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Brief Report

Prevalence of the Metabolic Syndrome 
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Objective: This study compared the prevalence of the meta-
bolic syndrome among outpatients with schizophrenia and
schizoaffective disorder receiving clozapine with a matched
comparison group from the National Health and Nutrition Ex-
amination Survey.

Method: Ninety-three outpatients and a matched group of
2,701 comparison subjects were compared according to Na-
tional Cholesterol Education Program criteria. Outpatient data
were obtained through physical assessments, laboratory test-
ing, and reviews of medical records.

Results: The prevalence of the metabolic syndrome was signif-
icantly higher among clozapine patients (53.8%) than among
the comparison group (20.7%). For clozapine patients, logistic
regression analysis revealed significant associations with age,
body mass index, and duration of clozapine treatment. Only
age and body mass index were associated with the prevalence
of metabolic syndrome in both groups.

Conclusions: Patients receiving clozapine are at significantly
increased risk for developing the metabolic syndrome. Psychia-
trists and other providers should consider performing regular
physical health monitoring to prevent long-term adverse health
consequences.

(Am J Psychiatry 2006; 163:1273–1276)

Metabolic syndrome is a collection of risk factors
that are associated with increased morbidity and mortality
due to cardiovascular disease (1). Schizophrenia has long
been associated with elements of the metabolic syndrome,
and numerous studies have found increased mortality be-
cause of cardiovascular disease (2–4). Several possibilities
have been suggested to explain these associations in
schizophrenia, including poor diet, lack of exercise, ciga-
rette smoking, and stress, as well as abnormalities of the
hypothalamic-pituitary-adrenal axis (5–7).

In recent years, treatment with antipsychotic medica-
tions has been recognized as an additional risk factor for
the development of metabolic abnormalities (8). Cloza-
pine was approved by the Food and Drug Administration
in 1989, yet it remains the only antipsychotic medication
with established efficacy in treatment-resistant schizo-
phrenia patients (9). Despite its efficacy, growing evidence
suggests that clozapine has a substantial effect on meta-
bolic parameters. In a meta-analysis of over 80 studies ex-
amining weight gain (10), clozapine treatment was associ-
ated with an average gain of 9.8 lb over 10 weeks—the
most of any antipsychotic drug. More case reports of cloz-
apine-associated glucose abnormalities have been sub-
mitted to the Food and Drug Administration (11) and pub-
lished (12) than for any other antipsychotic drug. Reports
have also associated clozapine treatment with the devel-
opment of hypertriglyceridemia (13), increased total cho-
lesterol levels (14), and hypertension (15).

The purpose of this study was to assess the prevalence
of the metabolic syndrome among a group of outpatients
receiving clozapine. The National Cholesterol Education
Program’s definition of the metabolic syndrome was cho-
sen for our study purposes because of its ease of use in
clinical practice (16). The National Cholesterol Education
Program’s fasting glucose cutoff level was updated to re-
flect the American Diabetes Association’s new cutoff point
of 100 mg/dl (17). With these criteria, the metabolic syn-
drome is defined as having three or more of the following:
a waist circumference >102 cm for men and >88 cm for
women; a fasting blood triglyceride level ≥150 mg/dl; a
high-density lipoprotein cholesterol level <40 mg/dl for
men and <50 mg/dl for women; blood pressure of ≥130
mm Hg systolic or ≥85 mm Hg diastolic; and a fasting
blood glucose level of ≥100 mg/dl.

Method

Outpatients receiving clozapine for at least 6 months at the
University of Rochester Medical Center Department of Psychiatry
were approached for study participation. After they received a
complete description of the study, written informed consent was
obtained. This study was approved by the University of Rochester
Medical Center Research Subject Review Board. Ninety-three out-
patients consented to participate in the study. Pharmacy and
medical records were reviewed to obtain demographic, clinical,
and drug treatment data. To examine whether use of adjunctive
agents poses additional risk for metabolic abnormalities, co-pre-
scription data were gathered from pharmacy records for analysis.

The subjects subsequently received blood pressure and waist
circumference measurements. Waist circumference was mea-



1274 Am J Psychiatry 163:7, July 2006

BRIEF REPORTS

ajp.psychiatryonline.org

sured midway between the lowest rib and the iliac crest with the
subjects standing using a tape with a spring-loaded mechanism
to standardize tape tension during measurement. Smoking status
was assessed at the time of measurement on the basis of a “yes/
no” question: “Have you smoked within the past year?” Family
history of diabetes was also assessed at the time of measurement
on the basis of subject reports of any first-degree relative with di-
abetes. A history of diabetes for each subject was determined by a
review of medical records. Subjects without a documented his-
tory of type 1 or type 2 diabetes received a fasting blood glucose
test. The subjects diagnosed with diabetes before study enroll-
ment were scored as satisfying the fasting blood glucose level cri-
terion of ≥100 mg/dl. All subjects received a fasting blood lipid
profile, including triglyceride, total cholesterol, and high-density
lipoprotein measures.

For comparison purposes, a matched comparison group was
drawn from the most recent version of the National Health and
Nutrition Examination Survey (NHANES). NHANES is a federally
sponsored database containing detailed health information
about 11,039 Americans. A matched group of 2,701 individuals
was selected for comparison purposes. The group was matched
for age (between 17 and 55 years old), body mass index (≥19 kg/
m2), and race/ethnicity (white, African American, Hispanic
American, or “other”). Rather than selecting the NHANES com-
parison subjects to match each clozapine subject based on the
covariates, the effects of the covariates were controlled by per-
forming analyses based on subgroups stratified covariates. This
approach enabled the use of all available comparison subjects
from the NHANES database to increase statistical power.

Logistic regression analyses were performed to determine if
study variables were associated with the presence or absence of
metabolic syndrome. In addition, appropriate interactions were
added to the logistic models to examine whether differential as-
sociations existed among the variables between the two subject
groups. We used t tests to determine whether continuous vari-
ables, such as years of clozapine treatment, were associated with

the metabolic syndrome. Chi-square analysis was employed for
testing the associations of categorical variables, such as the use of
bendzodiazepines, antidepressants, and mood stabilizers. All
tests performed were two-sided, with a significance level of
alpha=0.05 unless otherwise noted.

Results

The mean age of the clozapine subjects was 34.4 years
(SD=8.7), and 66.7% were men (Table 1). For race/ethnic-
ity, 74 (79.6%) were Caucasian, 15 (16.1%) were African
American, two (2.2%) were Hispanic, and two (2.2%) were
“other.” The mean body mass index was 31.9 kg/m2 (SD=
7.5). All subjects received a DSM-IV clinical diagnosis of
either schizophrenia (N=60, 64.5%) or schizoaffective dis-
order (N=33, 35.4%) from their treating psychiatrists. A
positive family history of diabetes was noted in 26 (28.0%)
subjects. The subjects had received an average dose of
clozapine of 432.5 mg/day (SD=164.9) for an average dura-
tion of 5.9 years (SD=3.6). The mean total duration of ex-
posure to antipsychotic drugs was 15.7 years (SD=8.0).

Within the NHANES comparison group, the mean age of
the subjects was 33.5 years (SD=11.9), and 47.9% were
men. For race/ethnicity, 1,580 (58.5%) were Caucasian,
813 (30.1%) were African American, 170 (6.3%) were His-
panic, and 138 (5.1%) were “other.” The mean body mass
index for the NHANES subjects was 27.8 kg/m2 (SD=6.5),
and 992 subjects (36.7%) had a positive family history of
diabetes (Table 1).

A total of 50 (53.8%) clozapine patients met criteria for
the metabolic syndrome, compared to 369 (20.7%) sub-

TABLE 1. Prevalence of the Metabolic Syndrome by Clinical and Demographic Characteristics Among Clozapine Patients
and Comparison Subjects From the National Health and Nutrition Examination Survey (NHANES)

Variable

Clozapine Patients (N=93) NHANES Comparison Subjects (N=2,701)

Between-Group 
ComparisonsTotal N

Subjects With 
the Metabolic 

Syndrome (N=50)

pa Total N

Subjects With 
the Metabolic 

Syndrome (N=369)

paN % N %
Age <0.001 Group p<0.001; interaction 

of sex and age: p<0.001<18 0 0 — 0.006 138 6 4.3
18–24 8 6 75.0 0.006 439 42 9.6
25–34 16 9 56.3 0.006 364 54 14.8
35–44 37 25 67.6 0.006 431 108 25.1
45–54 27 8 29.6 0.006 411 159 38.7
55+ 5 2 40.0 0.006 0 0 —
Gender 0.33 Group p<0.0001; 

interaction of sex and 
gender: p=0.42

Male 62 32 51.6 0.56 921 199 21.6
Female 31 18 58.1 0.56 862 170 19.7

Race/ethnicity <0.03 Group p<0.0001; interac-
tion of sex and race: 
p=0.36

Caucasian 74 39 52.7 0.69 1,056 238 22.5
Other 19 11 57.9 0.69 727 131 18.0

Family history of diabetes <0.001 Group p<0.0001; interac-
tion of sex and family 
history: p=0.77

Positive 26 17 65.4 0.21 630 183 29.0
Negative 65 33 50.8 0.21 1,153 186 16.1

Body mass index (kg/m2) <0.001 Group p<0.03; interaction 
of sex and body mass 
index: p=0.10

<25 15 3 20.0 0.002 744 15 2.0
25.0–29.9 25 10 40.0 0.002 591 108 18.3
≥30 53 37 69.8 0.002 448 246 54.9

Smoker 0.95 Group p<0.001; interaction 
of sex and smoking: 
p=0.61

Yes 48 28 58.3 0.59 393 105 26.7
No 38 20 52.6 0.59 282 76 27.0

a All analyses were performed based on the generalized linear model with a “logit” link from the SAS Genmod procedure (SAS Institute, Cary, N.C.).
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jects within the NHANES group (χ2=47.84, df=1, p<0.001).
Given the high proportion of subjects with a body mass in-
dex less than 25 kg/m2 in the NHANES group, a secondary
analysis was conducted of the NHANES group, excluding
the subgroup with a body mass index of <25 kg/m2. The
prevalence of metabolic syndrome among NHANES sub-
jects with a body mass index of ≥25 kg/m2 was 34.1%, a
rate that remained significantly lower than that of the
clozapine group (χ2=20.03, df=1, p<0.001).

As shown in Table 1, significant associations were found
between the presence of the metabolic syndrome and
both age (p<0.001) and body mass index (p<0.0001) in the
clozapine group. Also, a marginally significant association
was found with duration of clozapine treatment (χ2=3.50,
df=1, p=0.06). No association was found with the use of
adjunctive medications, smoking, or other clinical or de-
mographic variables. Within the NHANES group, age,
race/ethnicity, family history, and body mass index were
significantly associated with the presence of metabolic
syndrome (age: χ2=136.34, df=1, p<0.0001; race: χ2=5.34,
df=1, p=0.02; family history: χ2=40.43, df=1, p<0.0001;
body mass index: χ2=282.67, df=1, p<0.0001).

When we compared the prevalence rates of metabolic
syndrome with respect to clinical and demographic vari-
ables, age was noted to have a differential effect on the
prevalence rates between the two groups (χ2=136.34, df=1,
p<0.0001). However, this finding became nonsignificant
when the duration of clozapine exposure was controlled in
the analysis (χ2=3.13, df=1, p=0.08). NHANES subjects
missing pertinent data were excluded from the respective
analyses, resulting in data from a group of less than 2,701
appearing in Table 1.

Discussion

To our knowledge, this report presents the first con-
trolled study of the prevalence of metabolic syndrome
among patients receiving clozapine treatment. Compari-
son with a matched NHANES sample demonstrated that
patients receiving clozapine have significantly higher
rates of the metabolic syndrome than the general popula-
tion. However, comparisons with patients taking other an-
tipsychotic medications is not possible because individual
prevalence rates associated with specific antipsychotic
drugs have not been published to date. Despite the high
prevalence rate noted in this study, the study did not allow
determination of the degree to which clozapine was re-
sponsible. Study limitations include the lack of a nonmed-
icated schizophrenia control group, a lack of random as-
signment, and a lack of longitudinal follow-up. NHANES
data are also subject to sampling errors, as well as errors
associated with the use of self-report data, although
NHANES maintains high data integrity standards to mini-
mize such errors.

The high prevalence of the metabolic syndrome in this
study has serious long-term health implications. Based on

the analysis by Lakka et al. (1), patients with the metabolic
syndrome in this study would be expected to have a two- to
threefold increase in cardiovascular disease mortality and
a twofold increase in all-cause mortality. This increased
risk must be balanced with the potential benefits of cloza-
pine. In addition to its superior efficacy for patients whose
disease is refractory to conventional antipsychotic drugs,
clozapine is currently the only medication approved by the
Food and Drug Administration for the treatment of suicidal
behavior. A modeling study calculated that wider use of
clozapine could save an average of 53 lives per year world-
wide (18). Large-scale epidemiological studies are neces-
sary to determine the long-term impact of clozapine on
morbidity and mortality in schizophrenia.

Many adults with schizophrenia receive little or no
medical care. Such care is important, given the risk of met-
abolic abnormalities associated with schizophrenia itself
and with antipsychotic medications in general (2, 5, 8). In
response to these issues, current schizophrenia treatment
guidelines recommend regular monitoring of body mass
index, lipid levels, fasting blood glucose levels, and blood
pressure (8). Regular monitoring may be especially critical
for patients taking clozapine, given the high prevalence of
metabolic abnormalities reported in this study and others.
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Objective: The aim of this study was to test whether the initial
antipsychotic response to clozapine is related to subsequent
weight change.

Method: This study was an 8-year retrospective chart review of
96 hospitalized patients with schizophrenia. Data on monthly
weight change, initial clinical response, age, gender, clozapine

dose, and concomitant use of mood stabilizers and other antip-
sychotics were analyzed.

Results: Fifty-five (57.3%) of the patients received clozapine
over the entire 8-year period; these subjects experienced an av-
erage weight gain of 11.7 kg (SD=1.6). Seventeen of these pa-
tients (30.9%) who had a significant initial clinical response (CGI
improvement rating of 1 or 2 during the first 14 months) gained
significantly more weight (13.8 kg [SD=8.4]) than did the 38 pa-
tients without a significant initial response (4.5 kg [SD=12.0]).
Multiple linear regression analysis showed significant initial
clinical response and lower baseline body mass index were as-
sociated with significantly more weight gain.

Conclusions: The results show that initial antipsychotic re-
sponse to clozapine is associated with subsequent long-term
weight gain as measured over 8 years.

(Am J Psychiatry 2006; 163:1276–1279)

Clozapine is the most effective agent for treatment-
resistant patients with schizophrenia (1). However, treat-
ment with clozapine has been associated with a number of
metabolic disturbances. A 5-year naturalistic study with
82 patients confirmed that clozapine causes weight gain, a
weight gain that continued approximately 46 months after
initiation of treatment (2). A relationship between weight
gain and improvement in psychosis during treatment with
clozapine was first suggested by Leadbetter et al. (3), who
reported that improvements in Brief Psychiatric Rating
Scale (BPRS) total score was significantly greater for eight
patients with marked weight gain than for 13 other pa-

tients with less weight gain. Subsequently, Lamberti et al.
(4) reported a nearly significant correlation between de-
crease in BPRS total score and weight gain in 36 schizo-
phrenia patients treated with clozapine for 6 months. Sim-
ilar findings were reported by Czobor et al. (5) for 38
patients receiving clozapine for 14 weeks. Meltzer et al. (6)
also found that increase in weight predicted improvement
in psychosis after 6 weeks and after 6 months of clozapine
treatment in 74 patients. On the other hand, no associa-
tion between clinical response and weight gain with cloz-
apine were reported by Umbricht et al. for 64, 45, and 19
schizophrenia patients treated for 4, 8, and 12 weeks, re-


