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Objective: Despite concerns about the adverse effects of sec-
ond-generation antipsychotics on weight regulation and glucose
and lipid metabolism, little is known about the relationship be-
tween these agents and the metabolic syndrome. Because the
metabolic syndrome is more strongly associated with cardiovas-
cular morbidity and mortality than its individual components, at-
tention to the full syndrome is important. The authors’ goal was
to explore the relationship between second-generation antipsy-
chotics and the metabolic syndrome.

Method: They assessed the prevalence of metabolic syndrome
in a nearly consecutive group of 89 acutely admitted psychiatric
inpatients treated with at least one second-generation antipsy-
chotic for different psychiatric disorders. Patients’ waist circum-
ference and blood pressure were measured as well as their fast-
ing blood glucose and lipid levels.

Results: Twenty-six (29.2%) of the 89 patients fulfilled criteria for
the metabolic syndrome. Presence of the syndrome was associ-
ated with older age, higher body mass index, and higher values
for each individual criterion of the metabolic syndrome but not
with specific diagnoses or antipsychotic treatment regimens.
Presence of abdominal obesity was most sensitive (92.0%), while
fasting glucose >110 mg/dl was most specific (95.2%) in correctly
identifying the presence of metabolic syndrome. Combining ab-
dominal obesity and elevated fasting blood glucose had 100%
sensitivity.

Conclusions: The measurement of both abdominal obesity and
fasting blood glucose is a simple, cost-effective screening test to
detect patients at high risk for future cardiovascular morbidity.

(Am J Psychiatry 2005; 162:1217-1221)

Due to lower rates of extrapyramidal side effects (1)
and tardive dyskinesia (2), as well as superior (3) and po-
tentially broader (4) efficacy than conventional neurolep-
tics, second-generation antipsychotics are widely pre-
scribed for psychotic and nonpsychotic disorders.
However, reports of significant weight gain (5-9), dyslipi-
demia (10, 11), and hyperglycemia (10, 12) have caused
considerable concern. These adverse effects associated
with second-generation antipsychotics are also part of the
metabolic syndrome, which has been associated with
higher morbidity and mortality from cardiovascular disor-
ders than its individual components (13, 14). This is of
particular relevance to individuals with schizophrenia
spectrum disorders because these conditions by them-
selves have also been associated with higher rates of car-
diovascular disease (15). Surprisingly, however, except for
one small study in 35 patients with schizophrenia (20% of
whom were treated with conventional antipsychotics)
(16), reports of anthropometric and metabolic effects re-
lated to second-generation antipsychotics have focused
only on parts of this critical symptom constellation. De-
spite its relevance, little is known about the prevalence
and correlates of the metabolic syndrome in patients re-
ceiving second-generation antipsychotics, and patients
are not regularly screened for this condition.

Am | Psychiatry 162:6, June 2005

The aim of this study was to 1) assess the prevalence of
metabolic syndrome in patients treated with second-gen-
eration antipsychotics and 2) determine the most clini-
cally useful and cost-effective screening method for the
metabolic syndrome in these patients.

Method

As part of a Performance Improvement Project initiated by our
hospital’s Pharmacy and Therapeutics Committee, newly admit-
ted patients receiving second-generation antipsychotics were as-
sessed for the presence of obesity and metabolic abnormalities
between August and November 2002. After completion of the
project, data regarding presence of the metabolic syndrome as
well as patient and treatment characteristics were collected as
part of a chart review protocol approved by our institutional re-
view board.

In a nearly consecutive group of 100 psychiatric inpatients
treated with at least one second-generation antipsychotic (i.e.,
clozapine, olanzapine, quetiapine, risperidone, and ziprasidone),
blood pressure and waist circumference at the level of the umbili-
cus were measured, as well as fasting blood glucose and lipid lev-
els, which were routinely monitored on the morning after admis-
sion by the medical and nursing staff. Psychiatric diagnoses were
determined by the admitting psychiatrist and reconfirmed by the
attending inpatient psychiatrist using DSM-IV criteria. Except for
waist circumference, where only presence or absence of abdomi-
nal obesity was recorded, individual data for the remaining crite-
ria were documented.

The metabolic syndrome was defined according to Adult Treat-
ment Panel III criteria (17) by presence of three or more of the fol-
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TABLE 1. Characteristics of 89 Consecutively Admitted Psychiatric Inpatients With or Without the Metabolic Syndrome?

Patients With the Patients Without the
Metabolic Syndrome  Metabolic Syndrome

Characteristic (N=26 [29.2%]) (N=63 [70.8%)]) Analysis
N % N % x2 (df=1)  df p
Male sex (N=45) 14 311 31 68.9 0.16 1 0.69
Ethnicity 1.27 3 0.74
Caucasian (N=46) 13 28.3 33 71.7
African American (N=25) 9 36.0 16 64.0
Hispanic (N=11) 2 18.2 9 81.8'
Other (N=7) 2 28.6 5 71.4
Primary psychiatric diagnosis 0.74 2 0.69
Schizophrenia spectrum disorder (N=56)° 16 28.6 40 71.4
Mood disorder (N=27)¢ 9 33.3 18 67.7
Other (N=6)d 1 16.7 5 83.3
Abdominal obesity (N=51)¢ 23 45.1 28 54.9 16.61 <0.0001
Antipsychotic treatment
Antipsychotic combinations (N=25) 8 32.0 17 68.0 0.13 0.72
Atypical plus atypical (N=15) 4 26.7 11 73.3 0.06 0.81
Atypical plus typical (N=10) 4 40.0 6 60.0 0.60 0.44
Clozapine (N=10) 3 30.0 7 70.0 0.003 0.95
Olanzapine (N=33) 6 18.2 27 81.8 3.2 0.07
Quetiapine (N=24) 9 37.5 15 62.5 1.06 0.30
Risperidone (N=27) 10 37.0 17 63.0 1.12 0.29
Ziprasidone (N=10) 2 20.0 8 80.0 0.49 0.48
Mean SD Mean SD F df p
Body mass index (kg/m?) (N=88)f 35.5 6.0 27.9 5.6 31.73 1,88 <0.0001
Number of positive criteria for the metabolic syndrome (N=89)8 3.7 0.7 1.1 0.8 210.2 1,89 <0.0001
Systolic blood pressure (mm Hg 1) (N=89) 126.7 15.0 115.8 13.0 11.8 1,89 <0.0009
Diastolic blood pressure (mm Hg I1) (N=89) 80.1 7.8 75.1 7.9 7.57 1,89 0.007
Fasting blood glucose (mg/dl) (N=88)f 118.5 52.8 88.8 22.4 13.78 1,88  0.0004
Fasting high-density lipoprotein cholesterol (mg/dl) (N=88)¢ 40.6 2.2 46.4 1.4 4.85 1,88 0.03
Fasting triglycerides (mg/dl) (N=89) 183.2 107.2 96.9 48.3 27.6 1,89 <0.0001

a Percents are based on the number of patients with the characteristic listed.

b Schizophrenia (N=26); schizoaffective disorder (N=23); psychotic disorder not otherwise specified (N=7).

¢ Bipolar disorder (N=20); major depressive disorder (N=5); depressive disorder not otherwise specified (N=1); mood disorder not otherwise
specified (N=1).

d Dementia (N=3); adjustment disorder (N=2); impulse control disorder (N=1).

€ Information was not available for one of the patients with the metabolic syndrome.

f Information was not available for one patient without the metabolic syndrome.

8 Criteria: abdominal obesity (waist circumference >102 cm [40 inches] in males, >88 cm [35 inches] in females); fasting blood glucose >110
mg/dl or a history of diabetes mellitus; high blood pressure (>130/85 mm Hg) or a history of hypertension; fasting triglycerides 2150 mg/dl;
fasting high-density lipoprotein cholesterol <40 mg/dl in males and <50 mg/dl in females.

lowing: 1) high blood pressure, i.e., 2130/85 mm Hg (or a history Results

of hypertension); 2) abdominal obesity, i.e., waist circumference

>102 cm (40 inches) in males and >88 cm (35 inches) in females; Eleven of the 100 patients initially included in the
3) fasting blood glucose >110 mg/dl (or a history of diabetes mel- project were ultimately excluded from the analysis due to
litus); 4) fasting HDL cholesterol <40 mg/dl in males and <50 mg/ record duplication (N=1), treatment with a conventional
dl in females; 5) fasting triglycerides 2150 mg/dl. Of five patients antipsychotic only (N=3), or incomplete data (N=7). The
taking lipid-lowering agents, four still had abnormal lipid values; final study group included 89 patients (mean age=39.8
lipids were normal in the remaining patient. The fifth patient did years, SD=15.3, range=18-78, 50.6% male, 51.7% Cau-

not fulfill any other criteria for the metabolic syndrome; there- K dwith at 1 d X K
fore, this potential confounder was irrelevant for assignment of casian) treated with at least one second-generation anti-

the metabolic syndrome. psychotic (mean number of antipsychotics=1.4, SD=0.5,

Associations between presence of the metabolic syndrome range=1 [71.9%] to 2 [28.1%]). Twenty-six patients (29.2%)
and demographic or treatment variables were assessed by using ~ met criteria for the metabolic syndrome. Metabolic syn-
chi-square tests and analyses of variance for categorical and con- drome was significantly associated with older age (x%=
tinuous variables, respectively. Furthermore, sensitivity (correct 6.23, df=1, p<0.02), higher body mass index (Table 1), and,

prediction of cases), specificity (correct prediction of noncases), as expected, higher values for each of the individual crite-
positive predictive value (probability of a condition being present ria for the metabolic syndrome (Table 1).

if the test is positive), and positive likelihood ratio (sensitivity/ . .
[1-specificity]) (18) were calculated. Significance level was set at Presence of the metabolic syndrome was not associated

alpha=0.05, two-tailed (data were analyzed with JMP 5.0.1, 1989~ with gender, ethnicity, or primary psychiatric diagnosis
2003, SAS Institute, Cary, N.C.). (Table 1). Similarly, current treatment with any specific
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TABLE 2. Predictive Value of the Individual Criteria of the Metabolic Syndrome

Sensitivity Specificity  Positive Predictive Value Positive Likelihood

Criterion (%) (%)P (%)° Ratiod
Elevated fasting blood glucose (=110 mg/dl) or a history

of diabetes mellitus 65.4 95.2 85.0 13.6
High blood pressure (>130/85 mm Hg) or history of hypertension 69.2 87.3 69.2 5.5
Fasting triglycerides >150 mg/d| 61.5 90.5 72.7 6.5
Low high-density lipoprotein® 84.0 63.5 47.7 23
Abdominal obesity' 92.0 55.6 451 2.1
Abdominal obesity and/or elevated fasting blood glucose 100.0 52.4 46.4 2.1
Abdominal obesity and/or high blood pressure 96.2 49.2 439 1.7

a Sensitivity: the probability of an individual with the condition having a positive test. For elevated fasting blood glucose, N=17 of 26. For high
blood pressure, N=16 of 26. For elevated triglycerides, N=16 of 26. For low high-density lipoprotein (HDL), N=21 of 25. For abdominal obesity,
N=23 of 25. For abdominal obesity and/or elevated fasting blood glucose, N=26 of 26, and for abdominal obesity and/or high blood pressure,
N=25 of 26.

b Specificity: the probability of an individual without the condition having a negative test. For elevated fasting blood glucose, N=60 of 63. For
high blood pressure, N=55 of 63. For elevated triglycerides, N=57 of 63. For low HDL, N=40 of 63. For abdominal obesity, N=35 of 63. For
abdominal obesity and/or elevated fasting blood glucose, N=33 of 63, and for abdominal obesity and/or high blood pressure, N=31 of 63.

¢ Positive predictive value: true positives divided by true positives plus false positives. For elevated fasting blood glucose, N=17 of 20. For high
blood pressure, N=18 of 26. For elevated triglycerides, N=16 of 22. For low HDL, N=21 of 44. For abdominal obesity, N=23 of 51. For abdom-

inal obesity and/or elevated fasting blood glucose, N=26 of 56, and for abdominal obesity and/or high blood pressure, N=25 of 57.
dThe likelihood that one will have the condition (sensitivity/[1 — specificity]).
€ Fasting HDL cholesterol <40 mg/dl in males and <50 mg/dl in females.
f Waist circumference >102 cm (40 inches) in males; >88 cm (35 inches) in females.

second-generation antipsychotic, a combination of two
second-generation antipsychotics, or one second-genera-
tion antipsychotic with a typical neuroleptic did not sig-
nificantly increase the likelihood of metabolic syndrome
(Table 1). Finally, cotreatment with antidepressants (x%=
0.002, df=1, N=38, p=0.96), lithium (x?>=1.49, df=1, N=11,
p=0.22), or valproic acid (y?=1.39, df=1, N=20, p=0.24) was
not associated with the metabolic syndrome. Our investi-
gation did not have sufficient power to determine the rel-
ative contribution of these factors on the risk for meta-
bolic syndrome; this was not the aim of our study.

Among the five criteria, abdominal obesity had the high-
est sensitivity, correctly identifying 23 (92.0%) of 25 pa-
tients (Table 2). Elevated fasting blood glucose was the
most specific criterion, with normal values appropriately
categorizing 60 (95.2%) of 63 patients without the meta-
bolic syndrome, which translates into a positive likelihood
ratio of 13.6. When elevated abdominal obesity and/or
fasting blood glucose were combined, all 26 patients with
the metabolic syndrome were correctly identified, while
combining abdominal obesity and/or elevated blood pres-
sure resulted in the correct identification of 25 (96.2%) of
26 subjects.

Discussion

In our group of patients treated with second-generation
antipsychotics, the overall prevalence of the metabolic
syndrome was 29.2%. The higher rate of 37% (despite a
lower mean body mass index) found in the only other
study investigating this issue in 35 patients with schizo-
phrenia (16) could be explained by the high proportion of
patients treated with clozapine in that study (60%). Cloza-
pine is among those medications most likely to be associ-
ated with diabetes and hyperlipidemia (19). Alternatively,
a diagnosis of schizophrenia itself might be associated
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with a higher risk (15). However, in our study, a diagnosis
of schizophrenia spectrum disorders, present in 62.9%,
was not associated with the metabolic syndrome. The
prevalence rates of 29.2% and 37.0% in antipsychotic-
treated patients are higher than the prevalence rates of
21.8% (age-unadjusted) (20) and 22.8% in men and 22.6%
in women (21) found in the U.S. population. Potential
reasons include effects of the underlying psychiatric dis-
orders, associated lifestyle differences, and treatment
factors. In our patients, the metabolic syndrome was asso-
ciated with older age and higher body mass index, which
are two well-known risk factors (22, 23). Like Heiskanen et
al. (16), we found no relationship between specific anti-
psychotic medications and the metabolic syndrome, al-
though the number of subjects in their study and ours was
not necessarily sufficient to detect differences.

Using presence of abdominal obesity and/or elevated
fasting blood glucose identified 100% of the patients with
the metabolic syndrome. This suggests an easy and cost-
effective screening method for clinicians to detect pa-
tients at high risk for cardiovascular morbidity. The posi-
tive predictive value of 46.4% compares favorably with
some frequently used screening tests, e.g., the fecal occult
blood test for detecting colon cancer (14%) (24), mam-
mography for detecting breast cancer in women ages 50—
59 with a positive family history (22%) (25), and digital rec-
tal examination or prostate-specific antigen for detecting
prostate cancer (21% and 32%, respectively) (26). In situa-
tions where it may be difficult to obtain fasting blood
work, adding blood pressure measurements to the assess-
ment of waist circumference still correctly identifies up to
96% of patients with the metabolic syndrome.

Limitations of this study include its cross-sectional de-
sign and relatively small number of subjects, which may
have masked potential differences among antipsychotic
agents, comedications, and underlying disorders. More-
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over, the lack of a comparable psychiatric control group
without second-generation antipsychotic treatment makes
it impossible to determine the contributions of medica-
tions or diagnosis for the higher prevalence of the meta-
bolic syndrome in our patients (15). A further limitation is
that we did not determine the duration of psychotropic
treatment, reasons for medication choice, switching, etc.
Nevertheless, to our knowledge this remains the largest
study to date assessing the relationship between antipsy-
chotic treatment and all of the components of the meta-
bolic syndrome. Although patients received additional psy-
chotropic medications and had heterogeneous psychiatric
diagnoses, this reflects clinical reality. To our knowledge this
is the first study to report the sensitivity, specificity, predic-
tive value, and potential clinical utility of individual criteria
of the metabolic syndrome, providing a helpful tool to clini-
cians to identify patients who are in greatest need for inter-
ventions to reduce cardiovascular morbidity.

In summary, our data suggest that patients treated with
antipsychotics are at higher risk for the development of
the metabolic syndrome than the general population.
Larger, longitudinal studies, ideally in randomized and
antipsychotic-naive subjects, are needed to determine the
relative contributions of underlying psychiatric disorders,
lifestyle-related factors, and specific psychotropic treat-
ments. Concordant with studies in nonpsychiatric popu-
lations, waist circumference was the best single anthropo-
metric measure to identify individuals at high risk for
cardiovascular disease (27, 28). The combined measure-
ment of waist circumference and fasting blood glucose is a
simple and inexpensive test to identify such patients. Al-
though less sensitive, combining the measurement of
blood pressure and abdominal circumference may be an
alternative screening tool because it avoids the need for
fasting blood work and is practical in outpatient settings.
In cases where fasting blood glucose levels are 2100 mg/dl
(29), in the presence of obesity, and, particularly, when the
diagnosis of metabolic syndrome is confirmed by an ab-
normal fasting lipid profile, appropriate treatment and/or
referrals should be initiated.
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