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Background: In patients with schizophrenia,
the smoking cessation rate is low and the burden
of smoking-related morbidity and mortality is
high. Identification of factors associated with
abstinence may allow clinicians to optimize
treatment prior to a smoking cessation attempt.

Method: To identify factors associated with
successful smoking cessation in patients with a
DSM-IV diagnosis of schizophrenia, we analyzed
baseline data from 114 stable outpatient smokers
with schizophrenia who participated in 1 of 2
smoking cessation trials. The outcome of interest
was 4 weeks’ continuous abstinence at the end of
a 12-week nicotine dependence treatment inter-
vention. Baseline factors associated with absti-
nence were identified with univariate methods
and entered into a manual, forward-selection
multivariable regression model to identify inde-
pendent predictors of abstinence. The study was
conducted from March 1999 to February 2004.

Results: Fourteen of 114 participants (12%)
had biochemically verified 4 weeks’ continuous
abstinence at week 12. We included 10 noncor-
related variables with a univariate association
with abstinence in a multivariable model, control-
ling for pharmacotherapy, age, and gender. Age at
initiation of smoking and baseline variability in
attentiveness, as measured by Continuous Perfor-
mance Test-AX (CPT-AX) hit reaction time stan-
dard error, were independently associated with
abstinence. For every year increase in age at
initiation of smoking, the OR for abstinence
was 1.36 (95% CI = 1.01 to 1.83), p = .048. For
every millisecond decrease in the variability of
the reaction time of CPT-AX, the OR for achiev-
ing abstinence was 1.55 (95% CI = 1.07 to 2.24),
p = .021.

Conclusion: Later initiation of smoking was
associated with increased and baseline attentional
impairment with reduced odds of abstinence. Ad-
ditional research to further our understanding of
the relationship between attentional impairment
and cigarette smoking in schizophrenia may lead
to improved nicotine dependence treatments for
this group.
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obacco smoking is the leading preventable cause
of death in the United States, a fact that results inT

more than $167 billion in loss of productivity and annual
health-related costs and 440,000 premature deaths in the
United States annually.1 Seventy-five percent to 85% of
people with schizophrenia in the United States smoke,
compared with 21% of the general population.2,3 Schizo-
phrenia patients are not only more likely to smoke, they
are more likely to smoke heavily4 and extract more nico-
tine per cigarette than smokers without psychiatric ill-
ness.5,6 Researchers have found that schizophrenia is an in-
dependent predictor of tobacco smoking after controlling
for substance abuse, institutionalization, medication, and
socioeconomic status.2,3,5,7,8 People with schizophrenia die
on average 10 years earlier than people in the general
population,9 and age-adjusted rates of death due to cardiac
and pulmonary disease are significantly elevated in this
population,9–11 a finding that suggests that tobacco use is
an important cause of the increased mortality observed in
schizophrenia. An estimated 1.5 to 1.7 million smokers in
the United States are diagnosed with schizophrenia.2,3,12

Compared with the general population, patients with
schizophrenia have low smoking-cessation rates even
though they can be both highly motivated and persistent in
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their attempts to quit smoking13–16 and, with nicotine de-
pendence treatment such as nicotine replacement therapy
(NRT) or bupropion sustained release (SR), can tolerate
short-term tobacco abstinence without significant exacer-
bation in clinical or cognitive symptoms.17–20 Identifica-
tion of patient factors significantly associated with suc-
cessful smoking cessation in schizophrenia patients may
lead to the ability to optimize treatment decisions to in-
crease the probability of a successful cessation in these
patients who smoke heavily, have low cessation rates, and
have a heavy burden of smoking-related illness.

Baseline characteristics such as older age at initiation
of smoking, low level of nicotine dependence, high de-
gree of motivation to quit, low alcohol consumption, and
longer duration of previous abstinence have been asso-
ciated with successful smoking cessation in the general
population.21–24 Male gender is associated with successful
smoking cessation in clinical populations.23 It is not
known if these baseline characteristics are predictive
of abstinence in schizophrenia patients. Smokers with
schizophrenia differ from smokers in the general popula-
tion in several fundamental ways. Those with schizophre-
nia have abnormalities in nicotinic acetylcholine receptor
expression and function25–27 and abnormalities in atten-
tion, memory, and motor speed28–31 that may be improved
with nicotine32–36 and worsened by tobacco abstinence.37

There is also evidence that schizophrenia patients not only
smoke with greater prevalence than those in the general
population but also are more likely to smoke more heavily
and to smoke each cigarette more intensively, with more
puffs per cigarette and shorter interpuff intervals.2,3,5,38–41

As a result, baseline characteristics associated with suc-
cessful smoking cessation for smokers with schizophrenia
may differ from those in the general population. We ex-
amined the association between baseline characteristics
and ability to attain 4 weeks’ continuous tobacco absti-
nence in 114 smokers with schizophrenia in order to (1)
test the strength of association of factors previously iden-
tified with abstinence in the general population in a
sample of smokers with schizophrenia who participated in
a smoking cessation program, (2) explore the association
of baseline clinical and cognitive symptoms with tobacco
abstinence in schizophrenia, and (3) create a multivariable
model to identify patient characteristics independently as-
sociated with tobacco abstinence. It is hoped that identifi-
cation of predictors of abstinence in this sample of smok-
ers with schizophrenia and replication in an independent
sample will eventually inform the development of appro-
priate smoking-cessation interventions in this population.

METHOD

Participants
Data were included from participants in 1 of the fol-

lowing 2 trials: (1) a double-blind, placebo-controlled

trial of bupropion SR added to cognitive-behavioral
therapy (CBT) in 53 patients with schizophrenia18 or (2) a
double-blind, placebo-controlled trial of bupropion SR
added to NRT and CBT in 51 patients with schizophre-
nia.42 An additional 10 subjects from the latter trial who
were not medically eligible for bupropion SR randomiza-
tion but who received open NRT and CBT (A.E.E., C.C.,
T.D., et al., unpublished data, 2002–2004) were included
in the analysis. Patients were enrolled from 5 urban
community mental health centers in Massachusetts from
March 1999 to February 2004. The protocols were ap-
proved by appropriate institutional review boards. Ca-
pacity to consent was determined and documented for all
participants by a doctoral-level clinician using a formal
process.

Eligible subjects were adult outpatients with schizo-
phrenia or schizoaffective disorder, depressive type,
according to DSM-IV criteria, with stable psychiatric
symptoms and a stable dose of antipsychotic medication
for at least 30 days, who smoked ≥ 10 cigarettes/day and
were willing to set a quit date within 4 weeks of enroll-
ment. Potential subjects who met DSM-IV criteria for
current major depressive disorder were not eligible. Pa-
tients with a substance use disorder other than nicotine
or caffeine within 6 months of screening were not eli-
gible, nor were patients taking bupropion SR or using
NRT at the time of screening. Patients with seizure disor-
der, history of bulimia, history of mania, or current regi-
men of clozapine > 500 mg/day without a therapeutic
dose of an anticonvulsant were not eligible for being ran-
domly assigned to bupropion SR or placebo.

Interventions
All participants attended a 12-session weekly smok-

ing cessation group program described previously.43

Cognitive-behavioral therapy groups ranged in size from
3 to 7 participants. All subjects set a quit date before the
fifth group meeting. In the second trial,42 nicotine patches
and nicotine polacrilex gum were initiated on the quit
date. Nicotine patch was dosed at 21 mg/day for 4 weeks,
14 mg/day for 2 weeks, and 7 mg/day for 2 weeks and
then discontinued. Nicotine polacrilex gum (2 mg) was
distributed to subjects for p.r.n. use up to 9 pieces (18 mg)
per day. Bupropion SR was dosed at 150 mg b.i.d.

Outcome Measure
Four weeks’ continuous abstinence was the outcome

of interest. This was defined as meeting criteria for 7-day
point prevalence abstinence at group meetings 9 through
12 of a 12-week study intervention. Seven-day point
prevalence abstinence was defined as self-report of
smoking no cigarettes (not even a puff) for the past 7 days
and expired air carbon monoxide < 9 ppm. Continuous
abstinence for 4 weeks rather than 7 days was chosen
as the endpoint because 4 weeks’ continuous abstinence



Predictors of Smoking Cessation in Schizophrenia

J Clin Psychiatry 69:11, November 2008 1745PSYCHIATRIST.COM

is likely to be a better predictor of long-term abstinence
than 7-day point prevalence abstinence. It was not pos-
sible to examine predictors of sustained tobacco absti-
nence at 6 or 12 months because relapse rates following
discontinuation of nicotine dependence treatment was
very high.

Variable Selection
Data were gathered on the following variables that

have been identified in the general population as asso-
ciated with tobacco abstinence: gender, age, age at ini-
tiation of smoking, stage of change, duration of previous
abstinence, level of nicotine dependence, proportion of
smokers in the household, and marital status.22–24,33 Pa-
tients with schizophrenia have deficits in attention and
memory functions that are improved with nicotine. More-
over, neuropsychological deficits have been associated
with smoking-cessation treatment failure in patients with
schizophrenia.44 Therefore, in our study,18,42 data were
gathered on neuropsychological performance on tests of
attention (Continuous Performance Test-AX [CPT-AX]),
verbal learning and memory (California Verbal Learning
Test), working memory (Digit Span), and executive
function/inhibition (3-Card Stroop). Standard clinical
data were also gathered by using the Positive and Nega-
tive Syndrome Scale (PANSS), Scale for the Assessment
of Negative Symptoms (SANS), Hamilton Rating Scale
for Depression, Barnes Akathisia Scale, Simpson-Angus
Scale, and Abnormal Involuntary Movement Scale. Vari-
ables that had a univariate association with the dependent
variable (p < .25) were selected for inclusion in the multi-
variable analysis. Collinearity among these variables was
investigated according to the guidelines of Hosmer and
Lemeshow.45 Diagnostics were run for variables with cor-
relation coefficients greater than 0.50. Highly correlated
variables with r > 0.50 that were also associated with the
outcome with p < .20 were included in an automated step-
wise logistic regression model. In addition, factors inde-
pendently associated with the outcome of p < .05 were in-
cluded in the multivariable model.

Multivariable Model
A manual, stepwise, forward-selection multivariable

logistic-regression analysis was performed to identify fac-
tors independently associated with 4 weeks’ continuous
abstinence. Association with the outcome of p < .20 was
required for entry, and association of p < .05 was required
to remain in the model. Smoking and demographic predic-
tors of cessation differ by gender in some samples.46 Pos-
sible effect modification by gender was examined by add-
ing an interaction term between gender and each of the
predictor variables. The same was done for bupropion SR
treatment. If the interaction term was not significant, the
analysis was carried out on the pooled sample. All models
were adjusted for medication treatment, age, and gender.

The results are presented as effect estimates for continu-
ous variables and ORs, with 95% CIs for dichotomous
variables. All statistical analyses were performed using
SAS, version 8 (SAS Institute Inc., Cary, N.C.) software.

RESULTS

Fourteen subjects (12.3%) met criteria for a greater
than or equal to 4 weeks’ continuous abstinence period
at week 12. Seventy-nine percent (N = 11) of the 14 sub-
jects who achieved 4 weeks’ abstinence were male and
67% (N = 67) of the 100 subjects who were unable
to achieve 4 weeks’ abstinence were male. Of these 14
subjects, 9 (64%) received either bupropion SR or NRT,
5 (36%) received both bupropion SR and NRT, and none
(0%) received placebo. Of the 100 subjects who were
unable to achieve a 4-week continuous abstinence at
week twelve, 54 (54%) received either bupropion SR or
NRT, 18 (18%) received both bupropion SR and NRT,
and 28 (28%) received placebo. These differences were
not statistically significant. There were also no significant
differences in race. Those who achieved 4 weeks’ ab-
stinence had slightly higher mean ratings of motivation
(9.29, SD = 1.64) compared to those who were unable to
achieve 4 weeks’ abstinence (8.48, SD = 1.89); however,
this difference was not statistically significant.

A univariate screen identified 16 variables signifi-
cantly associated with continuous abstinence (Table 1).
Seven variables were highly correlated: PANSS total
score, PANSS cognitive symptom subscore, PANSS neg-
ative symptom subscore, SANS total score, SANS af-
fective subscore, SANS alogia subscore, and SANS
attention subscore. A stepwise logistic regression was
performed with p < .20 for entry and p < .05 to select
clinical variables independently associated with the out-
come for inclusion in the multivariable model. From the 7
correlated variables associated with abstinence, only the
SANS alogia subscore was independently associated with
4 weeks’ continuous abstinence and was included in the
variable list for the multivariable model.

Ten variables had univariate association with the out-
come with a p value < .25; these variables were not cor-
related and were included in a forward-selection logistic
regression model. These variables were study medication
(NRT, bupropion SR, or both), baseline expired air car-
bon monoxide, self-report of a history of worsening of
psychiatric symptoms with a past smoking cessation at-
tempt, SANS alogia subscore, CPT-AX hit reaction time,
CPT-AX hit reaction time variability, Stroop interference
reaction time, age at initiation of regular smoking, and
2 variables scored with a 10-point visual analog scale:
“How much do you want to quit?” and “How confident
are you that you will be abstinent one year from now?”

Interactions were tested and removed if not signif-
icant. All models included the potential confounding
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variables: gender, age, and study medication (Table 2). In
the multivariable model, controlling for medication, age,
and gender, CPT-AX hit reaction time standard error was
significantly associated with abstinence such that for ev-
ery millisecond increase in the variability of the reaction
time of CPT-AX, the OR for achieving abstinence was
1.55 (95% CI = 1.07 to 2.24), p = .021; because the effect
size is negative, the OR reported is an inverse OR. Addi-
tionally, age at initiation of smoking was significantly as-
sociated with abstinence such that for every year increase
in age at initiation of regular smoking the OR for absti-
nence was 1.36 (95% CI = 1.01 to 1.83), p = .048. All
analyses were also run with with 7-day point prevalence

abstinence at end of treatment as the dependent variable,
and the results of both univariate and multivariable pre-
dictor models were identical.

Missing Data
There were 114 subjects with the outcome measure and

14 with the outcome of interest. Continuous Performance
Test data were missing for 31 subjects, 6 of whom had the
outcome of interest. Age at smoking initiation was miss-
ing for 3 subjects, and the outcome of interest was not
missing for any subjects. To examine whether this could
have confounded the results, we compared 4-week con-
tinuous abstinence rates for those with CPT-AX data with

Table 1. Univariate Predictors of Continuous Abstinence From Smoking
Abstinent (N = 14) Not Abstinent (N = 100)

Predictor Mean SD Mean SD p Value

Male gender, N 11 67 .380
Married, N 0 7 .307
Education (highest year completed) 11.50 2.93 11.52 2.79 .979
IQ 92.31 17.67 88.09 16.98 .410
Current alcohol use (1 = 0 drinks/d; 5 = > 5 drinks/d) 1.14 0.36 1.24 0.64 .598
Level of nicotine dependence (FTND: 1 = no dependence; 10 = severe) 6.14 1.88 5.59 2.15 .362
Average baseline carbon monoxide, ppm 30.07 12.13 25.16 13.94 .213
Pack years 35.68 25.73 37.82 28.20 .789
Age at smoking initiation, y 19.86 7.08 16.80 5.95 .084
Proportion of smokers in house 0.70 0.24 0.77 0.24 .449
No. of previous quit attempts 5.31 8.38 3.89 8.04 .558
Previous quit lasted 91 days or longer, N 4 16 .250
Psychiatric problems with past quit, N 13 76 .150
Motivation: How much do you want to quit? (1 = very little; 10 = very much) 9.29 1.64 8.48 1.89 .137
How confident are you that you will be abstinent 1 year from now? 8.43 1.70 6.99 2.63 .051

(1 = very little; 10 = very much)
How much do friends and family want you to quit? (1 = very little; 10 = very much) 6.00 3.40 6.97 3.40 .324
How helpful would people be if you quit? (1 = very helpful; 10 = not very helpful) 3.36 2.62 4.18 2.80 .304
Categorical medication variable (1 = bupropion SR or NRT only; 1.36 0.50 0.90 0.67 .016

2 = bupropion SR and NRT only)
PANSS

Total 55.93 7.68 63.04 15.47 .095
Positive 9.93 4.89 10.36 4.64 .747
Negative 11.86 4.37 14.24 5.85 .147
Cognitive 9.86 2.71 11.76 3.92 .082
Excited 5.50 1.79 6.15 2.44 .336
Depressive 10.36 3.18 11.37 4.03 .372

SANS
Total 31.14 11.51 41.46 20.04 .063
Affective 6.36 4.77 10.22 7.93 .079
Alogia 3.00 2.63 6.24 4.76 .014
Avolition 7.86 4.66 7.28 4.93 .678
Anhedonia 10.57 5.53 11.88 5.86 .434
Attention 3.79 3.81 6.11 4.02 .044

HAM-D total 9.43 5.46 9.08 5.88 .836
Barnes Akathisia Scale total 1.29 2.05 1.30 2.18 .983
Simpson-Angus Scale total 2.64 3.39 2.06 2.82 .484
AIMS total 2.29 3.93 1.86 2.73 .606
Stroop interference reaction time 1065.76 167.47 1203.23 165.87 .032
CPT-AX hit reaction time 378.56 59.39 457.12 99.78 .003
CPT-AX hit reaction time standard error 12.02 5.22 19.16 12.36 .110
Finger tapping nondominant 36.96 10.45 36.45 8.78 .862
Finger tapping dominant 42.15 9.77 41.07 8.76 .713
Digit span total forward and backward 12.69 2.75 13.74 3.81 .344
CVLT total, trials 1–5 35.00 8.16 34.06 12.01 .786

Abbreviations: AIMS = Abnormal Involuntary Movement Scale, CPT-AX = Continuous Performance Test-AX, CVLT = California Verbal Learning
Test, FTND = Fagerström Test for Nicotine Dependence, HAM-D = Hamilton Rating Scale for Depression, NRT = nicotine replacement therapy,
PANSS = Positive and Negative Syndrome Scale, SANS = Scale for the Assessment of Negative Symptoms, SR = sustained release.
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those for subjects with missing CPT-AX data. Abstinence
rates were 9 of 83 (10.8%) and 5 of 31 (16.1%), respec-
tively (p = .52, Fisher exact test), indicating that con-
founding by missing data is unlikely.

DISCUSSION

This is the first forward-selection analysis to our
knowledge of predictors of abstinence in nicotine depen-
dence treatment in patients with schizophrenia. This was
an exploratory analysis that included factors associated
with ability to quit smoking in the general population as
well as measures of psychiatric symptom severity and
neuropsychological function. Factors that were associated
in univariate analysis with the ability to attain abstinence
during nicotine dependence treatment included factors as-
sociated with ability to quit smoking in the general popu-
lation (pharmacotherapy for nicotine dependence, con-
fidence in ability to quit, and age at initiation of smoking)
as well as measures of psychiatric symptom severity
(PANSS total and cognitive subscale scores and SANS
total, alogia, and attention subscale scores) and measures
of cognitive dysfunction (CPT-AX hit reaction time and
hit reaction time standard error and Stroop interference
reaction time). Factors that were identified as indepen-
dently associated with tobacco abstinence in this sample
of 114 schizophrenia patients were CPT-AX hit reaction
time (a measure of attention) standard error and age at
initiation of smoking.

These results indicate that factors associated with the
ability to quit smoking in the general population are im-
portant for smoking cessation in patients with schizophre-
nia and that factors associated with schizophrenia such as
psychiatric and cognitive symptom severity are also im-

portant factors in determining success or failure of a given
smoking cessation attempt. Nicotine and nicotinic ago-
nists improve both learning/memory and attention in an-
imals and in humans,47–54 while nicotinic antagonists im-
pair cognitive performance49,53,55 (see Levin et al.56 for
review). Some studies have shown that nicotine improves
cognitive performance in nonsmokers with attentional im-
pairment.57–60 Other studies have shown that nicotine with-
drawal produces cognitive deficits in smokers with and
without psychiatric illness.61–65 Nicotine and nicotinic
agonists improve and/or normalize memory and atten-
tional deficits, specifically in people with schizophre-
nia.32,33,35,36,66,67 Furthermore, neuropsychological deficits
have been implicated in smoking cessation treatment fail-
ure in people with schizophrenia but not in normal con-
trols.44 Our results support the hypothesis that nicotine
may be therapeutic for patients with schizophrenia. Atten-
tional deficits are strongly associated with schizophrenia,
and those with greater attentional impairment were less
likely to quit smoking.

Bupropion SR has been shown to be moderately ef-
fective for smoking cessation in people with schizophre-
nia.18,43,68,69 In this sample, baseline attentional impairment
and age at smoking initiation are more strongly associated
with abstinence than is medication treatment. Studies have
shown that bupropion SR may improve attentional impair-
ment in patients with attention-deficit/hyperactivity disor-
der70–73 and schizophrenia.61 We did not find a significant
interaction between bupropion SR treatment and baseline
CPT-AX hit reaction time standard error.

While gender may be important in determining success
of smoking cessation programs in patients with schizo-
phrenia, illness-specific factors appear to be more impor-
tant factors.

Table 2. Demographics by Continuous Abstinence Status
Abstinent (N = 14) Not Abstinent (N = 100)

Demographic N % N %

Male gender 11 79 67 67
Married 0 0 7 7
Race

Caucasian 9 64 72 72
African American 2 14 16 16
American Indian 1 7 1 1
Hispanic 2 14 5 5

Study medication
Placebo 0 0 28 28
NRT or bupropion 9 64 54 54
NRT and bupropion 5 36 18 18

Mean SD Mean SD

Education (highest year completed) 11.50 2.93 11.52 2.79
IQ 92.31 17.67 88.09 16.98
Level of nicotine dependence (FTND: 1 = no dependence; 10 = severe) 6.14 1.88 5.59 2.15
Baseline carbon monoxide 30.07 12.13 25.16 13.94
Pack years 35.68 25.73 37.82 28.20
Motivation: How much do you want to quit? 9.29 1.64 8.48 1.89

(1 = very little; 10 = very much)

Abbreviations: FTND = Fagerström Test for Nicotine Dependence, NRT = nicotine replacement therapy.
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Limitations of this trial are the small sample size and
the small number of patients who achieved continuous
abstinence. Additionally, the predictors of abstinence re-
ported here are data driven and may not be generalizable
to the larger population of outpatients with schizophrenia
who try to quit smoking. It will be important to conduct a
confirmatory analysis in a separate sample. Several pre-
dictors strongly associated with abstinence in the general
population were not significant predictors in this sample
with schizophrenia. However, because patients with ma-
jor depressive disorder and also those with concurrent
substance abuse were excluded, we are not able to com-
ment on the association between these disorders and ab-
stinence. There was very little variability in Fagerström
Test for Nicotine Dependence (FTND)74 scores in the
sample; most subjects had a FTND ≥ 5, indicating heavy
dependence that is common in patients with schizophre-
nia. It is therefore possible that low level of dependence
in patients with schizophrenia, while uncommon, may be
a positive predictor of success in a smoking cessation
program. Similarly, baseline smoking rate and expired air
carbon monoxide were on average quite high and may not
have had the variability necessary to assess an association
with abstinence in the model. These factors may be sig-
nificant for other groups of patients with schizophrenia.
Finally, it should be emphasized that the high relapse rates
in this population following termination of therapy has
limited this study to examining predictors of early,
4-week abstinence, not long-term smoking cessation.

CONCLUSION

The main finding of our analysis is that attentional im-
pairment in patients with schizophrenia is associated with
failure in nicotine dependence treatment. This finding
points to the need to identify treatments for cognitive im-
pairment in patients with schizophrenia as a part of smok-
ing cessation programs. Nicotine, nicotinic receptor ago-
nists, and bupropion SR improve attention in those with
schizophrenia and in other populations.75 Certain cholin-
ergic medications, such as donepezil and galantamine,
have been shown to improve cognitive deficiencies in pa-
tients with Alzheimer’s disease. Some trials of donepezil
and galantamine in patients with schizophrenia have re-
ported moderate improvements in memory.76–79 Other tri-
als have not found that donepezil or galantamine im-
proves cognition in patients with schizophrenia compared
to placebo27,80–83; it should be noted, however, that most of
these trials included patients with nicotine dependence. It
is possible that failure to respond to cholinesterase inhibi-
tors is due to nicotinic receptor desensitization from pro-
longed heavy tobacco use or due to maximization of cog-
nitive improvement from the nicotine itself and that a
cholinergic medication would not provide an additional
benefit over nicotine alone. However, 1 trial of galanta-

mine was conducted in nonsmokers and found galan-
tamine inferior to placebo.83 Neither donepezil nor galan-
tamine has been tested for treatment of cognitive dys-
function during nicotine withdrawal. Other cholinergic
medications for potential treatment of cognitive dysfunc-
tion and nicotine dependence in patients with schizophre-
nia, such as anabasine, varenicline, or long-term NRT,
have not yet been adequately explored.

Long-term treatment with nicotinic receptor agonists
may improve success rates in nicotine dependence treat-
ment programs for patients with schizophrenia. Further
studies of cholinergic medications and long-term NRT are
warranted, as are further studies of the role of learning,
memory, and attention in smoking cessation and relapse
prevention in schizophrenia.

Drug names: bupropion (Aplenzin, Wellbutrin, and others), clozapine
(FazaClo, Clozaril, and others), donepezil (Aricept and others), galan-
tamine (Razadyne), varenicline (Chantix).
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