smoking initiation.

In sum, research indicates that depression predicts
smoking initiation and smoking behavior predicts depres-
sion. At first glance, these results might be construed as
supporting two mutually exclusive rival hypotheses, but
this apparent contradiction can be reconciled by recip-
rocal or noncausal hypotheses (e.g., Wang, Fitzhugh, &
Green, 1996). Orlando, Ellickson, and Jinnett (2001) used
structural equation modeling procedures to analyze data
from a 5-year longitudinal study of adolescents in the
10th grade, 12th grade, and 5 years post-graduation. They
examined the relationship between smoking status and
emotional distress, as defined by a measure designed to as-
sess depression, anxiety, and lack of positive affect. They
found that initial smoking directly predicted subsequent
smoking, and initial emotional distress directly predicted
subsequent emotional distress. However, distress at Time
1 predicted smoking at Time 2, and smoking at Time 2
predicted distress at Time 3. In other words, initial distress
predicted later smoking behavior, which in turn predicted
subsequent distress. Although such results are interpreted
with caution because Orlando et al. did not measure MDD
or pure depressive symptoms, they lend support to the
hypothesis that there is a reciprocal relationship between
smoking status and depressed mood.

Support for a model of bidirectional influence be-
tween smoking behavior and depression does not negate
the possibility that common factors may affect both
outcomes. To examine the latter possibility, Windle and
Windle (2001) tested the influence of multiple psychoso-
cial factors that may theoretically lead to increases in both
smoking and depressive symptoms (e.g., parental smok-
ing, social support, peer substance use, self substance
use, and activity level). They examined 1218 adolescents
every 6 months for 2 years, starting when the participants
were in either 10th or 11th grade. After controlling for
a number of possible confounding variables, Windle and
Windle still found strong evidence to support a reciprocal
relationship between smoking and depression. These
results can be generalized to smoking initiation with
caution, however, because Windle and Windle were more
concerned with depression as a predictor of increases
in smoking behavior rather than initiation. In an earlier
study, Kendler et al. (1993) assessed genetics as a shared
causal indicator for smoking and MDD by examining a
large (N = 1566), cross-sectional sample of female twins.
They obtained clear evidence against a bidirectional
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model of influence, and instead found that genetics alone
appeared to influence both smoking and MDD.

Despite the strong findings from Kendler et al.
(1993), empirical evidence is generally supportive of the
reciprocal hypothesis of the link between MDD and smok-
ing behavior. However, it is likely that any model of smok-
ing initiation must be more complex than any of these
models for several reasons. First, the presence of any given
risk factor may be highly dependent on the environment
of the individual (e.g., suburb versus inner city). Second,
predictors of smoking initiation may change relative to the
developmental stage of the individual. Third, researchers
may have overlooked potential mediator and moderator
variables in the quest for direct predictors. Finally, intrain-
dividual variation may account for a significant amount
of the variance in either smoking initiation or depression.

Affect regulation models of smoking posit that
individuals not only begin smoking, but also maintain
smoking behavior, to regulate negative affect; therefore,
explanations of smoking initiation and maintenance are
inextricably linked. The picture becomes more complex
when the issues of smoking cessation and relapse
are considered together. Another assumption of affect
regulation models is that factors maintaining smoking
behavior are also likely to influence smoking cessation
(e.g., factors such as depression and anxiety may make
quitting more difficult), and thus mechanisms underlying
cessation appear inseparable from those underlying
maintenance. Little research directly addresses the issue
of maintenance and depression, and instead, most of the
relevant evidence comes from smoking cessation studies.

Smoking behavior and nicotine may regulate nega-
tive affect through various biological and psychological
mechanisms. It is likely that several mechanisms oper-
ate simultaneously to influence depression. It is there-
fore particularly difficult to distinguish among biologi-
cal mechanisms of action, because nicotine produces a
wide variety of neurochemical effects, and because en-
vironmental and psychological factors may also influ-
ence neurological substrates (Brandon, 1994). Most of
the existing biological theories postulate that nicotine ei-
ther initiates arousal associated with positive affect or
inhibits arousal that can be attributed to negative affec-
tive states (Carmody, 1992). Consistent with these the-
ories, research indicates that nicotine is associated with
increased levels of neurotransmitters that stimulate rein-
forcement centers of the brain and reduce pain, such as
B-endorphin, norepinephrine, epinephrine, acetylcholine,
and dopamine (Brandon, 1994).

Neurochemical effects of nicotine may maintain
smoking behavior in several ways. Leventhal and Cleary
(1980) proposed that reductions in plasma nicotine level
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produce dysphoria, and that dysphoria becomes condi-
tioned to low plasma nicotine levels over time. Therefore,
smokers learn that they must increase plasma nicotine
(i.e., smoke) to relieve dysphoria, and their motivation to
do so ultimately maintains smoking behavior. Pomerleau
and Pomerleau (1984, 1988) developed a biobehavioral
theory of smoking, which states that smoking becomes
conditioned over time to internal and external cues
relating to negative affect because affective stress has
been relieved in the past by nicotine-induced increases
in B-endorphin and cholinergic activity. Epping-Jordan,
Watkins, Koob, and Markou (1998) have found evidence
to suggest that nicotine lowers brain reward thresholds,
such that it is easier to stimulate brain reward function, the
opposite of which is observed during nicotine withdrawal.
Withdrawal-induced decreases in brain reward function
may be associated with increases in negative affect,
which smokers may be motivated to relieve by smoking.

There are several potential psychological mecha-
nisms that appear complementary to biological mecha-
nisms and may assist in explaining smoking maintenance.
Strictly behavioral theories focus on classical and operant
conditioning, whereas cognitive theories include the influ-
ence of expectations and appraisals (Hughes, Higgins, &
Hatsukami, 1990; Kassel et al., 2003). Most proposed be-
havioral mechanisms are based on the underlying assump-
tion that negative affective states become conditioned over
time to trigger craving for a cigarette (Carmody, 1992).
As a result, smoking behavior becomes a conditioned re-
sponse to experiencing negative affect.

Social cognitive theory emphasizes cognitive reac-
tions to dysphoric states, such that an individual’s expec-
tations regarding nicotine’s impact on their dysphoria in-
fluence motivation to continue smoking (Carmody, 1992).
For example, if an individual expects that smoking will
help him or her feel better, then he or she may be more
likely to smoke to relieve negative affect. Over time, this
may become a conditioned association (Carmody, 1992).
According to social learning theory, smoking gradually
becomes a conditioned response to negative affect, al-
ternative coping skills are inhibited in favor of smoking,
and the individual learns that negative affect can only be
controlled by smoking (see Brandon, 1994).

It is unlikely that any one mechanism in isolation
can fully explain how negative affect serves to maintain
smoking behavior. It seems likely that biological, psy-
chological, and social mechanisms interact to reinforce
smoking behavior in response to negative affective states
such as depression. For instance, increases in dopamine
levels in the brain during smoking may teach smok-
ers that cigarettes “make them feel good.” Expectations
about mood improvement may in turn lead smokers to try
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smoking as a means of relieving dysphoria. As dysphoria
and smoking are paired with each other over time, actual
mood enhancement and strongly reinforced expectations
regarding affective relief may aid in conditioning smok-
ing behavior to dysphoria. Gradually, internal and external
cues that coincide with negative affect are likely to prompt
smoking behavior, which may be further reinforced by a
lack of alternative coping strategies.

Until recently, most research on the relationship be-
tween depression and relapse following smoking cessa-
tion has been descriptive in nature. Studies in this area
have focused on detecting the presence of a link be-
tween depression and relapse rather than how that link
is established and maintained. The vast majority of these
studies showed that smokers with a history of depression
or smokers who experience depressive symptoms during
a quit attempt are more likely to relapse than smokers
without these risk factors (Anda et al., 1990; Brandon,
1994; Carmody, 1992; Covey, 1999; Glassman, 1993;
Glassman et al., 1990; Hall et al., 1993; Kassel et al.,
2003; Rohde et al., 2004). A few studies have nevertheless
produced contradictory results, suggesting that there is no
relationship between these two constructs (Breslau et al.,
2004; Hall, Muiioz, & Reus, 1994; Niaura et al., 1999).
To resolve the ambiguity in this area, Hitsman, Borrelli,
McChargue, Spring, and Niaura (2003) conducted a meta-
analysis of the existing literature. They included studies
that used valid measures of history of depression and
smoking cessation, and that assessed abstinence as the
dependent variable. A meta-analysis of the 15 studies that
met these criteria revealed that history of depression did
not significantly predict smoking cessation outcome. Fur-
thermore, variables such as gender, sample composition,
smoking status, treatment modality, type of depression as-
sessment, and time interval since last depressive episode
did not moderate the effect of depression history on cessa-
tion outcome. While these results might appear discour-
aging, it is worth noting that only a history of a single
major depressive episode was examined as a predictor of
abstinence. The impact of recurrent depressive episodes,
MDD during abstinence, or subclinical depression during
abstinence, all of which have been verified as predictors
of cessation outcome (Hitsman et al., 2003), were not
considered.

There is a trend in the literature to explain the mecha-
nisms through which depression influences smoking ces-
sation. Shiffman and colleagues proposed that there is
distinction between depression as a background factor
or a precipitating factor for relapse (Shiffman & Waters,
2004). They described background factors as those that
affect relapse, but that change slowly with time, so that
they cannot be used to explain why a relapse occurs at
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a specific point in time (e.g., ongoing stress or an “im-
balanced lifestyle”). They defined precipitating factors as
immediate and pivotal in producing relapse. For example,
a fight with a significant other may cause symptoms of
depression, which in turn may trigger a smoking relapse
within a matter of hours. Shiffman and Waters (2004) used
daily diary methodology to compare the predictive power
of negative affect (a construct that included symptoms
of depression, anxiety, and withdrawal) as either a back-
ground or precipitating factor influencing relapse. Results
demonstrated that negative affect was not a background
factor, but was a precipitating factor, because increases in
negative affect 6 hr prior to relapse were strongly predic-
tive of later relapse. Clinically, this suggests that quitters
might benefit from identifying idiosyncratic precipitating
factors and learning alternate ways to cope with them.

Other researchers have posited that smoking cessa-
tion may actually precipitate a major depressive episode,
as defined by DSM diagnostic criteria, which in turn may
cause a relapse as a means of affect regulation. This risk
for a major depressive episode may be elevated in individ-
uals with a previous history of MDD. A few studies have
generated evidence for this hypothesis. Glassman (1993)
observed that 18% of smokers with a history of MDD
experienced post-cessation depressive symptoms, as op-
posed to 2% of smokers without a similar history of MDD.
However, it is unclear whether these depressive symptoms
were clinically significant. Glassman (1993) reported the
results of another smoking cessation trial in which nine of
300 smokers experienced “deterioration in their psycho-
logical status” so severe that they were advised to return
to smoking: Six of these individuals had a reported his-
tory of major depression. Covey, Glassman, and Stetner
(1997) found a 2% incidence of post-cessation ‘“‘serious
depressive episodes” in individuals without a history of
major depression, a 16% incidence in individuals with a
history of one major depressive episode, and a 30% inci-
dence in those who had reported multiple major depres-
sive episodes in the past. Taken together, results suggest
that smoking cessation may provoke a major depressive
episode in some quitters with a history of MDD. Whether
such a major depressive episode consistently guarantees
relapse remains unclear.

Perhaps the time course of depression, rather than
mere presence, predicts relapse. Burgess et al. (2002) ex-
plored the possibility of common temporal depression
profiles in a sample of smokers with a history of MDD
across 8 weeks of abstinence. They found that depres-
sive symptomatology usually followed one of five time
courses: rapid increase, delayed increase, brief reactiv-
ity (an immediate increase in depressive symptoms after
cessation, followed by a decline), delayed decrease, and
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rapid decrease. Furthermore, profile membership signifi-
cantly predicted relapse: participants who experienced an
increase in depression were more likely to relapse within
1 year compared to those who showed a decrease in de-
pression. Rapid increases were also characterized by an
earlier age of smoking onset and higher rates of recurrent
depression, which suggests that a history of depression
may predict an individual’s temporal depression profile
following smoking cessation. Brief reactors demonstrated
high levels of abstinence within the first 6 weeks of absti-
nence, but high levels of relapse in the ensuing months. It
is suggested that individuals who experience an immedi-
ate decline in depressive symptoms might feel rewarded
by their elevated mood, and therefore more motivated to
remain abstinent. By contrast, a marked increase in de-
pression might discourage quitters and compromise their
coping skills.

Cincirpini et al. (2003) evaluated coping skills, self-
efficacy, urges to smoke, and withdrawal severity as po-
tential mediators and moderators of the relationship be-
tween pre-cessation depressed mood, measured by the
POMS, and relapse. They randomly assigned 121 heavy
smokers to one of two treatment conditions: behavioral
therapy and behavioral therapy plus the transdermal nico-
tine patch. Participants were assessed at baseline, at 1,
2, 4, and 8 weeks post-cessation, and at follow-up (6
months post-cessation). Cinciripini et al. (2003) found
that absolute level of self-efficacy at 2, 4, and 8 weeks
post-cessation was the only significant predictor of absti-
nence rates 6 months later. These results indicate that low
self-efficacy is one of the mechanisms by which higher
levels of pre-cessation depressed mood correspond with
higher relapse rates. It appears that low self-efficacy fol-
lowing cessation is most important, perhaps because lev-
els of self-efficacy are influenced by negative quit-related
events that occur within the first week or two of absti-
nence (Cinciripini et al., 2003). Cinciripini et al.’s find-
ings are consistent with research demonstrating that low
context-specific self-efficacy is associated with lapses in
abstinence (Gwaltney et al., 2002).

Few studies have directly tested the predictive effi-
cacy of affect regulation models against competing mod-
els of relapse. Recognizing this, Kenford et al. (2002)
compared a general affect regulation model with a phys-
ical dependence model of relapse in a sample of 505
adult heavy smokers. Their affect regulation model in-
cluded predictors such as post-cessation negative affect,
current stress level, history of depression, smoking ex-
pectancies, and coping style. Their physical dependence
model included number of cigarettes smoked per day,
carbon monoxide (CO) level, blood nicotine level, blood
cotinine level, level of dependence, and withdrawal sever-
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ity. Across several time periods, Kenford et al. consistently
found that the affect regulation model significantly pre-
dicted relapse over and above any contributions from the
physical dependence model. Within the affect regulation
model, history of depression, greater post-cessation neg-
ative affect, and higher negative reinforcement expectan-
cies were the strongest predictors of relapse. Withdrawal
severity was the best predictor of abstinence in the depen-
dence model, but this effect disappeared when negative
affect was included in the model.

In sum, the affect regulation model of smoking ap-
pears to be a valid explanation of relapse following smok-
ing cessation, although more varied and stringent tests are
required. The specific mechanisms by which depression
actually leads to relapse are less clear. Research implies
that history of a single depressive episode does not pre-
dict relapse (Hitsman et al., 2003), but that immediate
depressed mood may be a factor that precipitates relapse
(Shiffman & Waters, 2004). It is even possible that smok-
ing cessation can provoke a major depressive episode.
Level of post-cessation self-efficacy may mediate the rela-
tionship between depression and relapse, such that lower
levels of self-efficacy in response to depression predict
higher relapse rates. Levels of post-cessation depression
may also follow one of several different temporal trajec-
tories. Type of trajectory, such as an immediate and sig-
nificant increase in depressed mood following cessation,
may significantly increase the likelihood of relapse.

Empirical evidence supports the theory that de-
pressed smokers are more likely to relapse after a ces-
sation attempt. It follows that smokers who experience
depression should receive more intense and specialized
treatment for smoking cessation. At this point, determin-
ing who to assign to more intensive treatment becomes
more complicated, because research also demonstrates
that history of a single major depressive episode does not
necessarily predict who is more likely to relapse (Haas,
Munoz, Humfleet, Reus, & Hall, 2004; Hitsman et al.,
2003). Instead, history of recurrent episodes of major de-
pression may be a better predictor, along with level of
depression immediately prior to cessation. It is therefore
important to assess an individual’s complete history of
depression and current mood state before he or she begins
treatment.

Smokers who report elevated levels of depression
prior to smoking cessation may be more likely to relapse.
In such cases, integrating well-validated psychological
(e.g., cognitive-behavioral techniques) and pharmacolog-
ical treatments for depression into the cessation proto-
col may improve abstinence rates. Discrete increases in
negative affect during smoking cessation may also pre-
dict a smoking relapse within 6 hr (Shiffman & Waters,
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2004). Thus, an intensive cessation program includes an
assessment of potential factors and situations that typ-
ically induce negative affect in the individual prior to
treatment. An alternate method may involve having pa-
tients self-monitor during their cessation attempt to iden-
tify variables or incidents that trigger a relapse. Once such
triggers are identified, the clinician can teach the patient
relevant coping strategies. In situations where time and
resources are limited, patients may be given a pamphlet
explaining how to self-monitor and describing general
coping strategies. Some research suggests that depressed
smokers do not typically respond well to coping skills
training alone, but respond better to mood management
training (see Brown et al., 2001). An intensive treatment
program might therefore benefit from combining coping
skills training and supportive therapy.

Quitters who experience rapid, delayed, or even brief
initial increases in depressed mood during cessation may
be more likely to relapse than quitters who experience a
rapid or delayed decrease in depressed mood (Burgess
et al., 2002). Assessing depression at baseline and at des-
ignated intervals (e.g., every week) may help the clinician
to determine what trajectory the patient’s depression is
likely to follow. As a result, the clinician might be able to
identify who is at greatest risk for relapse and respond by
providing more intensive therapy sessions (or even booster
sessions during the rough times), prescribing higher doses
of antidepressant medications, or both. The clinician could
also explore possible reasons for the increase in depres-
sion and address them accordingly. Reasons might include
simple withdrawal-related increases in depression, a neg-
ative event, negative beliefs about one’s ability to quit
smoking, and so forth.

Another issue in preventing relapse is self-efficacy:
some studies indicate that individuals with lower self-
efficacy are less likely to remain abstinent (Gwaltney
et al., 2002), and individuals who experience depression
during a cessation attempt are more likely to suffer from
low self-efficacy (Cinciripini et al., 2003). These studies
suggest that it may be useful to assess self-efficacy be-
fore and periodically throughout treatment and to include
brief self-efficacy training in smoking cessation programs
(Abrams et al., 2003). However, more empirical evidence
supporting a causal connection between self-efficacy and
relapse is needed before widespread implementation of
such suggestions.

No intervention is complete without long-term
relapse-prevention strategies. Depressed ex-smokers
might be most concerned with learning to avoid smok-
ing in response to dysphoria. General relapse prevention
strategies usually involve three main components: (1) The
individual is educated about the nature and time course of

Morrell and Cohen

withdrawal; (2) he or she is taught to recognize, avoid, and
cope with relapse triggers; and (3) he or she is encouraged
to view lapses as learning experiences rather than failures
(Abrams et al., 2003). With regard to depression, quitters
could be educated about the nature and time course of
depression as it relates to smoking cessation, taught to
recognize and deal with affective cues that might trigger a
relapse, and counseled to avoid letting brief lapses damage
their sense of self-efficacy.

GENERAL DISCUSSION

Cigarette smoking is associated with high health and
economic costs to the individual, the health care system,
and the workforce. Thus, there has been a strong em-
phasis on smoking prevention and cessation in the U.S.
over the past 20-30 years. Researchers have spent con-
siderable effort studying what factors promote smoking
initiation and hinder smoking cessation in the hopes that
a greater understanding of these variables might improve
the efficacy of current prevention and cessation programs.
Two factors that are often perceived to influence smoking
behavior strongly are anxiety and depression.

Anxiety can be identified as either the presence of
a diagnosable anxiety disorder or simply anxious mood.
Anxiety disorders appear to be comorbid with smoking
behavior, although comorbidity estimates vary with the
sample under investigation (adolescents versus adults),
the experimental methodology employed (cross-sectional
versus longitudinal), the definition of smoking behavior
(nicotine dependence versus smoking status), and the type
of anxiety disorder (e.g., social anxiety versus simple pho-
bia). Two consistent trends are observed in the literature:
comorbidity estimates are more stable in adult populations
and are higher with greater levels of nicotine dependence.

Research to date has been unable to clarify the re-
lationship between anxiety and smoking initiation. Some
studies suggest that anxiety predicts smoking initiation,
others predict the opposite, and still others fail to find
any relationship between the two conditions. The lit-
erature does implicate anxiety in the maintenance of
smoking behavior. Many smokers cite anxiety relief as
their primary reason for smoking, they tend to smoke
more in anxiety-provoking situations, and smoking ap-
pears to relieve anxiety in a variety of contexts. Atten-
tion may mediate this relationship between smoking and
anxiety, such that smoking truly demonstrates anxiolytic
properties in the presence of distracting stimuli. Anxi-
ety may also precipitate relapse among quitters, although
the research in this area remains somewhat sparse and
inconclusive.
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Epidemiological studies consistently show high co-
morbidity rates between depression (MDD) and smoking
behavior, regardless of sample characteristics, research
design, and operationalization of smoking status. There
is also evidence to suggest a reciprocal relationship be-
tween the onset of MDD and smoking initiation. How-
ever, the possibility that MDD and smoking are caused by
common factors that precipitate the development of both
conditions cannot be ignored. The exact nature of these
potential shared risk factors is not yet known, but one
study has strongly implicated genetic influences (Kendler
etal., 1993).

Depression may be an important predictor of relapse
in smokers attempting to quit. Studies have shown that
individuals experiencing escalating levels of depression
and lower levels of self-efficacy immediately following
cessation are more likely to relapse. Discrete incidents
that induce negative affect may also precipitate a relapse
within a few hours. Several mechanisms have been
proposed to explain how depression maintains smoking
behavior, and therefore contributes to relapse. For
example, the neurochemical effects of nicotine might
alleviate depression by increasing positive affect or
decreasing negative affect. Individuals may learn over
time to regulate affect with nicotine, such that they
lose their ability to cope with depression-inducing
stimuli.

How anxiety and depression contribute to smoking
initiation is not completely understood, and therefore
more research is needed in this area. With regard to
treatment for smoking cessation, a review of the literature
stresses the importance of a thorough assessment prior to
cessation that covers previous quit attempt history, past
and present anxiety, past and present depression, and
level of self-efficacy. It also suggests that assessment in
all these domains is useful when conducted periodically
throughout the cessation attempt to monitor patient
progress and identify potential problems. Intensive
therapy might include education, well-validated brief
treatments for anxiety and depression, supportive
counseling, coping skills training, self-efficacy training,
and long-term relapse prevention. While standardized
measures and treatment techniques are useful, treatment
programs are best tailored to the needs of each
individual.
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