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Abstract
People with mental health and addictive disorders (MHADs) have higher rates of cigarette
smoking, and less success in quitting smoking compared to the general population. Moreover,
tobacco-related medical illness may be the leading cause of death in the MHAD population. We
discuss the scope of this comorbidity, and approaches to the treatment of tobacco dependence in
people with MHAD, including schizophrenia, mood disorders, anxiety disorders, and alcohol and
substance use disorders. Finally, at the level of health systems, we emphasize the importance of
integrated treatment of tobacco dependence in MHADs.
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Introduction
Tobacco smoking is the leading preventable cause of death in the Western world [1, 2], with
a prevalence of ~20% in the United States general adult population and nearly 450,000
deaths from tobacco-related illnesses each year [3]. Moreover, smoking prevalence in adults
with mental health and addictive disorders (MHADs) can range from 50-85%, and these
smokers are 2-5 times less likely to quit than those in the general population [4-6].
Approximately 55% of smokers have ever met criteria for a psychiatric disorder [4**] and
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these adults consume about 70% of all cigarettes smoked in the United States [5]. Along
with a propensity to smoke more heavily [4,7], smokers with MHADs are at a greater risk
for medical morbidity and mortality. In 2009, tobacco-related illnesses, including chronic
obstructive pulmonary disease, cardiovascular disease, and lung cancer, were the leading
cause of death in MHAD populations whose life expectancies are considerably reduced
compared to those in the general population [8-11].

While there has been progress in developing smoking cessation treatments for those with
MHAD, long-term quit rates remain low. Lasser and colleagues [4**] found that quit rates
for individuals with past month mental illness diagnoses ranged from 0.0% (schizophrenia)
to 33.3% (simple phobia) compared to 42.5% for individuals without mental illness. The
presence of MHAD may be a vulnerability factor for the initiation and maintenance of
smoking as well as for the development of nicotine dependence, which may lead to a more
difficult time quitting [12, 13**]. There is also evidence that those with MHADs experience
enhanced nicotine withdrawal [14]. The poor long-term cessation rates in adults with
MHADs highlight the need for developing better smoking cessation treatments in these
populations.

This article reviews current research on tobacco treatment in people with MHADs, including
the assessment of tobacco dependence in these patients, and recent controlled smoking
cessation trials in schizophrenia, mood and anxiety, and substance use disorders. The safety
and efficacy of these treatments will also be reviewed, as improving long-term quit rates
without psychiatric symptom exacerbation or drug use relapse is an important consideration.
Finally, the importance of integrated tobacco and MHAD treatment will be discussed.

Assessment of Tobacco Dependence
While there is evidence for high rates of tobacco dependence in MHADs, formal
establishment of a tobacco dependence diagnosis is often overlooked in clinical settings
[15]. For persons with MHADs, this is especially important because: 1) Many of these
adults may qualify for a diagnosis of tobacco dependence, and; 2) Tobacco smoking may
effect both the course of the psychiatric illness and the effectiveness of psychiatric treatment
[6, 16, 17].

Both routine questions about tobacco use (e.g., smoking rate, age of first cigarette, and age
at the start of daily smoking) and commonly used self-report smoking measures with high
reliability in smokers with MHADs [18] should be used when assessing tobacco use in
adults with MHADs. Information related to the unique motivators of smoking for
individuals with MHADs (e.g., amelioration of medication side effects, more intense
tobacco craving and withdrawal, and cognitive deficits) should also be assessed. The
patient’s perceived benefits of smoking should be noted as well as perception of health risks
associated with smoking, which could be a potential barrier to treatment and may impact
their motivation to stop smoking. Kelly et al. [19*] found that adults with schizophrenia
were less appreciative of the health risks associated with tobacco and were less motivated to
quit than adults without schizophrenia. This study also noted that people with schizophrenia
reported a greater motivation to quit smoking when faced with social pressure. These
additional factors should be noted in any intake assessment, as they can be used to create a
personalized treatment plan.
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Current Smoking Cessation Treatments
Schizophrenia and Schizoaffective Disorder

The most widely studied treatments for smokers with schizophrenia are Nicotine
Replacement Therapies (NRTs), including transdermal nicotine patch (TNP), nicotine
inhaler, gum, nasal spray and lozenges. NRTs appear safe to use for cessation in smokers
with schizophrenia, but there are low rates of long-term abstinence [20-26]. Despite the
demonstrated efficacy of the TNP in smoking cessation treatment in the general population,
there are few controlled trials of NRT in smokers with schizophrenia, as NRTs are most
commonly used in combination with other therapies, such as Cognitive Behavioral Therapy
[CBT; 24, 27, 28] or other pharmacotherapies [e.g. bupropion; 24, 25].

In a study by George and colleagues [22], forty-five smokers with schizophrenia were
randomized to either a specialized group therapy program (which emphasized motivational
enhancement, relapse prevention, social skills training, and psychoeducation) or a group
therapy program of the American Lung Association. All participants received 10 weeks of
treatment with TNP (21 mg/day) and 10 weekly group therapy sessions. Pre-quit
antipsychotics (ie, antipsychotic medications that had been prescribed prior to entry into the
study) were continued for the duration of the study. Results showed that while smoking
abstinence rates did not differ between the two behavioral treatment groups, those patients
prescribed atypical antipsychotics (most notably risperidone and olanzapine) showed
significantly higher rate of smoking abstinence (55.6%) compared to those taking typical
antipsychotics (22.2%; p < 0.01).

Sustained-release (SR) bupropion (Zyban®), a first-line treatment for nicotine dependence,
is safe and effective for smoking cessation [29]. To support the safety and efficacy of
bupropion for use in smokers with schizophrenia, George and colleagues [30] randomized
32 smokers with schizophrenia to receive either bupropion SR (300mg/day) or placebo with
weekly group therapy sessions. Fifty percent of those randomized to the bupropion group
achieved biochemically-verified 7-day point prevalence smoking abstinence (expired carbon
monoxide levels <10ppm) at the trial end point (Week 10), compared to 12.5% in the
placebo group (p < 0.05).

Two studies have tested the combination of NRT and bupropion in smokers with
schizophrenia. Evins et al [24] studied 51 adult smokers with schizophrenia treated with
bupropion SR versus placebo, nicotine inhaler (self-administered to reduce craving and
withdrawal), and CBT for 12 weeks. Findings supported the superiority of the combination
of bupropion and NRT versus placebo and NRT. Moreover, George and colleagues [25]
demonstrated a significant increase in abstinence rates with the combination of bupropion
SR and TNP (21 mg) compared to placebo and TNP in 58 smokers with schizophrenia or
schizoaffective disorder at the end of a 10-week trial, and with long-term abstinence at 26
weeks.

The nicotinic partial agonist varenicline (Chantix®) was approved as a first-line medication
by the Food and Drug Administration (FDA) in 2006, and may be the most effective
pharmacologic treatment for smoking cessation [31]. However, case reports of psychiatric
symptom exacerbation have raised concern about its use [32, 33]. Most recently, there has
been significant interest in evaluating the safety and efficacy of varenicline in smokers with
schizophrenia and schizoaffective disorder, as part of the FDA directive to establish the
safety of this agent in MHADs. A recent multi-center study in 127 smokers with
schizophrenia and schizoaffective disorder suggested the superiority of varenicline (2 mg/
day) versus placebo for short-term (12 weeks) smoking cessation outcomes, and also
provided evidence that varenicline did not worsen psychotic symptoms or increase suicidal
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behaviors compared to placebo [34*]. Further research on the safety and efficacy of
varenicline in MHADs using prospective randomized trials is needed.

Anxiety Disorders
Despite the fact that the prevalence of smoking across anxiety disorders ranges from 32% to
55% for current smokers and 45% to 77% for lifetime smokers [4] and that smoking may
exacerbate anxiety symptoms [35-37*], few studies have addressed smoking cessation
among these patients. Accordingly, smoking cessation treatment should be a top priority
when treating an individual with an anxiety disorder.

Post-traumatic stress disorder (PTSD) is the most studied anxiety disorder in smoking
cessation treatment. There is a 45% prevalence of current and ~58% prevalence of lifetime
smoking in those with PTSD [4]. Smoking prevalence varies by combat exposure, with rates
of 53-66% [38-40], and higher smoking prevalence with higher combat exposure [41].
Hertzberg and colleagues [42] conducted one of the first randomized trials to evaluate
bupropion SR for smoking cessation in combat veterans with PTSD. Ten participants
received bupropion and 5 received placebo, as well as individual behavioral counseling for
12 weeks. Of those participants on bupropion, 70% (7/10) completed treatment and 60%
were tobacco abstinent at Week 12. At 6-month follow-up, 40% of participants on
bupropion were abstinent. Only 20% (1/5) of participants receiving placebo achieved
abstinence.

One large multi-center trial has examined tobacco treatment in smokers with PTSD [43**].
Ten Veterans Administration sites included smokers who were already undergoing treatment
for PTSD and were willing to receive smoking cessation treatment. Subjects were randomly
assigned to receive integrated tobacco use treatment delivered by mental health providers or
tobacco treatment delivered separately by cessation specialists. Subjects in the integrated
care group received cessation medications (bupropion, nicotine patch, nicotine gum, and
nicotine spray) from the mental health professional managing their PTSD treatment and
behavioral counseling administered by case managers. Subjects in the separated treatment
group received the same smoking interventions from staff members at a smoking cessation
clinic. Participants in integrated care were twice as likely to achieve 7- and 30-day
abstinence. This finding underscores the need for integrated smoking cessation treatment for
those with MHADs [44].

Mood Disorders
There are relatively few studies of smoking cessation in people with mood disorders
(unipolar depression and bipolar disorder). Smoking prevalence for past month major
depression, dysthymia, and bipolar disorder are 44.7%, 38.2%, and 60.6%, respectively [4].
Fortunately, some of these individuals are willing to try to quit smoking (25%) and will
accept treatment for their tobacco dependence [45, 46]. Smokers who are nicotine dependent
are twice as likely as nonsmokers to have a history of depression [47], and those with a
history of depression are three times as likely to progress to daily smoking [48] and report
higher rates of smoking and nicotine dependence [5] than those without a history of
depression. Smokers with a positive history for depression, compared to smokers without
depression history, reported stronger beliefs that smoking reduces negative affect, boredom,
and cravings, and that it increases social facilitation and stimulation [49]. These findings
underscore the need not only for effective integrated mental health and smoking cessation
treatment, but to treat these illnesses concurrently.

The majority of studies of smoking cessation treatment and depression include smokers with
past major depression and few studies have examined individuals with current depression
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[37]. Most adult smokers with current depression are excluded from smoking cessation
trials, which excludes up to 40% of smokers; this is a significant short-coming for the
literature on tobacco dependence and depression. Further, smoking cessation studies that
have included smokers with current depression have shown mixed results. Thorsteinsson
and colleagues [50] examined depressive and withdrawal symptoms in non-medicated, adult
smokers with current MDD. Participants were randomized to receive either active nicotine
patches or placebo patches and the primary results showed that more participants in the
placebo group than the active patch group resumed smoking after the quit date. Nicotine did
not exert the expected antidepressant effects and depressive symptoms decreased among
those who remained abstinent throughout the trial similarly for participants who did and did
not receive nicotine. Evins and colleagues [51] randomized adult smokers with either current
or past unipolar depression to receive bupropion or placebo with CBT and TNP and found
that bupropion did not increase the efficacy of CBT and TNP, and did not prevent the
increase in depressive symptoms associated with smoking abstinence. Hall and colleagues
[52] found greater quit rates with nicotine patch and a staged care intervention relative to
nicotine patch and a brief contact control condition. MacPherson and colleagues [53*] found
that smokers receiving Behavioral Activation Therapy BAT and TNP were able to achieve
higher rates of cessation than smokers receiving Cognitive-Behavioral Therapy (CBT) and
TNP. Vickers et al. [54] built on the combination behavioral therapy and NRT by adding
either exercise counseling sessions or health education sessions. There were no differences
in abstinence rates between the two groups, but this remains an area that is open to future
research.

There are also few studies utilizing non-nicotine pharmacotherapy (e.g. bupropion and
varenicline) or behavioral treatments. In an open-label study by Philip and colleagues [55],
the antidepressant effects of varenicline were assessed in adult smokers with treatment-
resistant depression, by administering varenicline in addition to the participant’s existing
selective serotonin reuptake inhibitor (SSRI) treatment. Results show that there was a
significant improvement in depressive symptoms at trial endpoint, and that 44% of
participants achieved smoking abstinence. Furthermore, improvement in depressive
symptoms was correlated with smoking cessation. Bupropion SR has also been shown to
have similar effects, with a study by Chengappa et al [56] reporting 32% of participants
(N=25) abstinent at trial endpoint and no emergent depressive episodes in any participants.
Trockel and colleagues [57] found that CBT improved smoking outcomes for cardiac
patients with current major depression, dysthymia, or minor depression who also had social
support, suggesting the importance of social support during quit attempts for smokers with
current depressive disorders.

There have been only two small studies of smoking cessation in bipolar disorder.
Weinberger et al. [58] reported a small randomized, placebo-controlled 10-week trial of
bupropion SR in N=5 smokers with bipolar disorder, and showed that this agent was well-
tolerated and lead to reductions in smoking and abstinence in the active bupropion (n=2)
versus placebo (n=3) group. Most recently, Wu et al. [59] using similar methodology as
Weinberger et al [58], found that varenicline versus placebo was well-tolerated in smokers
with bipolar disorder (N=5) and led to reductions in smoking over 10-weeks. More study of
smoking cessation pharmacotherapies is urgently needed in people with bipolar disorder.

Substance Use Disorders (SUDs)
Individuals with substance use disorders (SUD) have the highest rates of tobacco use of any
MHAD group, with prevalence in the range of 80-90% [4]. Nonetheless, the literature on
smoking cessation treatments for this population is relatively sparse. This group of patients
presents a unique challenge due to the reciprocal craving-promoting effect between tobacco
and other substances of abuse, such as alcohol and stimulants [60]. SUDs are also frequently
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associated with other psychiatric diagnoses, which themselves are risk factors for tobacco
dependence [6].

Alcohol—Adults with alcohol use disorders are a high-risk population with high smoking
rates of ~68-76%, and very low cessation rates of 8-17% [4, 5]. Both biological and
psychological explanations have been suggested to explain this frequent comorbidity.
Potential biological explanations involve common actions at the nicotinic acetylcholine
receptor (nAChR), and psychological theories posit that both substances trigger cravings for
the other as a result of them being frequently paired and thus acting as unconditioned stimuli
[60].

A handful of studies have investigated the use of NRT, bupropion, and varenicline in
alcohol dependent individuals. It has been demonstrated that NRTs are less effective in this
population [61]. One hypothesis for this finding is that individuals with alcohol use
disorders are more likely to smoke heavily and score higher on tobacco dependence
measures, and consequently require higher doses of nicotine to achieve cessation. Kalman
and colleagues tested this hypothesis in a study investigating the impact of higher doses of
NRT on smoking cessation outcomes in a group of one hundred and thirty smokers who had
achieved a minimum of 2 months of abstinence from alcohol [62]. The study participants
were randomly assigned to two groups, and received either 21 mg or 42 mg TNP.
Unexpectedly, they observed no significant differences in 7-day point prevalence abstinence
rates between these groups at any of the follow-up points. Additionally, the 36-week
cessation rates were disappointingly low, at 16.9% for the 21 mg group and 9.2% for the 42
mg group.

A subsequent randomized double-blind placebo-controlled study by Kalman and colleagues
assigned N=148 smokers with recent abstinence from alcohol to receive TNP plus
bupropion or nicotine patch plus placebo [63]. Group differences did not achieve statistical
significance, and cessation rates at 24 weeks remained low at 6% for the bupropion group
and 11% for the placebo group. These negative results were replicated in another placebo-
controlled study of bupropion SR where the active treatment arm did not show an advantage
to placebo in terms of long-term cessation outcomes in an alcohol-dependent population
[64]. Thus, there does not appear to be a clear benefit of bupropion SR for smoking
cessation in smokers in early alcohol dependence recovery.

It is important to note that all of the participants included in the above studies were abstinent
from alcohol for less than one year, and were thus in the early stages of recovery. It has been
shown that cessation rates for those with over a year of abstinence from alcohol approximate
the rates of the general population [65**]. Thus, the very low smoking cessation rates found
in the aforementioned studies could be due to the early stage of abstinence. This possibility
speaks to the frequent clinical dilemma that surrounds the timing of smoking cessation
efforts. There is often reluctance amongst clinicians to recommend smoking cessation in the
context of early abstinence from alcohol due to concerns that quitting both alcohol and
tobacco simultaneously may lead to relapse of alcohol use [66], given the additive stress of
withdrawing from two separate highly addictive substances at once. A recent study
comparing alcohol and tobacco quit rates when treatments for both were delivered at once
versus sequentially (with a 6 month interval) failed to support this hypothesis [67]. Although
there were no differences between the simultaneous and delayed groups in alcohol or
tobacco cessation rates, the study had a remarkably high drop-out rate (59.7%) for both
treatment groups which may have confounded the results. However, one can tentatively
infer from this well-controlled study that smoking cessation does not trigger alcohol relapse;
however, a study by Joseph et al. [66] suggested that in a veterans sample of alcoholics,
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concurrent cessation of alcohol and tobacco was associated with a 30% increased risk of
alcohol relapse compared to sequential quitting of alcohol and then tobacco.

Varenicline has recently been studied in this population as part of an open-label pilot study
with the goal of establishing preliminary evidence of efficacy [68]. This 12-week trial
involved N=32 smokers with more than six months of sobriety from alcohol who received
varenicline combined with behavioral counseling. The median duration of alcohol recovery
was 29 months, much longer than in the Kalman et al. [62, 63] studies. The 7-day point
prevalence abstinence rate at the end of the study period was 31%. Although the drug was
generally well-tolerated, 5 participants reported the emergence of clinically significant
depressive symptoms. Although further controlled studies are required to establish the
efficacy and tolerability of varenicline in this population, these results show promise,
especially given that varenicline has been associated with a reduction in alcohol craving and
heavy drinking [69].

Other SUDs—There are few published studies that have examined tobacco treatments for
individuals with non-alcohol SUDs. A cross-sectional survey of 398 methadone
maintenance patients in New York City sought to determine cigarette smoking patterns,
readiness to quit, and interest in smoking cessation interventions in this population, which
had an 83% smoking prevalence [70]. Twenty-two percent of the participants were in the
preparation stage of readiness to quit smoking, and 48% were in the contemplative stage;
76% of participants expressed interest in an onsite smoking cessation program, which
highlight the need for such interventions. A promising preliminary study compared
varenicline to placebo for smoking cessation in 31 cocaine-abusing participants maintained
on methadone for concurrent opioid dependence [71]. At the end of the 12-week follow-up
period, those randomized to the varenicline group showed a 52.8% reduction in the number
of cigarettes smoked per day compared to 8.0% in the placebo group (p<0.05). One placebo
subject and two varenicline subjects reported no cigarette use in the last week of the study.
There were no treatment-emergent adverse events. These results are encouraging, especially
in the context of the lack of evidence of efficacy for other smoking cessation treatments
(NRT, bupropion, contingency management and cognitive behavioral therapy) in
methadone-maintained smokers [72].

Conclusions
It is clear that addressing tobacco dependence in adults with MHADs should be a priority for
clinicians who work with these patients. However, this segment of the smoking population
does not have easy access to treatment, as limited knowledge on how to engage these
patients into treatment and the erroneous belief that quitting smoking may be harmful to
symptoms and recovery is unfortunately widespread. Moreover, development of tobacco-
free treatment and residential settings, despite considerable evidence that such tobacco bans
motivate patients to seek tobacco treatment and lead to better patient outcomes [73], has
shown little uptake and implementation in community settings. This is particularly
unfortunate given that the leading cause of death in persons with comorbid MHADs appears
to be tobacco-related medical illness [37, 73-76].

Fortunately, there is increasing evidence that standard pharmacological and behavioral
treatments, with modest adaptations, can be used safely and effectively in mentally ill and
addicted tobacco smokers. One important challenge from a services perspective is that there
is rarely an integration of MHAD care with tobacco treatment services. The studies by
McFall and colleagues [41, 43**] in smokers with PTSD have clearly demonstrated the
importance of cross-training staff to deliver integrated tobacco and mental health care, and
that this leads to better tobacco cessation and mental health treatment outcomes compared to
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when such treatments are delivered separately. The recent availability of non-nicotine
pharmacotherapies (e.g. bupropion SR, varenicline) in various states such as New York and
California is a fine example of how the science of tobacco addiction and tobacco control in
collaboration with sound public policy making can lead to the broader insurance coverage of
smoking cessation treatments, and their more widespread dissemination. Moreover, it will
be important to ensure that while progress is being made with smokers in the general
population, special populations, such as people with MHADs, who are known to be
vulnerable to the initiation and maintenance of tobacco addiction are targeted, given their
higher prevalence of tobacco use and dependence, less ability to quit smoking, and higher
risk of morbidity and mortality. Clinicians need to become more proficient in asking about
smoking behaviors in MHAD populations [6], and use stepped care approaches [43, 76] to
ensure that treatment of tobacco smokers with mental illness and substance abuse is being
sufficiently addressed.
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