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Objective: Schizophrenic patients have
high rates of cigarette smoking. The authors
compared the outcomes of two group psy-
chotherapy programs for smoking cessa-
tion in patients with schizophrenia or
schizoaffective disorder who were also
treated with the nicotine transdermal patch
and with either atypical or typical anti-
psychotic medications.

Method: Forty-five subjects were ran-
domly assigned to 1) the group therapy
program of the American Lung Association
(N=17) or 2) a specialized group therapy
program for smokers with schizophrenia
(N=28) that emphasized motivational
enhancement, relapse prevention, social
skills training, and psychoeducation. All
subjects participated in 10 weeks of treat-
ment with the nicotine transdermal patch
(21 mg/day) and 10 weekly group therapy
sessions and continued to receive their
prestudy atypical (N=18) or typical (N=27)
antipsychotic medications. Outcome vari-
ables included treatment retention, rate of

smoking abstinence, and expired-breath
carbon monoxide level.

Results: Smoking abstinence rates did
not differ in the two group therapy pro-
grams. However, atypical antipsychotic
agents, in combination with the nicotine
transdermal patch, significantly en-
hanced the rate of smoking cessation
(55.6% in the atypical agent group versus
22.2% in the typical group), which was re-
flected by a significant effect of atypical
versus typical agents on carbon monoxide
levels. Risperidone and olanzapine were
associated with the highest quit rates.

Conclusions: The results suggest that
1) smoking cessation rates with the nico-
tine transdermal patch are modest in
schizophrenia, 2) specialized group ther-
apy for schizophrenic patients is not signifi-
cantly different from American Lung Asso-
ciation group therapy in its effect on
smoking cessation, and 3) atypical agents
may be superior to typical agents in combi-
nation with the nicotine transdermal patch
for smoking cessation in schizophrenia.

(Am | Psychiatry 2000; 157:1835-1842)

Schizophrenic patients have higher rates of nicotine
dependence through cigarette smoking (58%-88%), com-
pared with the general population (about 25%) (1), and are
often heavily dependent smokers who have great difficulty
with smoking cessation (2-4). Low intrinsic motivation to
quit smoking, which may be related to negative and affec-
tive symptoms characteristic of schizophrenic illness, has
been proposed as a factor for the continued high rates of
cigarette smoking in schizophrenic patients and their dif-
ficulties with smoking cessation (2, 5, 6). Schizophrenic
subjects tend to be in the early stages of motivation to quit
smoking, as assessed by a model of change of smoking be-
havior (5, 7). As subjects with schizophrenia are at high
risk for developing medical morbidity and mortality re-
lated to chronic smoking (8, 9), helping schizophrenic
smokers to quit smoking is an important undertaking. Few
studies of smoking cessation in schizophrenic patients
have been reported (2, 10), with modest endpoint smoking
abstinence rates in patients compared to nonpsychiatric
smokers.

A number of potential interventions could improve out-
comes for smoking cessation/reduction in schizophrenic
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patients. Several preliminary studies have suggested that
the atypical antipsychotic agent clozapine may reduce
smoking consumption in schizophrenic smokers (11-13),
particularly those who are heavily dependent smokers
(12). In fact, one study suggested that the typical antipsy-
chotic agent haloperidol could increase cigarette smoking
(14). A case report has suggested that the FDA-approved
antidepressant agent, bupropion, sustained release, may
enhance smoking cessation efforts in schizophrenic pa-
tients (15), and preliminary placebo-controlled studies
have supported the efficacy of sustained-release bupro-
pion versus placebo in reducing cigarette smoking in this
patient group (16, 17).

Few smoking cessation programs have been targeted to-
ward psychiatric patients, particularly those with schizo-
phrenic disorders. Addington et al. (10) have reported use
of a modified version of the 7-week behavioral program
offered by the American Lung Association Freedom From
Smoking Program. This group therapy program empha-
sized psychoeducation, positive reinforcement, anxiety
reduction, and adjunctive use of the nicotine transdermal
patch (18); the endpoint smoking abstinence rate in Add-
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SMOKING CESSATION IN SCHIZOPHRENIA

TABLE 1. Demographic Characteristics of Schizophrenic Subjects Who Participated in a Therapy Group Based on the Amer-
ican Lung Association Smoking Cessation Program or Specialized Group Therapy for Schizophrenic Smokers

Specialized Group Therapy
for Schizophrenic

American Lung
Association group

Characteristic (N=17) Smokers (N=28)
N % N %
Sex
Male 12 70.6 18 64.3
Female 5 29.4 10 35.7
Race
White 10 58.8 18 64.3
Black 5 29.4 8 28.6
Hispanic 2 11.8 2 7.1
Diagnosis
Schizophrenia 9 52.9 10 35.7
Schizoaffective disorder? 8 471 18 64.3
Antipsychotic drug prescribed
Typical 6 35.3 21 75.0
Atypical® 1 64.7 7 25.0
Mean SD Mean SD
Age (years) 36.6 9.5 41.6 7.9
Cigarettes/day 29.7 12.7 29.5 13.9
Baseline clinical measures
Carbon monoxide in expired breath (ppm) 25.8 8.9 23.6 11.8
Fagerstrom Test for Nicotine Dependence score 7.1 1.6 6.3 1.6
Positive and Negative Syndrome Scale
Positive syndrome score 12.7 53 15.0 5.8
Negative syndrome score€ 18.2 7.8 121 5.0
Total score 59.1 19.1 55.3 20.1
Beck Depression Inventory score 121 9.4 12.6 8.6
Abnormal Involuntary Movement Scale score 0.3 0.7 1.3 23
Webster Extrapyramidal Symptoms Scale score 0.5 0.9 0.7 1.0
Dose of antipsychotic medication (mg/day chlorpromazine equivalents) 612.0 441.7 612.6 260.5

aThe specialized group therapy for schizophrenic smokers program contained significantly more subjects with schizoaffective disorder (x2=

5.66, df=1, p<0.02).

b The American Lung Association group contained significantly more subjects prescribed atypical antipsychotics (x2=13.00, df=1, p<0.01).
¢ Patients in the specialized group therapy for schizophrenic smokers program had a significantly lower negative syndrome score (unpaired t=

2.20, df=43, p<0.05).

ington et al.’s study was 42% (10). Behavioral interventions
such as contingency management may also improve
smoking cessation outcomes in opiate-dependent smok-
ers (19, 20) and in smokers with schizophrenia (21). Pre-
liminary work from our group (2) has suggested that
combining optimal schizophrenia interventions (e.g.,
psychoeducation, social skills training) with smoking ces-
sation interventions (e.g., motivational enhancement
therapy, relapse prevention therapy) may improve treat-
ment outcomes and tolerability of treatment.

In the study reported here, our primary goal was to
compare the American Lung Association’s behavioral pro-
gram to a manualized smoking cessation treatment pro-
gram designed for patients with schizophrenia during a
12-week trial in nicotine-dependent schizophrenic smok-
ers who were motivated to quit smoking. A secondary goal
was to examine the effects of antipsychotic treatment sta-
tus (atypical versus typical agents) in combination with
the nicotine patch on smoking cessation outcomes.

Method

A total of 58 subjects who met DSM-IV criteria for schizophre-
nia or schizoaffective disorder and nicotine dependence were
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screened for this study. Forty-five eligible subjects gave their writ-
ten consent to participate and were randomly assigned to study
groups. The protocol was approved by the human investigation
committee of Yale University School of Medicine.

All subjects were evaluated at baseline with the Structured
Clinical Interview for DSM-1V, the Positive and Negative Syn-
drome Scale (22), the Beck Depression Inventory (23), the Shiff-
man-Jarvik Nicotine Withdrawal Scale (24), the Webster Extrapy-
ramidal Symptoms Scale (25), the Abnormal Involuntary
Movement Scale (26), and the Fagerstrom Test for Nicotine De-
pendence (27). Expired-breath carbon monoxide was measured
in ppm from a single breath by using a carbon monoxide monitor
(Vitalograph, Inc., Lenexa, Kan.). To be included in the study, sub-
jects required a score of 5 or higher on the Fagerstrom Test for
Nicotine Dependence.

Eligible subjects (N=45) were assigned to groups by using a
block randomization procedure such that when four to six sub-
jects were screened and considered eligible for study participa-
tion, they were assigned together to either the American Lung As-
sociation program or the specialized schizophrenia group
therapy treatments. Weekly group therapy sessions were con-
ducted for a total of 10 weeks. The American Lung Association
group participated in a standard 7-week manualized behavioral
group therapy program (28-30) and were seen for supportive
group counseling during the remaining three weekly group ses-
sions. Each session lasted 60 minutes. The specialized schizo-
phrenia smoking cessation program, described previously (2), in-
cluded 3 weeks of motivational enhancement therapy (31) (weeks
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TABLE 2. Demographic Characteristics of Schizophrenic Subjects in Smoking Cessation Programs Who Were Taking Atypi-

cal or Typical Antipsychotic Medication

Atypical Typical
Antipsychotics Antipsychotics
Characteristic (N=18) (N=27)
N % N %
Sex
Male 11 61.1 19 70.4
Female 7 38.9 8 29.6
Race
White 11 61.1 17 63.0
Black 5 27.8 8 29.6
Hispanic 2 11.1 2 7.4
Diagnosis
Schizophrenia 10 55.6 9 33.3
Schizoaffective disorder? 8 44.4 18 66.7
Mean SD Mean SD
Age (years) 42.0 9.4 38.8 7.5
Cigarettes/day 27.8 12.5 31.4 14.1
Baseline clinical measures
Carbon monoxide in expired breath (ppm) 23.7 7.7 25.2 13.2
Fagerstrom Test for Nicotine Dependence score 6.2 1.6 7.1 1.6
Positive and Negative Syndrome Scale
Positive syndrome score 12.4 5.9 15.8 5.0
Negative syndrome score 12.8 6.4 16.3 7.0
Total score 51.3 17.5 62.3 20.4
Beck Depression Inventory score 121 8.7 12.8 9.1
Abnormal Involuntary Movement Scale score 1.2 25 13 23
Webster Extrapyramidal Symptoms Scale score 0.6 1.0 0.5 0.8
Dose of antipsychotic medication (mg/day chlorpromazine equivalents) 599.5 369.5 625.3 315.1
Duration of antipsychotic treatment (months) 1.2 9.6 14.9 9.8

a Significantly more subjects with schizoaffective disorder received typical antipsychotics (x2=6.68, df=1, p<0.01).

1 through 3) and seven weeks of psychoeducation (18), social
skills training, and relapse prevention strategies (2) (weeks 4
through 10). The smoking “quit date” occurred during week 3 of
both group therapy programs. At this time, all subjects began
wearing the 24-hour nicotine transdermal patch (21 mg/day) for
a total of 6 weeks. Subsequently, nicotine patch dose was tapered
(14 mg in weeks 9 and 10; 7 mg in weeks 11 and 12), and then the
nicotine patch was discontinued. Smoking abstinence was deter-
mined by self-reported cigarette use and verified with a carbon
monoxide level <10 ppm. Antipsychotic medications were main-
tained at the prestudy dose for the duration of the study; subjects
who required a dose change for symptom stabilization or antipsy-
chotic side effects were excluded from the analysis. Subjects were
followed up at 6 months after study completion to determine
point-prevalence smoking abstinence rates.

Kaplan-Meier survival analysis was used to determine differ-
ences in retention rates between the two psychotherapy treat-
ment groups (controlling for medication treatment) and between
the two medication groups (controlling for group therapy assign-
ment) (32). Chi-square tests were used to analyze smoking cessa-
tion outcome data. Subjects who were lost to 6-month follow-up
were counted as smokers. Hierarchical linear modeling (33, 34)
was used to determine whether the linear rate of change across
the course of the study in continuous outcome measures (e.g.,
carbon monoxide levels) varied as a function of treatment group
(arandomization factor) and antipsychotic medication (a subject
factor). Statistical analysis was done by using Microsoft Excel
2000 for descriptive statistics and chi-square analysis, SPSS ver-
sion 8.0 for survival analysis, and MIXREG software for hierarchi-
cal linear modeling analyses. Post hoc differences were consid-
ered significant when p<0.05.
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Results

The demographic characteristics of subjects assigned to
the American Lung Association group and the specialized
group therapy program for schizophrenic smokers are pre-
sented in Table 1. Approximately 66.7% of subjects were
male, 62.2% were Caucasian, 28.9% were African Ameri-
can, and 8.9% were Hispanic. A total of 42.2% of subjects
met criteria for a DSM-IV diagnosis of schizophrenia. The
specialized group therapy program for schizophrenic
smokers included significantly more subjects with schizo-
affective disorder than the American Lung Association
group. A greater proportion of subjects were prescribed
atypical antipsychotic medications in the American Lung
Association group than in the specialized group therapy
program. Subjects smoked an average of about 30 ciga-
rettes per day, had a mean baseline expired-breath carbon
monoxide level of approximately 25 ppm, and a mean
Fagerstrom Test for Nicotine Dependence score of approx-
imately 6.5, indicating moderate levels of nicotine depen-
dence. Scores on the Positive and Negative Syndrome Scale
indicated a modest level of psychotic illness; the level of
negative symptoms was significantly lower in the special-
ized group therapy patients. Beck Depression Inventory
scores suggested a mild degree of affective symptoms, con-
sistent with the observation that 57.8% of subjects had a di-
agnosis of schizoaffective disorder. Dyskinetic and extrapy-
ramidal side effect scores were minimal; 40.0% of subjects
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FIGURE 1. Treatment Retention in a 12-Week Smoking Ces-
sation Trial for Schizophrenic Patients, by Group Therapy
Program and by Antipsychotic Medication Class?
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2 During the first 10 weeks of the trial, patients participated in either
a therapy group based on the American Lung Association’s smoking
cessation program or a specialized therapy group for schizophrenic
smokers. The smoking “quit date” occurred during week 3 of both
group therapy programs. All patients received the nicotine trans-
dermal patch during weeks 3—12. Throughout the 12-week trial, pa-
tients received the atypical or typical antipsychotic medication they
had been taking before the trial.

(18 of 45) were treated with an atypical antipsychotic
agent. The mean antipsychotic exposure (in chlorprom-
azine equivalents [35]) was approximately 600 mg/day.
With the exception of a significant difference in the propor-
tions of subjects with schizoaffective disorder, there were
no differences on baseline characteristics between sub-
jects who received typical antipsychotic agents and those
who received atypical antipsychotics (Table 2).

Findings for treatment retention, as assessed by Kaplan-
Meier survival analysis, are presented in Figure 1. Survival
analysis indicated that the difference in reduction in sub-
ject retention in the two therapy groups during the last 6
weeks of the trial was nonsignificant (log rank test=0.87,
df=1, p=0.35) (Figure 1, upper panel). There were, however,
significant differences in treatment retention between sub-
jects treated with typical versus atypical antipsychotics (log
rank test=5.03, df=1, p<0.05), with significant attrition by
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FIGURE 2. Smoking Abstinence Rates at the Endpoint of a
12-Week Smoking Cessation Trial and at 6-Month Follow-
Up for Schizophrenic Patients, by Group Therapy Program
and by Antipsychotic Medication Class
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aSignificant difference between patients in the two group therapy
programs (chi-square analysis, p<0.03).

b Significant difference between patients treated with atypical anti-
psychotics and those treated with typical antipsychotics (chi-square
analysis, p< 0.02).

trial endpoint among subjects who received typical antip-
sychotics (Figure 1, lower panel). Total weeks in treatment
during the trial were significantly reduced in the typical
versus atypical antipsychotic treatment groups (typical:
mean=7.3 weeks, SD=4.2; atypical: mean=10.3 weeks, SD=
3.0) (unpaired t test, t=3.04, df=43, p<0.05).

Rates of smoking abstinence at the trial endpoint and at
6-month follow-up are presented in Figure 2. Smoking ab-
stinence rates at endpoint did not differ significantly be-
tween the American Lung Association group (six of 17 sub-
jects, 35.3%) and the specialized group therapy patients
(10 of 28 subjects, 35.7%) (x?>=0.16, df=1, p=0.69). However,
when subjects were stratified by antipsychotic class (typi-
cal versus atypical antipsychotic), there was a significant
effect on smoking abstinence rates of atypical (10 of 18
subjects; 55.6%) versus typical (six of 27 subjects; 22.2%)
antipsychotic use, in combination with the nicotine trans-
dermal patch (x?=22.75, df=1, p<0.01), with atypical antip-
sychotic treatment more than doubling the abstinence
rate. Rates of continuous smoking abstinence in the last 4
weeks of treatment were 44.4% (eight of 18 subjects) of
those taking atypical agents versus 18.5% (five of 27 sub-
jects) of those taking typical agents (x?>=15.53, df=1,
p<0.01) and 32.1% (nine of 28 subjects) of the specialized
group therapy patients versus 23.5% (four of 17 subjects)
of those in the American Lung Association group (x*=3.67,
df=1, p=0.06). The findings suggest that the differences be-
tween atypical and typical antipsychotic groups were also
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significant on this abstinence measure. Six-month smok-
ing abstinence rates were considerably lower than those at
trial endpoint (Figure 2). This result was due in part to a
considerable loss of study subjects by the time of the
follow-up assessments. Smoking abstinence rates at 6-
month follow-up were 17.6% (three of 17) of those in the
American Lung Association group versus 10.7% (three of
28) of the specialized group therapy patients (x?=4.84, df=
1, p<0.03) and 16.7% (three of 18) of those taking atypical
antipsychotics versus 7.4% (two of 27) of those taking typ-
ical antipsychotics (x2=7.00, df=1, p<0.02). The differences
favored the American Lung Association group and the
group treated with atypical antipsychotics. Differences in
smoking abstinence rates between the groups taking typi-
cal and atypical agents were not accounted for by the
higher proportion of subjects with schizoaffective disor-
der in the typical antipsychotic group (Table 2). The smok-
ing abstinence rate for subjects with schizoaffective disor-
der (five of seven subjects, 71.4%) was not significantly
different from the rate for patients with schizophrenia (six
of 11 subjects, 54.5%) in the atypical antipsychotic group
(x?=1.97, df=1. p=0.15) and were higher for subjects with
schizoaffective disorder (seven of 18 subjects, 38.9%) than
for subjects with schizophrenia (three of nine subjects,
33.3%) in the typical antipsychotic group (x?=7.13, df=1,
p<0.01). Furthermore, the differences in overall smoking
abstinence rates between subjects with schizoaffective
disorder (10 of 24 subjects, 41.7%) and subjects with
schizophrenia (eight of 21 subjects, 38.1%) were not signif-
icant (x?=1.43, df=1, p=0.24).

There were no significant differences in psychiatric
symptoms or medication side effects between the Ameri-
can Lung Association group and the specialized group
therapy patients or between subjects who received typical
versus atypical antipsychotic medications (data not
shown). Furthermore, levels of dyskinetic and extrapyra-
midal symptoms did not significantly differ between ab-
stainers and those who continued to smoke (data not
shown). The dose of adjunctive anticholinergic medica-
tion prescribed in the typical antipsychotic group (mean=
1.0 mg/day, SD=0.6, expressed in benztropine equivalents
[35]) was significantly higher than in the atypical antipsy-
chotic group (mean=0.3 mg/day, SD=0.5) (t=4.74, df=43,
p<0.01, unpaired t test). The psychological symptoms of
nicotine abstinence, as assessed by the psychological sub-
scale of the Shiffman-Jarvik Nicotine Withdrawal Scale, in-
creased significantly in quitting versus nonquitting smok-
ers (t=2.65, df=23, p<0.01, unpaired t test) at week 4 (1
week after the quit date), but hierarchical linear modeling
analysis did not reveal a significant interaction of smoking
status and time during the trial (z=-1.43, p=0.15).

Figure 3 presents data on the effects of group treatment
(American Lung Association group versus the specialized
group therapy patients) and antipsychotic treatment
(atypical versus typical agents) on levels of expired-breath
carbon monoxide. Hierarchical linear modeling analysis
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FIGURE 3. Subjects’ Expired Breath Carbon Monoxide Lev-
els in a 12-Week Smoking Cessation Trial for Schizophrenic
Patients, by Group Therapy Program and by Atypical or
Typical Antipsychotic Medication Class?
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During the first 10 weeks of the trial, patients participated in either
a therapy group based on the American Lung Association’s smoking
cessation program or a specialized therapy group for schizophrenic
smokers. The smoking “quit date” occurred during week 3 of both
group therapy programs. All patients received the nicotine trans-
dermal patch during weeks 3—12. Throughout the 12-week trial, pa-
tients received the atypical or typical antipsychotic medication they
had been taking before the trial.

of weekly carbon monoxide levels revealed a significant
interaction of medication and time (z=-2.19, p<0.03), and
there was a reduction in carbon monoxide levels after ap-
plication of the nicotine patch (weeks 3-12) in patients
treated with atypical versus typical antipsychotic agents
(Figure 3). No evidence of an interaction of group and time
was observed for carbon monoxide levels in the com-
parison of the American Lung Association group and the
specialized group therapy patients (z=-0.20, p=0.84).
Smoking cessation rates of subjects grouped by the spe-
cific antipsychotic agent they received during the trial are
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FIGURE 4. Smoking Abstinence Rates at the Endpoint of a
12-Week Smoking Cessation Trial for Schizophrenic
Patients, by Specific Atypical or Typical Antipsychotic
Medication
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shown in Figure 4. Among subjects who received atypical
agents, those with the highest smoking cessation rates
were those who received risperidone (three of five sub-
jects, 60.0%) and olanzapine (five of seven subjects,
71.4%), but the group sizes were small. The atypical agents
prescribed for study subjects and their mean daily doses
were clozapine, mean=285.0 mg/day, SD=129.0; risperi-
done, mean=4.0 mg/day, SD=1.8; olanzapine, mean=11.1
mg/day, SD=2.9; and quetiapine, mean=400.0 mg/day,
SD=81.6. The typical agents and their mean daily doses
were perphenazine, mean=34.7 mg/day, SD=12.1; flu-
phenazine, mean=17.1 mg/day, SD=10.9; haloperidol,
mean=10.4 mg/day, SD=2.4; chlorpromazine, mean=775.0
mg/day, SD=225.0; and thiothixene, mean=22.5 mg/day,
SD=0.0. Rates of smoking cessation in subjects treated
with typical antipsychotics were generally much lower
(about 20%-30%) than in subjects treated with atypical
agents (Figure 4).

Discussion

The major finding of this study was that schizophrenic
subjects who were treated with atypical versus typical an-
tipsychotic medications in combination with the nicotine
transdermal patch had enhanced smoking cessation
rates. In fact, endpoint smoking cessation rates in pa-
tients who received atypical agents approached those ob-
served in studies of the effects of the nicotine transdermal
patch in smokers who were not psychiatric patients (36).
Our results add to the growing impression that medica-
tions that target specific clinical symptoms (e.g., negative
symptoms, cognitive deficits, reduction of extrapyrami-
dal symptoms) and neurochemical aspects (e.g., cortical
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dopaminergic hypofunction) of schizophrenic illness
may produce improvements in a number of domains, in-
cluding psychopathology and drug dependence. Several
anecdotal reports have suggested that atypical antipsy-
chotics may reduce substance use in schizophrenic drug
abusers (37, 38), and at least three studies have found that
the atypical antipsychotic clozapine may reduce smoking
consumption in schizophrenic smokers who are switched
to this agent (11-13). Our data on subjects grouped by
antipsychotic class also suggest a differential effect of
various atypical agents for improving smoking abstinence
rates in combination with the nicotine transdermal
patch. Risperidone and olanzapine appear superior in
this regard, although our findings are limited by the small
size of the study groups. The substantial reduction in
smoking abstinence rates in both the atypical and typical
groups at 6-month follow-up suggests that these effects
are not durable after discontinuation of the nicotine
transdermal patch, even though the superiority of atypi-
cal versus typical agents persisted. Atypical antipsychotic
agents are known to improve extrapyramidal side effects
and akathisia, negative symptoms, and various domains
of neuropsychological function, as well as to improve de-
ficient sensory physiology in animals (39) and in human
subjects (40, 41). Future investigations should evaluate
the effectiveness of atypical versus typical agents as ad-
juncts for smoking cessation in prospective studies that
controlled for specific type of medication, dose, and du-
ration of antipsychotic treatment.

Furthermore, we found that a smoking cessation group
therapy program for schizophrenic smokers that empha-
sized motivational enhancement, relapse prevention
training, social skills training, and psychoeducation (2, 18)
did not result in significantly different smoking cessation
outcomes compared with a community-oriented smoking
cessation program, when both programs were used in
combination with the nicotine transdermal patch (16-18).
The small size of our study group may have contributed to
our inability to find significant differences in outcomes
between these psychotherapy interventions. However,
subjects in the specialized group therapy progam had sig-
nificantly better rates of continuous smoking abstinence
in the last 4 weeks of the trial than did those in the Ameri-
can Lung Association group (x?=3.67, df=1, p=0.06). This
difference is of clinical interest, since the cost of establish-
ing and enrolling patients in community American Lung
Association programs is high, and many schizophrenic
patients do not tolerate the large amount of information
and rigid format typically encountered in American Lung
Association programs and other community-based smok-
ing cessation programs (2). Both the treatment endpoint
smoking cessation rate (about 35%) and abstinence rates
at 6-month follow-up (about 20%-30%) in this study are
lower than endpoint rates reported for nonpsychiatric
smokers who attempt smoking cessation by using the nic-
otine transdermal patch (about 45%-70%) (36, 42). Thus,
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the development of more efficacious smoking cessation
strategies for smokers with schizophrenic illness is of great
importance. Several factors may predispose this popula-
tion to heavy smoking. For example, cigarette smoking
may reduce negative symptoms and cognitive deficits, at-
tenuate stress-responsive symptom exacerbation, and
ameliorate sensory processing abnormalities. Given these
factors, a better understanding of the comorbidity of
schizophrenic illness and nicotine dependence may lead
to improved treatments for both disorders (2, 43, 44).

The differential effects of atypical versus typical agents
in enhancing smoking cessation rates may also be ex-
plained through the reduction of antipsychotic-induced
akathisia associated with atypical agents (45). Patients
who take atypical agents generally have less akathisia, and
since administration of nicotine has been shown to reduce
neuroleptic-induced akathisia (46), atypical agents may
thus have produced a secondary decrease in cigarette
smoking by reduction of akathisia in schizophrenic smok-
ers. We did not directly assess akathisia in this study, but
we did find that a higher amount of adjunctive anticholin-
ergic medication (which reduces akathisia) was used for
subjects who received typical antipsychotics than for
those who received atypical antipsychotics. This finding is
consistent with the idea that extrapyramidal symptoms
and akathisia were more common in the group who re-
ceived typical antipsychotics. Future studies of cigarette
smoking, atypical agents, and akathisia may help clarify
these relationships.

At baseline in this study, subjects with schizoaffective
disorder were significantly more likely to receive atypical
antipsychotics than those with a diagnosis of schizophre-
nia. However, there were no differences in depressive
symptoms at baseline or during the trial between those
who received the two classes of antipsychotics (Table 2).
Furthermore, subjects with schizoaffective disorder did
not differ from those with schizophrenia on any smoking
abstinence measure, either in comparisons of the diag-
nostic groups or in comparisons of the subgroups who
received atypical or typical antispsychotics. Thus, it is
unlikely that baseline differences between the groups
receiving atypical and typical agents explain the group
differences in smoking cessation outcomes that we ob-
served. Furthermore, given that we did multiple compari-
sons involving several baseline group characteristics and
study outcomes, some differences would be expected to
occur by chance.

We found no changes in psychiatric symptoms as a
function of group therapy, antipsychotic medication, or
smoking status during the course of the nicotine transder-
mal patch trial. These findings are consistent with those of
other studies that have shown no effects of smoking absti-
nence on schizophrenic symptoms with nicotine trans-
dermal patch treatment (10, 47). Thus, although no differ-
ences in smoking abstinence outcomes were observed
between the group psychotherapies tested in this prelimi-
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nary trial with the nicotine transdermal patch, important
differences emerged as a function of antipsychotic medi-
cation status. Further studies with other promising medi-
cations (e.g., sustained-release bupropion, nicotine in-
haler) or psychosocial treatments (e.g., contingency
management) (28) for smoking cessation in schizophrenic
smokers are warranted. A better understanding of the fac-
tors that lead to successful smoking cessation outcomes in
smokers with schizophrenia and other psychiatric disor-
ders may lead to improved treatments for this subset of
smokers, whose smoking habits are among the most re-
fractory to conventional smoking cessation interventions.
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