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Individuals with schizophrenia smoke at rates three
times higher than the general population in the United
States, with smoking prevalence rates of at least 60% (1, 2).
International studies have also typically found increased
rates of smoking among persons with schizophrenia (3). A
pattern of heavy smoking (more than 20 cigarettes per
day) and severe nicotine dependence (4, 5) is characteris-
tic. Smokers with schizophrenia have increased nicotine
and cotinine levels that are attributed to increased nico-
tine intake per cigarette (6–8).

Higher blood nicotine levels are associated with greater
severity of tobacco dependence and more difficulty quit-
ting. High nicotine levels may be needed for activation of
low-affinity alpha-7 nicotinic receptors, which are re-
duced in both number and function in schizophrenia (9,
10). Evidence for this self-medication hypothesis comes
from abnormal electrophysiological measures and sac-
cadic eye movements that are reversed or improved when
nicotine is administered by smoking cigarettes or with
high-dose nicotine gum or nasal spray (11–13). Despite
nicotine being beneficial, tobacco is not
a pharmaceutical and is associated with
more than 4,000 toxins and more than
60 carcinogens. Nicotine can be deliv-
ered more safely in commercially avail-
able nicotine products, including gum,
nasal spray, inhalers, and patches.

Schizophrenia is associated with a
20% reduced life expectancy and in-
creased rates of smoking-related res-
piratory and cardiovascular diseases
compared to members of the general
population (14, 15). A 10-year study of
elevated risk of coronary heart disease in schizophrenia
showed that the risk remained extremely high even after
control was added for factors such as weight and body
mass index and was attributable mainly to smoking (16).
Besides health, tobacco use results in other consequences,
with smokers suffering financially and socially. Smokers
with schizophrenia spend almost one-third of their
monthly disability income on cigarettes (17). Smoking in-
fluences community integration because smokers have
less income to spend on clothing and housing. As the
smoking rate decreases among the general population,
there is also the stigma in being a smoker in addition to the

stigma of having mental illness. This can reduce success in
obtaining employment, housing, or interpersonal rela-
tionships. Studies have found that heavy smoking among
individuals with schizophrenia is associated with higher
levels of positive symptoms and higher antipsychotic
medication doses (18, 19).

Despite the magnitude of tobacco use problems, quit
rates for seriously mentally ill smokers are significantly
lower than in the general population (5, 20). Individuals
with schizophrenia are able to quit smoking, although the
success is about half that of other groups (21–23). Contrib-
uting factors likely include lower motivation to quit to-
bacco use, fewer lifetime quit attempts, and increased
severity of nicotine dependence. Another important con-
sideration is that access to treatment for this group is re-
duced. Few mental health professionals identify and treat
tobacco use in their patients (24, 25). Tobacco dependence
interventions provided in primary care and public health
settings are often brief and may lack the intensity or spe-
cialization needed for this population to stop smoking.
These services often rely on a highly motivated and orga-
nized client who is ready to quit.

In 2001, the University of Medicine and Dentistry of
New Jersey—Robert Wood Johnson Medical School and
Tobacco Dependence Program both collaborated to de-
velop specialized services for smokers with schizophrenia
and other mental illnesses. These differed from traditional

services in several ways: services were
open ended and not limited to a set
number of contacts, all patients were
encouraged to use a combination
approach of pharmacotherapy and
counseling, and there was no require-
ment to set a quit date to be in treat-
ment. An addictions psychiatrist and
mental health social worker that was
also a certified tobacco treatment spe-
cialist provided most services. Both
individual and group counseling ser-

vices were available. More than 300 smokers with schizo-
phrenia and other serious mental illnesses have received
these specialty services and achieve long-term abstinence
rates as high as those without a history of mental health
problems (26). We describe here the treatment of one such
patient.

Case Description

“Mr. P” was a 41-year-old married man with schizo-
phrenia who was diagnosed at age 19 when he was hos-
pitalized for psychosis. Mr. P had had severe psychosis in
the past, including symptoms of auditory hallucinations,
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ideas of reference (with beliefs that both the television
and radio sent him messages), paranoia (being harassed
and ridiculed by others), and delusional beliefs that he
could read minds and was a prophet. His positive symp-
toms were well controlled with clozapine, 550 mg/day,
although he struggled with persistent cognitive prob-
lems, including trouble with memory, attention, and or-
ganization. He had a blunted affect and slowed but co-
herent thoughts. He also took clomipramine, 50 mg/day,
which helped his obsessive-compulsive symptoms, in-
cluding frequent checking behaviors, excessive worry-
ing, and obsessive thoughts of self-doubt and guilt. A
Brief Psychiatric Rating Scale inventory of his symptoms
in 2001 revealed a score of 33, with moderate scores on
suspiciousness, hallucinations, unusual thought content,
and blunted affect. His wife also had schizophrenia, al-
though her symptoms were milder and remitted almost
entirely with treatment. Both Mr. P and his wife were un-
employed and received disability for their mental ill-
nesses. His wife accompanied him to treatment visits,
and they wanted to quit smoking together.

Mr. P started smoking cigarettes at age 14. He had
made at least 20 previous serious attempts to quit, al-
though none had lasted more than 3 days. When he first
came in for treatment, he was smoking 30 cigarettes per
day with an exhaled carbon monoxide level of 21 ppm.
He reported smoking his first cigarette of the day within
5 minutes of awakening and also awoke at night to
smoke. His serum blood nicotine and cotinine levels
were 28 and 337 ng/ml, respectively. He was highly mo-
tivated to quit smoking, although he endorsed only
moderate confidence that he could succeed. In 2001, he
participated in a nicotine patch trial and was randomly
assigned to the high-dose condition (42 mg/day of nico-
tine for the first 3 weeks then tapering down to 14 mg/
day over the next 5 weeks). He set a date to quit and was
continuously abstinent from smoking for 7 weeks before
relapsing to 20 cigarettes (carbon monoxide level=25
ppm) as his nicotine-replacement dose was reduced.

Mr. P remained in treatment at the Tobacco Depen-
dence Program, where he was seen approximately once
per month for tobacco treatment by an addictions psy-
chiatrist. He continued to see his usual psychiatrist and
attended a psychosocial day program 4 days per week.
He remained motivated to quit smoking and made a se-
ries of quit attempts. He was encouraged to use a variety
of nicotine products to aid him in quitting. Because he
was a heavy smoker, it was recommended that he use
nicotine medications in combination to achieve a higher
dose (the patch plus gum and the patch plus inhaler).
During this time, Mr. P was not able to quit for longer
than 3 or 4 days, and in counseling sessions, he reported
that he experienced a great deal of nicotine craving and
was easily triggered to smoking again when he saw oth-
ers smoking.

The next year, Mr. P started treatment with nicotine
nasal spray. It was hoped that this medication would pro-
vide him with a high daily dose of nicotine while also
providing faster craving relief. Mr. P immediately pre-
ferred the nicotine nasal spray to other forms of nicotine
that he had tried in the past. He used the nicotine nasal
spray at 40 doses per day (one dose equals one spray in
each nostril), which is the recommended dose limit. Mr.
P used even more than this and at times would self-ad-
minister 2–4 sprays per nostril at each dose, thus con-

suming the 10-ml bottle in 1.5 days (almost 60 doses per
day). Because of the unknown potential risk to his nasal
mucosa from this high dose, he was advised to begin the
inhaler and nicotine patch to supplement the nicotine
nasal spray. He reported no nicotine toxicity or symp-
toms of nausea, vomiting, or dizziness with this high
dose. He made several attempts to quit, lasting 2–6
weeks, with significant reductions in his carbon monox-
ide over the next year. In all, he made eight attempts to
quit over an 18-month period of treatment.

As of 2006, he has achieved sustained tobacco absti-
nence for over 3 years. For most of this time, he contin-
ued to use nicotine nasal spray at 40 doses per day (con-
suming five 10-ml bottles every 2 weeks), along with 8–
12 nicotine inhaler cartridges per day. He visited the to-
bacco program every 3–6 months for medication refills
and brief follow-up visits. His expired carbon monoxide
readings at these visits were consistently less than 3
ppm, providing biochemical verification of his self-re-
ported smoking abstinence. He was encouraged to have
a routine evaluation by an ear-nose-and-throat physician
for evaluation of his nasal mucosa because of his long-
term use of nicotine nasal spray, and this evaluation was
normal. His wife quit smoking successfully with him in
July 2003, and she used nicotine nasal spray (at about 20
doses per day) for 1 year before discontinuing.

Since 2003, Mr. P has achieved significant improve-
ments in his mental status and functioning. In 2005, his
clozapine dose was reduced to 300 mg/day. He has re-
duced symptoms and improved cognitive functioning.
He left the day program he formerly attended to enroll
in a college-level program to become a psychosocial re-
habilitation counselor. He maintained a B grade point
average in this program. He has also become active as a
group leader in the local mental health self-help center.
He is very satisfied with his life success.

Mr. P self-tapered off nicotine nasal spray and nicotine
inhaler successfully over a period of 1 month in 2006
when his Medicare part D would not pay for any more
prescriptions. He reports no nicotine craving or feeling
that he would relapse to smoking. He and his wife feel
confident that they will not smoke again in the future.

Discussion

Smokers with schizophrenia appear to be able to stop
smoking, but cessation studies have reported overall quit
rates that are only half that seen with the general popula-
tion of smokers. A criticism of tobacco cessation studies
has been that the criteria for defining abstinence are of-
ten rigidly defined and do not allow for multiple quit at-
tempts or brief lapses back to smoking. An important
question regarding this case is “Was Mr. P successful
merely because he made so many attempts to quit?” To-
bacco dependence can be viewed as a chronic condition,
requiring a long-term treatment approach. Even in the
general population, few smokers are successful with their
first attempt at quitting, and most require numerous at-
tempts before they are successful.

Mr. P made eight attempts to quit while in specialized
treatment, in addition to the 20 he reported in his lifetime.
These repeated attempts resulted in a reduction in his
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overall exposure to tobacco toxins, as well as leading to his
successful attempt to quit.

It has been proposed that reduced smoking may be a vi-
able treatment option for some smokers, especially those
who are unable or unwilling to quit completely (27). One
concern is that reduced smoking still exposes the smoker
to carbon monoxide and other harmful tobacco toxins in
smoke and that no safe level for exposure has been estab-
lished. Although reduction in smoking was not an explicit
treatment goal for Mr. P, it is common in clinical practice
to tolerate reductions as evidence of behavior change and
movement toward abstinence, and this may help to retain
smokers in treatment who do not initially achieve absti-
nence. A 2-year follow-up study found that smokers with
schizophrenia who reduced smoking were more likely to
subsequently quit smoking (28), making it also a reason-
able intermediary goal for lower-motivated smokers. The
use of tobacco treatment medications in persons who
continue to smoke appears to be well tolerated and may
also have a role for smokers who are not yet ready to quit
and does not undermine future quit attempts. Mr. P used
nicotine medications for 18 months before successfully
quitting without any difficulty or adverse effect.

Both pharmacotherapy and counseling interventions are
considered first-line treatments in the U.S. Public Health
Service’s Treating Tobacco Use and Dependence: Clinical
Practice Guideline and should be offered to all smokers
wanting to quit (29). Pharmacotherapy may be particularly
important in smokers with high nicotine dependence,
which is very common in smokers with schizophrenia.
There are several treatments approved by the Food and
Drug Administration for tobacco-dependence treatment.
Five are different types of nicotine-replacement therapies—
nicotine polacrilex (gum), the nicotine transdermal patch,
nicotine inhaler, nicotine nasal spray, and the nicotine loz-
enge—that have similar efficacies and low overall risk for
abuse liability. Both the nicotine patch and bupropion have
been found to be well tolerated and to improve outcomes in
schizophrenia (21, 23, 30) in small studies.

Nicotine treatment may have particular advantages for
smokers with schizophrenia because it improves abnor-
mal electrophysiological measures, saccadic eye move-
ments, and measures of working memory (11, 12, 31–33).
The restorative effect of nicotine is short lived and may be
gone within 10 minutes after smoking (11, 34), which is
likely due to inactivation or desensitization of the alpha-7
nicotinic receptor. Promising alpha-7 receptor agonists,
which are less sensitive to the effects of desensitization,
are in development (35); however, it is not known if and
how these compounds will affect smoking in schizophre-
nia. These compounds are also not currently available for
clinical use. Thus, there continues to be an immediate
need for the development of more effective pharmaco-
therapies for this high-risk group, and high-dose nicotine
treatment is one such approach given the obvious hazards
of tobacco smoke.

The nicotine nasal spray has features, such as a rapid
onset of action, intermittent dosing, more immediate

craving relief, and physiological effects, that more closely
resemble smoking. Venous nicotine levels with the nico-
tine nasal spray peak after 4–15 minutes of use (36), and
doses can be repeated in quick succession—up to five in a
1-hour period—and the self-administration can have the
advantage of giving patients a greater sense of control over
their withdrawal symptoms and craving. This is in con-
trast to the nicotine skin patch, which has slow absorp-
tion, rising gradually to a relatively flat nicotine level in 6
hours, and provides no immediate control over nicotine
craving. In the general population, use of the nicotine na-
sal spray lags behind other forms of nicotine replacement.
Irritation to the nasal mucosa is common, with many
smokers discontinuing the product early because of this
unpleasant side effect (36, 37).

It is believed that one of the unique effects of nicotine
nasal spray is as a primary reinforcer. Satisfaction with
nicotine, which is one of its positive reinforcing effects,
may be linked to a rapid rate of absorption and thus en-
hanced with nicotine nasal spray compared with the slow
onset of the nicotine patch. In a comparative trial of nico-
tine medications, the subjects who preferred nicotine na-
sal spray tended to be heavier smokers (29). Smokers with
schizophrenia may gain particular benefit from the rapid
nicotine delivery provided by the nicotine nasal spray, and
we previously reported on a case series with subjects who
did well with nicotine nasal spray (38). Increased use of
the nicotine nasal spray was correlated with better out-
comes, and low discontinuation rates were observed in
these smokers with schizophrenia. Nicotine nasal spray
has also been studied for its short-term effects on symp-
toms and cognitive function in schizophrenia (33). Use of
nicotine nasal spray use was associated with increased
scores on tests of verbal memory; the highest doses were
associated with stronger effects on performance. Mr. P
seemed to benefit from high-dose nicotine treatment that
included nicotine nasal spray.

Mr. P may also have been aided in his attempt to quit
smoking by his pharmacological regimen for psychosis be-
cause outcomes are improved with atypical antipsychotics
(39). Clozapine treatment, in particular, is associated with
reduced smoking versus conventional antipsychotics (40,
41). Clozapine is the only atypical antipsychotic that con-
sistently improves P50 gating, likely through its activity as a
serotonin 5-HT3 receptor antagonist, which would in-
crease the release of acetylcholine (42, 43). Clozapine in-
creases acetylcholine release, particularly in the hippo-
campus, activating nicotinic receptors, which could
thereby reduce the desire to smoke, although Mr. P. had
been taking clozapine for more than 10 years without ap-
parent change in his smoking behavior.

An important clinical consideration is the effect that to-
bacco smoking has on medications metabolized by the
P450 1A2 isoenzyme. This effect is not caused by nicotine,
but rather it is secondary to the tars in tobacco smoke that
induce this enzyme, thus increasing the metabolism of
several commonly used antipsychotic medications, in-
cluding olanzapine and clozapine (44). There are case re-



Am J Psychiatry 164:2, February 2007 225

CLINICAL CASE CONFERENCE

ajp.psychiatryonline.org

ports of clozapine toxicity and seizures during early to-
bacco abstinence; patients should be monitored closely
for possible drug toxicity, and dose reductions should be
considered (45). Mr. P’s clozapine dose was reduced ap-
propriately after smoking cessation occurred.

Although pharmacotherapy works even in the absence
of psychosocial treatments, outcomes are enhanced when
these modalities are combined. Unfortunately, only a mi-
nority (about 5%) of smokers who make an attempt to quit
receive counseling. Effective psychosocial treatments for
tobacco dependence include cognitive behavior therapy,
relapse prevention, social skills training—all psychothera-
pies that are practiced routinely by behavioral health prac-
titioners. Intensive counseling interventions are more ef-
fective than briefer ones; however, “intensive” is a relative
term because many studies compare treatment intensities
by the number of minutes of treatment provided in the
primary care setting. The effectiveness of psychosocial
treatments for tobacco dependence depends on factors
such as the duration of the intervention and the number
of contacts with the patient. Behavioral health practition-
ers take a long-term approach in treating other co-occur-
ring mental health and addiction disorders, a model that
may also be useful for treating tobacco.

Although Mr. P received intensive treatment, when one
considers that the patient received a total of 26 visits (16
before eventual quitting and 10 follow-up visits over the
next 3 years), this is not excessive compared to other men-
tal health care or substance abuse treatments. Studies are
underway to examine the effectiveness of intensive coun-
seling for smoking cessation in schizophrenia by using a
modified approach of motivational interviewing, relapse
prevention, and social skills training that compares 24 to
nine sessions of individual counseling in a mental health
center (an unpublished presentation by D.M. Ziedonis
and colleagues, Washington, D.C., July 2006). Tobacco
treatment counseling is effective when delivered in either
individual or group sessions. Because most individuals
with schizophrenia receive treatment in mental health
settings, integrating tobacco dependence treatment into
the standard of care makes the most sense, despite current
barriers that exist. Changes require a long-term treatment
perspective and staff training and policy changes, and the
addressing of restrictive reimbursement and formulary is-
sues is required.

Despite concerns that smokers with schizophrenia will
suffer a worsening of their illness, preliminary studies in-
dicate no worsening of psychotic symptoms during early
abstinence or cessation (23, 30, 46). Nicotine’s effect on
neuropsychological function in schizophrenia is still not
well understood. Studies have shown worsening in selec-
tive aspects of cognitive functioning (i.e., visuospatial
working memory) in smokers with schizophrenia during
early abstinence (31), which is improved by a return to
smoking (32), but other investigators have failed to find an
effect of nicotine on various cognitive measures (47). A
pattern of worsening cognition during nicotine absti-

nence is not different from that seen in dependent smok-
ers generally, who experience transient worsening of at-
tention and concentration. Long-term effects have not
been studied and may be countered by other benefits of
quitting smoking. Mr. P had no clinical evidence of worse
cognitive function, and his case history indicates im-
proved academic performance. Poor performance on pre-
frontal cortex-dependent tests of executive functioning
have also been found to be associated with smoking cessa-
tion failure in schizophrenia (48).

Clinical practice guidelines published a decade ago ac-
knowledged the need for psychiatrists to address tobacco
dependence in all patients they treat (49). One reason for
the lack of progress in this area may be the lack of tobacco
training opportunities for psychiatrists. Mental health
professionals are in need of a large educational effort on
treating tobacco dependence. Implementing existing rec-
ommendations for treatment (i.e., U.S. Public Health Ser-
vice guidelines) is a reasonable first strategy as research
continues to develop more specialized treatments for this
group of smokers. Treatment for smokers with schizo-
phrenia will likely be optimal when delivered by providers
with mental health and tobacco experience and will sup-
port an expanding role for behavioral health care profes-
sionals treating tobacco. As behavioral health treatment
moves from symptom-reduction approaches toward well-
ness and recovery models that address helping the whole
person, there is a greater emphasis on improving physical
health and healthy lifestyles. Tobacco dependence is an
important addiction that should be addressed as part of
recovery-based mental health treatment.

In summary, this case demonstrates that intensive and
sustained pharmacotherapy and psychosocial treatment
can help smokers with schizophrenia to quit using to-
bacco and to go on to lead healthier lives without a wors-
ening of mental health. Recovery from tobacco depen-
dence is an important part of recovery from mental illness.
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