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This study examined effects of cigarette smoking on
mortality risk in 1213 persons aged 19–69 years with
schizophrenia-related psychotic disorders admitted to
State of Maryland Hospitals between 1994 and 2000.
Inpatient medical records from 7 hospitals were reviewed
to obtain demographic information, diagnosis, medication
use, as well as smoking and other substance use. Social Se-
curity Death Index data were used to identify deaths in the
study group between 1994 and 2004. Death records were
reviewed to obtain manner of death and underlying disor-
ders. Of the 1213, 55% were smokers and 71% abused sub-
stances. There was an age 3 smoking interaction (x2 5
14.6, df5 1, P5 .0001) for mortality, with estimated haz-
ard ratios (HRs) for smokers vs nonsmokers of 2.1 among
35- to 54-year olds and HR of 0.7 among those aged 55–69
years. Five- and 10-year mortality rates for smokers aged
35–54 years were 7.0% and 14.2%, compared with 3.3%
and 10.0% for nonsmokers, respectively (x2 5 5.53,
df 5 1, P 5 .019). Cardiac causes were identified in 43%
of deaths in smokers but only 19% of deaths in nonsmokers
(P < .006). For those aged 35–54 years, the odds of cardiac
related death was increased by 12 fold in smokers relative
to nonsmokers (HR5 12.4, x25 12.0, df5 1, P5 .0005).
Among people aged 35–54 years, those smoking greater
than one pack daily have a significantly increased total
mortality risk (HR5 2.7) vs nonsmokers. Cigarette smok-
ing, particularly in people aged 35–54 years, contributes to
an increased risk of death. Greater smoking severity

significantly increases this risk. Smoking cessation in peo-
ple with schizophrenia deserves significant attention.

Key words: schizophrenia/mortality/cigarette smoking

Introduction

People with schizophrenia have a substantially increased
risk for medical comorbidities and excess mortality.1–3

The mortality risk in this population is over twice that
of the general population,4 resulting in about a 15-year
reduction in average life span in people with schizophre-
nia.5 Early studies reported that increased mortality was
due to a high rate of suicide.6–8 However, suicide is oc-
curring at lower rates than once reported (5%), and
even after accounting for the risk of suicide, life expec-
tancy remains lower than the general population.9

The majority of excess mortality among persons with
schizophrenia appears due to cardiovascular complica-
tions, notably coronary heart disease.10 Individuals diag-
nosed with schizophrenia have a significantly greater
10-year risk of developing cardiovascular disease as com-
pared with the general population for both males (9.4%
vs 7.0%) and females (6.3% vs 4.2%).11 A recent report
notes that standardized mortality ratio for cardiovascu-
lar death is about 3 times greater in people with schizo-
phrenia than the general population.12

Several modifiable risk factors contributing to excess
mortality in people with schizophrenia have been sug-
gested, including weight gain and metabolic complica-
tions as contributing factors to cardiovascular disease.3

Obesity contributes to a significantly elevated risk for
a number of diseases. In recent years, antipsychotic-
induced weight gain has been identified as significant risk
factor for adverse health consequences such as diabetes.13

However, the relationship of weight changes on antipsy-
chotic medications to increased mortality in schizophrenia
has not yet been proven; and recent data suggest that dif-
ferences in cardiovascular mortality risk among antipsy-
chotics may not simply reflect differences in metabolic
liabilities.12,14,15 Nevertheless, the high rates of metabolic
syndrome and related consequences among people with
schizophrenia suggest the importance of preventing and
treating obesity, diabetes, lipid disorders, and hypertension
in order to decrease morbidity and mortality.10,16,17
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Cigarette smoking is one of the most important pre-
ventable causes of morbidity and premature mortality
in the general population. Risk of heart disease is directly
related to lifetime exposure to cigarette smoking.18 The
impact of smoking on mortality in people with schizo-
phrenia remains unknown. Despite much higher cigarette
smoking rates (58%–90%) than the general population
in people with schizophrenia,2,19–22 cancer, particularly
lung cancer, has not emerged as a major factor contrib-
uting to high age-adjusted mortality rates in most studies
in people with schizophrenia.2,23,24 This study examined
the impact of cigarette smoking on mortality in people
with schizophrenia and assessed the impact of greater
smoking frequency (packs per day) on mortality risk.
This population not only has a greater prevalence of
smoking but may also have different reasons for use
and patterns of use that may put them at a higher risk
of smoking-related mortality than the general popula-
tion. This study includes a large cohort (N = 1213) for
which medical records including specific smoking data
were available. Better understanding the risk of mortality
in smokers with schizophrenia will enable the field to
better target interventions.

Methods

Study Population

A total of 1213 unique patient records were identified and
included from a State of Maryland database consisting of
patients treated at 7 public inpatient mental health facil-
ities. These patient records included patients initially
treated at ages 19–69 years between the dates of January
1, 1994, and December 31, 2000, and who had a Diagnos-
tic and Statistical Manual of Mental Disorders (Third
Edition) or Diagnostic and Statistical Manual of Mental
Disorders (Fourth Edition) (DSM-IV) diagnosis of
schizophrenia, schizoaffective disorder, or psychosis
not otherwise specified (NOS). The administrative data-
base used to identify subjects was initiated to examine
second-generation antipsychotic (SGA) use, and patients
treated solely on first-generation agents or no antipsy-
chotic were not included in this database. The year
1994 was selected as the start for follow-up of patients
beginning SGA. This was the first year risperidone
was marketed in the United States; prior to that year, clo-
zapine was the only marketed SGA and follow-up from
this earlier period would confound effects of antipsy-
chotics (clozapine vs other SGA) with trends that may
alter pre- and post- 1994 mortality. Additionally, only
those records that contained information on smoking sta-
tus were included in this analysis. There were 70 records
not included due to missing smoking data. Thirty-six
were excluded whose race was identified as ‘‘other’’
(not black or white) as this number was too small to allow
reliable estimates of race effects on mortality in regres-
sion models. Thus, 1213 (92%) records were included

from an original sample of 1319 inpatients aged 19–69
years with a schizophrenia-related disorder who were
started on an SGA, and a chart was located. A larger
sample of 2172 was originally identified; however, charts
were not able to be retrieved for 853 patients due to miss-
ing or destruction of clinical records. This study was ap-
proved by the University of Maryland and State of
Maryland Department of Health and Mental Hygiene in-
stitutional review boards and we received a waiver of the
requirement to obtain written informed consent for use of
administrative health records.

Identifying Deceased Persons

Deceased patients were identified through matching pa-
tient records with the Social Security Death Index (SSDI)
either by their social security numbers or by their names
with confirmed date of birth. The SSDI is a national com-
puterized database that records death dates and locations
that have been reported to the organization. Records
were extracted from SSDI through December 31, 2004;
patients were thus potentially followed for mortality
for between 4 and 10 years after start of SGA treatment.
In addition, the death certificates were collected from the
Maryland Division of Vital Records to determine the im-
mediate cause of death. Death certificates were available
for all decedents in this study.

Clinical Data Collection

Between 2003 and 2007 (4 y), clinical data collection for
all the subjects who were treated at some point in State of
Maryland inpatient facilities took place. Medical records
were reviewed to verify DSM-IV diagnoses, demographic
information, comorbid diseases, smoking status, and se-
verity of illness (Global Assessment of Functioning
scores). Research staff collecting data included 2 research
staff (doctoral or predoctoral interns) who were trained
and educated to clinical charts and location of objective
information. Standardized data collection forms were
created and utilized for each subject. A detailed algo-
rithm was created on where to locate clinical information.
For smoking and substance use data, this included
a DSM diagnosis and intake and substance abuse history
forms. Occasional or infrequent use was not character-
ized as dependence or abuse of nicotine or substances.
Only information from the first hospital admission dur-
ing the period of study was collected if there were more
than one. Medical record forms were standardized across
all State of Maryland facilities.

The SGA prescribed at the time of their first hospital-
ization during the study period is recorded; however, an-
tipsychotic treatment during follow-up was unknown
and may have changed through the course of their treat-
ment. Smokers were defined as subjects who were cur-
rently smokers or who had ever been dependent on
cigarettes. Smokers were further categorized as subjects
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who smoked at the time of index admission either more
than 1 pack daily, less than 1 pack daily, or unknown
amount. While we attempted to collect pack per year his-
tories, medical record reporting of previous years of ex-
posure was sporadic. The majority of smokers were
currently smoking; very few patients had a record of suc-
cessfully quitting past cigarette smoking. No smoking
restrictions were in place at these hospitals during the
time of study. Substance use was collected and was de-
fined as subjects who ever used any of the substances
identified by name or corresponding street name: alcohol,
cocaine, marijuana, heroin, lysergic acid diethylamide,
phencyclidine, 3,4-methylenedioxy-N-methylamphet-
amine, inhalants, amphetamines, and or other hallucino-
gens (ie, mushrooms). Data collection also included
height and weight to enable BMI calculations on patients
as well as systolic and diastolic blood pressure and car-
diac comorbidity data. This data are collected at the time
of the index admission and do not represent measures at
a subsequent point including prior to death.

Statistical Methods

Availability of smoking status at the time of patient’s index
SGA prescription in the medical charts examined varied
from year to year and between decedents and patients sur-
viving to the end of follow-up because some charts were
not located. To account for this potential source of
bias, the proportion of records for which baseline smoking
status was available within each calendar year of first pre-
scription was used as a sampling weight to adjust for sec-
ular variations in ascertainment of smoking. The weight
for each patient was calculated from the inverse of the
probability of having smoking information in the sample
by calendar year of entry and survival status. Weighted
Rao-Scott v2 tests25 or Student t tests were employed to
evaluate the differences between smokers (current or life-
time dependence) and nonsmokers in demographic and
clinical characteristics, using SAS PROC SURVEYFREQ
and PROC SURVEY MEANS.

The Kaplan-Meier method was used to assess the
distribution of time to all-cause mortality according to
patients’ smoking status; log-rank tests were used for un-
adjusted comparisons of mortality. These survival anal-
yses were stratified by age in order to take account of the
differences in the mortality among different age groups
(19–34, 35–54, 55–69 y). Cox regression models were fit-
ted, using sampling weights calculated as described
above, to determine the association of mortality with
patients’ smoking status after adjusting for the patient’s
characteristics (age group, gender, race, clozapine vs
other antipsychotic). Interaction between age and smok-
ing status was examined in the Cox models in order to
evaluate whether survival trends differed by age. Varia-
tion in mortality by smoking severity (<1 packs per day,
�1 packs per day, or unknown amount) was also exam-
ined in a Cox model. All tests were 2 sided with a = .05.

Results

Demographic Information

A total of 1213 patients, 651 with schizophrenia (53.7%),
408 with schizoaffective disorder (33.6%), and 154 with
psychotic disorder NOS (12.7%) were included in the
study. Fifty-five percent were cigarette smokers (664/
1213) and of those 45% of the smoking group (298/
664) smoked greater than 1 pack per day. The only
demographic differences noted between smokers and
nonsmokers were a higher percentage of males in the
smoking group (Rao-Scott v2 = 7.1, df = 1, P = .0077),
and a significantly greater percentage of smokers than
nonsmokers were prescribed clozapine vs other antipsy-
chotics (Rao-Scott v2 = 16.8, df = 1, P < .0001). There
were no differences in age, race, and global functioning
between smokers and nonsmokers. Patients who were
smokers were more likely to use substances compared
with those who were nonsmokers (Rao-Scott v2 =
25.18, df = 1, P < .0001). No differences in body mass
index, blood pressure, or the presence of preexisting
cardiac disease were evident between smokers and
nonsmokers (see table 1).

Mortality Risk

Crude mortality rates were 65 of 664 (9.8%) in smokers
and 43 of 549 (7.8%) in nonsmokers. Among patients 19–
34 years old (N = 395), 5- and 10-year mortality rates were
3.1% and 4.6% in smokers, respectively, compared with
2.0% and 6.1% in nonsmokers, respectively (v2 = 0.229,
df = 1, P = .632); among patients 35–54 years old (N =
662), 5- and 10-year mortality rates were 7.0% and
14.2%, respectively, in smokers, compared with 3.3%
and 10.0% in nonsmokers, respectively (v2 = 5.53, df =
1, P = .019 for difference in mortality); and among
patients 55–69 years old (N = 156), 5- and 10-year
mortality rates were 15.0% and 21.8% in smokers, respec-
tively, compared with 15.9% and 44.7% in nonsmokers,
respectively (v2 = 1.402, df = 1, P = .237). The difference in
mortality across smoking by age groups was statistically
significant (v2 = 87.12, df = 5, P < .0001) (see figure 1).

Among all deaths, cardiac related causes of death
accounted for 43.1% (28/65) and 18.6% (8/43) of deaths
among smokers and nonsmokers, respectively. Cardiac
related mortality was higher for smokers than non-
smokers in the 35- to 54-year-old age group (v2 =
51.78, df = 5, P < .0001). Other causes of death were
cerebrovascular disease (N = 2, 3.1%, vsN = 8, 7.0%), can-
cer (N = 7, 10.8%, vs N = 4, 9.3%), human immunodefi-
ciency virus (HIV)/AIDS (N = 2, 3.1%, vs N = 1, 2.3%),
non-HIV infection (N = 9, 13.8%, vs N = 8, 18.6%), di-
abetes (N = 1, 1.5%, vs N = 1, 2.3%), respiratory disease
(N = 2, 3.1%, vs N = 4, 9.3%), suicide (N = 1, 1.5% vs N =
2, 4.7%), and others (N = 13, 20.0% vs N = 12, 27.9%) in
the smoking and nonsmoking groups, respectively.
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Risk Factors for Mortality (Hazard Ratio of Cox
Regression)

The association between smoking status and mortality
was examined after adjusting for age, gender, race, and
antipsychotic treatment using the Cox proportional haz-
ards model (table 2). Males had a 1.4 times higher risk of
mortality than females (hazard ratio [HR] = 1.4, v2 = 6.3,
df = 1, P = .01); African Americans had about 40% lower
mortality risk than whites (HR = 0.57, v2 = 14.2, df = 1,
P = .0002). There was a significant age 3 smoking inter-
action (v2 = 14.6, df = 1, P < .0001), with estimated HRs
of 2.1 for smokers vs nonsmokers among 35- to 54-year
olds (P< .007) and 0.7 among those 55–69 years old (P =
.047). Smoking status in the Cox Model for cardiac re-
lated mortality (age 35–54 y) increased the HR to 12.4
(95% confidence interval [CI] = 3.0–51.4; v2 = 12.0,
df = 1, P = .0005). The HR for 55–69 years vs 35–55 years
for cardiac mortality was 1.38 (95% CI = 0.71–2.68, v2 =
0.908, df = 1, P = .341). Cardiac death was too infrequent
in 19- to 34-year olds to estimate risk compared with old-
er ages. Other causes of death were too infrequent to
model predictors of cause-specific mortality.

Cox model results for association between smoking se-
verity (packs per day) and all-cause mortality by age are
presented in table 3. Smoking severity was not associated

with excessive risk of mortality among patients 19–34
years old. Among patients 35–54 years of age, heavy
smokers (�1 pack daily, N = 177) had approximately
170% increased risk of mortality than nonsmokers
(N = 275) (HR = 2.7, v2 = 18.6, df = 1, P< .0001), although
no increased risk was seen in light smokers (<1 pack per
day). Among patients 55–69 years old, compared with
nonsmokers, the mortality risk was lower in heavy smok-
ers (N = 34, HR = 0.47, v2 = 5.2, df = 1, P = .022), and there
was a trend for reduced mortality in light smokers (N = 26,
HR = 0.5, v2 = 3.7, df = 1, P = .056).

Discussion

People with schizophrenia are known to be at higher
risk of premature death; however, the contributions of
modifiable risk factors to mortality risk in this popula-
tion remain largely unknown. In our study, we report
the lifetime prevalence of smoking to be 55% in people
with schizophrenia. Our findings show that the risk of in-
creased mortality from smoking is significant (HR = 2.1)
and is first evident in the middle ages (35–54 y). We did
not find an increased risk of mortality in people aged
19–34 years, likely because total mortality in this group
was very low and cumulative and detrimental effects of

Table 1. Characteristics of Subjects by Baseline Smoking Status

Characteristics
Smoker (N =
664), N (%)

Nonsmoker (N =
549), N (%)

Statistics

Rao-Scott v2 df P

Age (y), mean (SE) 40.8 (0.4) 40.1 (0.5) t = �1.3a 1114 .193

Age category
<35 y 197 (30.3) 198 (36.5) 8.1 2 .018
35–54 y 387 (58.2) 275 (50.0)
55–69 y 80 (11.5) 76 (13.5)

Sex (male) 434/663 (65.5) 319 (58.0) 7.10 1 .008

Race (white) 348/585 (60.5) 281/495 (57.4) 1.04 1 .309

Greater than 1 pack per day 298 (44.9)

Global Assessment of Functioning score,
mean (SE)

37.4 (0.5) 38.3 (0.5) t = 1.22a 1021 .223

BMI (kg/m2, mean, SE) 27.0 (0.3) 26.7 (0.3) t = �0.6a 724 .558

Systolic blood pressure (mm Hg) 118.4 (0.7) 119.3 (0.9) t = 1.02a 734 .310

Diastolic blood pressure (mm Hg) 75.7 (0.5) 75.4 (0.7) t = �0.22a 557 .825

Cardiac disease 139/615 (22.5) 105/515 (20.7) 0.530 1 .467

Antipsychotic treatment (clozapine) 241 (38.7) 140 (27.2) 16.8 1 <.0001

Substance abuser 439/568 (76.9) 233/374 (61.5) 25.2 1 <.0001

Use of substances
Alcohol 365/568 (63.8) 184/374 (48.7) 20.7 1 <.0001
Cannabis 209/568 (36.8) 117/374 (30.6) 3.7 1 .053
Cocaine 175/568 (30.5) 83/374 (21.8) 8.4 1 .004
Heroin 77/568 (13.1) 32/374 (8.4) 4.9 1 .027
Other 158/568 (27.9) 68/374 (18.5) 10.5 1 .001

aStudent t test.
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smoking have not had sufficient time to accrue in youn-
ger people. Our risk estimates are similar to recent
general population estimates as White26 reported that
in the general population risk of cardiovascular death
in smokers was about twice that of nonsmokers. Of fur-
ther interest is the 12-fold risk of cardiac related mortality
in the middle ages compared with nonsmokers. Overall,
these data underscore the importance of planning for
the assessment and treatment of cigarette smoking in peo-
ple with this illness as they are at a significantly increased
risk of mortality, particularly, cardiac mortality com-
pared with people with schizophrenia who do not smoke
cigarettes.

Our most puzzling finding was that in the older ages
(55–69 y) mortality risk was lower for smokers unlike
the pattern in the general population. A few reasons
may explain this finding. First, our sample included a lim-
ited number of people in this age bracket (N = 156), pos-
sibly due in part to the low average life span (61 y) in
patients with schizophrenia. Second, older patients
have many comorbid health problems that may confound
any impact of smoking on total mortality.27 Lastly, in
keeping with the sharply decreased average in people
with schizophrenia compared with the general popula-
tion, patients who smoke may have died prior to the
age of 55 years from cardiovascular related mortality
so that older surviving smokers in our sample may
have been selected from those least likely to develop
smoking-related complications.

Our results also suggest that the greater the number of
cigarettes smoked daily, the greater the risk for mortality
in persons with schizophrenia. We found that those aged
35–54 years who smoke greater than a pack per day had
a 170% increased absolute mortality risk (HR = 2.7) as
compared with nonsmokers. These findings are similar
to general population data that suggest that disease
risk is highest in those who smoke more than 20 cigarettes
per day. Additionally, it is known that few systems of the
body are unaffected by smoking.28 Smoking is undoubt-
edly a risk factor for cardiovascular disease and associ-
ated mortality (ischemic heart disease, cerebrovascular
disease, atherosclerosis, aneurysm); however it is also as-
sociated in the general population with an increased risk
for mortality from malignant neoplasm (lung, laryngeal,

Table 2. All-Cause Mortality: Hazard Ratios by Smoking Status
Adjusted for Age, Race, Sex, and Antipsychotic treatment

Variable
Hazard Ratio (95%
Confidence Interval)

Statistics

v2 (df = 1) P

Male 1.42 (1.08–1.88) 6.30 .012

Age: 19–34 y 0.47 (0.24–0.94) 4.58 .032

Age: �55 y 6.81 (4.34–10.66) 70.12 <.001

Black 0.57 (0.43–0.76) 14.19 .0002

Clozapine treatment 0.77 (0.58–1.01) 3.49 .062

Smoking (age: 19–34 y) 1.24 (0.57–2.70) 0.291 .590

Smoking (age: 35–54 y) 2.06 (1.37–3.10) 11.87 .0006

Smoking (age: 55–69 y) 0.654 (0.42–0.99) 3.95 .047

Note: Tests for differences by age in excess risk due to smoking:
age of 19–34 y vs age of 35–54 y (v2 = 1.278, df = 1, P = .258); age
of 35–54 y vs age of 55–69 y (v2 = 14.57, df = 1, P = .0001).

Table 3. All-Cause Mortality: Age-Specific HRs Relative to
Nonsmokers by Smoking Severity, Adjusted for Race, Sex, and
Antipsychotic Treatment

Age, y
Smoking
Severity HR 95% CI v2 P Value

<35 <1 ppd 1.82 0.71–4.69 1.54 .215
�1 ppd 0.45a 0.11–1.87 1.20 .272
Unknown 1.83 0.65–5.11 1.32 .250

35–54 <1 ppd 1.05 0.55–1.99 0.02 .891
�1 ppd 2.66 1.71–4.16 18.62 <.001
Unknown 2.08 1.23–3.53 7.49 .006

55–69 <1 ppd 0.51b 0.26–1.02 3.67 .056
�1 ppd 0.47c 0.25–0.90 5.24 .022
Unknown 1.28 0.71–2.31 0.66 .418

Note: ppd, pack per day.
aHazard ratio (HR) different from age 35–54 y (P = .020).
bHR different from age <35 y (P = .033).
cHR different from age 35–54 y (P < .001).

Fig. 1. Time to Death in Smokers Vs Nonsmokers by Age Group.
Kaplan-Meier Estimates of Cumulative Probability of All-Cause
Death by Years of Follow-up, Age, and Smoking Status. Tests of
mortality difference from the Cox proportional hazards model—
smoking (age< 35 y): hazard ratio (95% confidence interval [CI])5
1.24 (0.57–2.70),P5 .590; smoking (age 35–54 y): hazard ratio (95%
CI)5 2.06 (1.37–3.10),P5 .0006; smoking (age‡55 y): hazard ratio
(95% CI)5 0.65 (0.42–0.99),P5 .047; difference in hazard ratio age
<35 y vs age 35–54 y:P5.258; difference in hazard ratio age 35–54 y
vs age‡55 y: P 5 .0001.
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pharyngeal, digestive tract, colorectal, and oral)29,30 and
respiratory diseases (pneumonia, chronic obstructive pul-
monary disease).18 Thus, all-cause mortality was exam-
ined in our current study to include morbidities related
to all body systems. Of particular note, cardiovascular
disease was the most frequently occurring cause of death,
and cardiac related mortality risk was greatly elevated
compared with nonsmokers in this our sample. Cancer
mortality in this sample (7 cases of cancer death among
664 smokers vs 4 cases among 594 nonsmokers) was too
infrequent to ascertain whether smoking increased cancer
death risk in this population.

The strengths of this study include the large sample
size and specific clinical chart information regarding
smoking and substance use. Other studies have relied
upon Medical claim data,31 small samples,32 and unclear
or combined diagnoses.31,33 The additional chart data we
have gathered in this study are significantly richer than
administrative data that have many limitations.34 First,
diagnoses in administrative data are often inaccurate.
Second, listed causes of death such as ‘‘cardiac arrest,’’
eg, may not always reflect the root cause of a problem
because many conditions in addition to cardiovascular
disease can lead to cardiac arrest. We were careful to in-
clude all underlying medical disorders and contributing
factors listed on the death records to help determine if
deaths listed as cardiac were due to primary or secondary
cardiac cause. Third, administrative data may not accu-
rately reflect true medical conditions. Previous studies
have found that over 25% of medical record diagnoses
do not match administrative data.35 This type of clinical
data has many strengths over using administrative or
Medicaid data by not being tied to claims. Another
strength of this study is the follow-up period of 4–10
years.

Limitations of this study include the retrospective na-
ture of the data gathering and the lack of pack years on all
patients who are smokers. Also, the number of deaths for
causes other than cardiac disease was too small to analyze
for differences in cause-specific mortality. Additionally,
patients were identified by having an inpatient hospital-
ization in state facilities, thus representing a group who
likely received medical assistance, had more severe men-
tal illness at the start of mortality follow-up, and who
may have been more or less likely to receive adequate
medical treatment. The initial sample was identified as
being treated with SGAs between 1994 and 2000; how-
ever, antipsychotic treatment changed during their course
of treatment and use of other concomitant medications or
first-generation antipsychotics, as well as information on
subsequent antipsychotic changes, were not recorded. All
analyses were controlled for clozapine vs other antipsy-
chotic treatment to account for antipsychotic treatment
with a high weight gain liability; clozapine treatment was
not associated with an increased risk of mortality. Other
antipsychotics and concomitant medications may con-

tribute to a differential mortality risk due to different
side effect profiles, however, this analysis was unable
to control for other treatments. Given the inclusion cri-
teria, these subjects identified through inpatient hospital-
ization records may not be representative of patients
treated entirely in the outpatient sector.

There has been increasing attention focused on the need
to improve care for individuals with co-occurring mental
illness and cigarette smoking or substance use disorders.36

This underserved population requires the development of
evidence-based approaches to improve their lives. This
study demonstrates that smoking should be a top priority
in the treatment of people with schizophrenia as lives are
considerably shortened with tobacco use.
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