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atients with severe mental disorders receiving anti-
psychotic drugs have an increased risk for develop-
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Background: Recent studies have suggested
that patients receiving atypical antipsychotic
drugs are at increased risk for developing diabetes
mellitus. The purpose of this study is to examine
the prevalence of diabetes in a group of adults
with schizophrenia and other severe mental disor-
ders receiving atypical antipsychotic drugs within
a community mental health center setting.

Method: A retrospective chart review was
conducted on 436 outpatients receiving either
atypical antipsychotic or decanoate antipsychotic
drugs at a community mental health center. Diag-
nosis of diabetes was established through the
presence of documentation in the medical record.
Patients with a history of diabetes prior to age 18
years were excluded. Data were gathered from
April 2001 through September 2002.

Results: The mean (SD) age of patients was
42.5 (10.8) years, and 57.3% were men. Patients
were 61.5% white, 31.8% black, 5.3% Hispanic,
and 2.3% other. Seventeen percent of patients had
a positive family history of diabetes. Point preva-
lence of diabetes was 14.2% for the entire group.
Chi-square analysis for the group revealed sig-
nificant effects of age (χ2 = 16.514, p < .001),
family history of diabetes (χ2 = 27.128, p < .001),
and gender (χ2 = 14.114, p < .001). A trend was
noted toward a higher prevalence of diabetes
among patients receiving atypical drugs (15.2%)
compared with those receiving decanoate drugs
(6.3%) (χ2 = 2.984, p = .078).

Conclusion: Prevalence of diabetes mellitus
among outpatients with severe mental disorders
receiving atypical antipsychotic drugs is substan-
tially higher than that reported in the general
population. Results of this study are limited
by the retrospective methodology, which may
underestimate actual prevalence by failing to
detect undiagnosed cases.
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P
ing diabetes mellitus. Reviewing large national samples
of patients with schizophrenia, Dixon and colleagues1

found the prevalence of treated diabetes to range from
9% to 14%. These rates were significantly higher than
the 1.2% and 6.3% rates found in the general population
for ages 18 to 44 and 45 to 64, respectively, by the Na-
tional Health Interview Survey.2 Multiple factors most
likely contribute to this difference. Persons with schizo-
phrenia and other severe mental disorders share many
well-established demographic risk factors for diabetes
with the general population. These risk factors include a
positive family history of diabetes, age > 40 years, and
black, Hispanic, or other minority race/ethnicity. How-
ever, the extent to which demographic factors are associ-
ated with risk of developing diabetes among persons with
severe mental illness receiving antipsychotic drugs has
not been well studied.

Some evidence suggests that individuals with schizo-
phrenia may have additional risk due to the disease of
schizophrenia itself. Prior to the discovery of chlorproma-
zine, several studies reported the presence of reduced
glucose tolerance among patients with schizophrenia.3–9

However, fasting blood glucose among patients with
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schizophrenia was usually normal in these studies.
Mukherjee et al.10 reported that diabetes was more com-
mon among patients not receiving antipsychotic drugs than
in those receiving such treatment, but their medication-
free group numbered only 8 patients. In a recent study
of drug-naïve patients with schizophrenia by Ryan and
colleagues,11 patients were found to have higher fasting
blood glucose levels and more insulin resistance than were
controls, although none had diabetes.

The role of antipsychotic medications as a risk factor
for development of diabetes mellitus among persons with
severe mental disorders has received considerable atten-
tion since the introduction of chlorpromazine. Initial re-
ports were published in the 1950s and 1960s of diabetes
associated with phenothiazine treatment.12–19 Examining a
group of 528 hospitalized women with various psychotic
disorders, Thonnard-Neumann19 reported in 1968 that
8.6% of phenothiazine-naïve patients had diabetes, while
27% of those receiving phenothiazines had diabetes. More
recently, some studies have suggested that patients receiv-
ing the newer “atypical” antipsychotic drugs may be at
particularly high risk for developing diabetes. In a study
of 38,632 patients with schizophrenia within the Veterans
Affairs system, those receiving atypical drugs were 9%
more likely to have diabetes than were those receiving
typical drugs.20 In a naturalistic study by Henderson
and colleagues21 of 82 outpatients with schizophrenia or
schizoaffective disorder receiving clozapine, 36.6% were
diagnosed with diabetes over a 5-year period.

While these studies show a high prevalence of diabetes
mellitus associated with antipsychotic drugs, there is a
paucity of research examining incidence rates of diabetes
associated with individual medications. Also, few studies
to date have examined large samples of outpatients treated
in community mental health center settings. In addition,
relatively little is known about the contribution of estab-
lished demographic risk factors to the development of dia-
betes among persons with severe mental illness. The pur-
pose of this study is to examine the prevalence of diabetes
within a community mental health center setting among
adults with schizophrenia and other severe mental disor-
ders receiving treatment with atypical antipsychotic drugs.
The study will also examine the relationship between es-
tablished demographic risk factors for diabetes and the
prevalence of diabetes within the target population.

METHOD

A review of medical records was conducted on a conve-
nience sample of 436 of approximately 1000 adult out-
patients receiving antipsychotic drugs at Strong Ties Com-
munity Support Program, Rochester, N.Y. Strong Ties
is an ambulatory care program of the University of Roch-
ester Medical Center Department of Psychiatry providing
comprehensive treatment for adults with severe mental

disorders. The program features an on-site pharmacy and
a primary care clinic that offer services to all patients.
Study inclusion criteria were: age 18 years or older, pres-
ence of a clinical diagnosis of a psychotic disorder or ma-
jor mood disorder, and treatment with a single atypical
antipsychotic drug for at least 3 months (with or without
concomitant psychotropic drugs). Patients with history of
diabetes onset prior to age 18 years were excluded from
the study. Records of patients receiving treatment with
either haloperidol decanoate or fluphenazine decanoate
were included for comparison purposes. The study was
reviewed and approved by the University of Rochester
Research Subject Review Board. Data were gathered
from April 2001 through September 2002.

Medical records were identified by pharmacy staff
through examination of the Strong Ties pharmacy data-
base. Reviews were subsequently performed to collect the
following information from each medical record: demo-
graphic information, primary DSM-IV Axis I diagnosis,
family history of diabetes, current antipsychotic medica-
tion with dose and start date, date of first antipsychotic
use, and number and type of concomitant medications.
Diagnosis of diabetes mellitus was established through
documentation in the medical record. Date of diabetes
diagnosis, presence of diabetes treatment, presence of
concomitant antipsychotic drug treatment at the time
of diagnosis, and start date of concomitant antipsychotic
drug treatment were recorded from each medical record.

In cases where dates were unclear, the following rules
were used. When partial dates were available, either the
last day of the month or the last month of the year was
used. When dates of multiple psychiatric hospitalizations
were available without information on drug therapy be-
fore or during the initial hospitalizations, the date of dis-
charge from the second hospitalization was used as the
date of first antipsychotic use. When the actual date of
diabetes diagnosis was unclear, the first documentation in
the medical record of diabetes was used as the date of
diagnosis. All data were transcribed into data collection
forms and entered into a secure Microsoft Access data-
base (Microsoft Corp., Redmond, Wash.). Data analysis
was conducted using SPSS (SPSS, Chicago, Ill.) and SAS
(SAS Institute, Cary, N.C.) software.

RESULTS

The mean ± SD age of subjects was 42.5 ± 10.8 years,
and 57.3% of patients were men. Patients were 61.5%
white, 31.8% black, 5.3% Hispanic, and 2.3% other.
The DSM-IV22 Axis I diagnosis breakdown for the group
was 45.0% schizophrenia, 29.1% schizoaffective disor-
der, 8.0% bipolar disorder, 7.4% major depressive disor-
der, 6.7% psychotic disorder not otherwise specified, and
3.8% other diagnoses. Seventeen percent of patients had a
positive family history of diabetes.
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Table 1 summarizes the antipsychotic drug history of
the study group and prevalence rates of diabetes by anti-
psychotic drug type. Of the 33 patients diagnosed with dia-
betes prior to receiving their current antipsychotic drug, 8
were diagnosed prior to receiving any antipsychotic drug,
6 were receiving typical drugs, 3 were receiving risperi-
done, 2 were receiving olanzapine, 1 was receiving que-
tiapine, 1 was receiving clozapine, and 1 was receiving
ziprasidone. No data were available for the 11 remaining
patients. The most commonly prescribed concomitant
medications for the study group were benzodiazepines
(24.5%, 107 patients), divalproex sodium (23.6%, 103 pa-
tients), selective serotonin reuptake inhibitors (21.1%, 92
patients), and anticholinergics (13.8%, 60 patients).

Prevalence of diabetes mellitus for the entire study
group was 14.2% (N = 62 of 436). A trend was noted
for higher prevalence rates of diabetes among patients re-
ceiving atypical antipsychotic drugs (15.2%; N = 59 of
388) compared with those receiving decanoate medica-
tions (6.3%; N = 3 of 48) (χ2 = 2.984, p = .078). No sig-
nificant difference was found between the prevalence rate
of diabetes among patients with schizophrenia (13.8%;
N = 27 of 196 patients) and the prevalence rate found
in the rest of the study group (14.6%; N = 35 of 240
patients) (χ2 = 0.673, p = .41). In addition, no association
was found between divalproex sodium treatment and dia-
betes diagnosis (χ2 = 2.615, 2-sided Fisher exact test for
significance = 0.118).

An analysis was performed to examine the relationship
between duration of antipsychotic drug exposure and pres-
ence of diabetes. A Cox regression of the effect of length
of time on antipsychotic drugs controlling for age, both for
total years on all antipsychotics and years on current anti-
psychotic, was conducted using SAS PROC PHREG (SAS
Institute, Cary, N.C.). Age showed little impact on length
of time on antipsychotic drugs and the development of dia-
betes (SE = 0.02, χ2 = 0.094, p = .76, hazard ratio = 0.99).
Separate general linear model analyses (univariate analy-
sis of variance) were then conducted on the effect of total
years taking antipsychotics and years taking current anti-
psychotic on developing diabetes. Both variables showed

a strong trend toward statistical significance (total years
taking antipsychotics: F = 3.90, SE = 0.108, standard
error of the mean (SEM) = .002, p = .053; years taking
current antipsychotic: F = 3.87, SE = 0.112, SEM = .002,
p = .054).

Table 2 presents the prevalence rates of diabetes in
the entire study group by age, gender, family history of
diabetes, and race/ethnicity. Chi-square analysis revealed
significant effects of age (χ2 = 16.514, p < .001), family
history of diabetes (χ2 = 27.128, p < .001), and gender
(χ2 = 14.114, p < .001). Odds ratios for race/ethnicity
(white/nonwhite), age (over/under 42 years), gender
(male/female), and family history of diabetes (positive/
negative) were 1.32, 2.06, 2.69, and 4.06, respectively.

DISCUSSION

This study provides an estimate of the point prevalence
of diagnosed diabetes among patients with schizophrenia
and other severe mental disorders receiving antipsychotic
drugs within a community mental health center setting.
The 14.2% prevalence rate of diabetes found in this
study is approximately twice the estimated 7.3% prev-

Table 1. Antipsychotic Drug (APD) History and Diabetes Mellitus Prevalence Rates
Patients Diagnosed Patients Diagnosed

Years On Total Years On Patients With Diabetes With Diabetes While With Diabetes Before
Current APD, All APDs, On Current APD, On Current APD, Current APD,

Current APD Mean (SD) Mean (SD) N (%) N (%) N (%)
Clozapine (N = 141) 5.64 (3.77) 16.38 (8.05) 22 (15.6) 10 (7.1) 12 (8.5)
Olanzapine (N = 104) 3.87 (1.33) 13.77 (10.11) 15 (14.4) 8 (7.7) 7 (6.7)
Risperidone (N = 86) 3.45 (1.69) 10.52 (9.04) 13 (15.1) 7 (8.1) 6 (7.0)
Quetiapine (N = 57) 2.72 (1.16) 9.98 (8.72) 9 (15.8) 1 (1.8) 8 (14.0)
Fluphenazine 9.36 (5.78) 21.37 (8.80) 1 (3.4) 1 (3.4) NA

decanoate (N = 29)
Haloperidol 7.26 (5.16) 15.19 (11.16) 2 (10.5) 2 (10.5) NA

decanoate (N = 19)
Total (N = 436) 4.72 (3.46) 14.04 (9.50) 62 (14.2) 29 (6.7) 33 (7.6)
Abbreviation: NA = not applicable.

Table 2. Prevalence of Diabetes Mellitus by Age, Gender,
Family History, and Race (N = 436)

Diabetes in
Study Group, Prevalence

Characteristic N/N %
Age, y

18–39 16/185 8.6
40–49 21/138 15.2
50–59 24/88 27.3
60+   1/25 4.0

Gender
Male 22/250 8.8
Female 40/186 21.5

Family history
Positive 25/75 33.3
Negative/unknown 37/361 10.3

Race
White 35/268 13.1
Black, Hispanic, other 27/168 16.1



© COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC.

Diabetes in Patients Receiving Atypical Antipsychotics

J Clin Psychiatry 65:5, May 2004 705

alence rate of diabetes mellitus found among the general
adult population in the year 2000 across comparable age
groups.23 These results are consistent with recent reports
suggesting that patients with severe mental disorders re-
ceiving antipsychotic drugs are at high risk for developing
diabetes.20,21,24–32 Results also indicate that age, family his-
tory, gender, and race/ethnicity should be considered in
assessing the risk of diabetes for an individual patient.

Among demographic variables examined, increased
age and family history of diabetes were associated with
the greatest risk for developing diabetes. The 17% preva-
lence rate of family history of diabetes in this study is
consistent with previous reports of an 18% to 30% rate of
type 2 diabetes among family members of patients with
schizophrenia.33 These rates are high in comparison with
the 1.2% to 6.3% rates of diabetes found in the general
population,2 providing further evidence of vulnerability to
diabetes among the severely mentally ill. While the preva-
lence of diabetes is slightly higher in women than in men
within the general population,23 the 21.5% prevalence rate
of diabetes among women noted in this study is a some-
what unexpected finding. This high rate may be due to
gender differences in body mass index, adiposity, or other
potentially confounding variables.

Antipsychotic medications appear to be a significant
risk factor in the development of diabetes mellitus, but the
relative level of risk associated with each type of antipsy-
chotic medication cannot be clearly determined using data
from this study. Decanoate medications were associated
with the lowest prevalence rates of diabetes in the study
despite high mean durations of treatment, although the
trend did not reach statistical significance. This finding is
similar to the results from the only previously published
study comparing decanoate antipsychotic drugs with an
atypical antipsychotic drug by Hagg and colleagues.34 The
study found a trend toward lower prevalence rates of dia-
betes among 67 patients receiving decanoate drugs com-
pared with 63 patients receiving clozapine.34

Among the atypical antipsychotic drugs, several stud-
ies have found that clozapine and olanzapine may confer a
particularly high level of risk for diabetes,24–30,32,35 but this
finding has not been confirmed by other studies.36–40 Al-
though the present study found no significant differences
in prevalence rates of diabetes among patients receiving
clozapine, olanzapine, risperidone, and quetiapine, it is
critical to note that this study was not designed to assess
relative risk associated with each medication. For ex-
ample, 8 of 9 patients with diabetes taking quetiapine
received the diagnosis of diabetes before the initiation of
quetiapine. While this finding could suggest that quetia-
pine is associated with a low rate of diabetes, it also might
be explained by clinicians’ choosing quetiapine for pa-
tients who had developed diabetes while taking older
medications. Such switching would alter the prevalence
rates found with quetiapine and other medications by

moving cases of diabetes from one medication group to
another. In addition, the study did not control for mean
duration of antipsychotic drug exposure, a variable that
showed a strong trend toward being associated with in-
creased risk of diabetes. The study also did not control for
medication nonadherence, a common occurrence among
persons with severe mental disorders. In a recent review
of 39 published studies, the mean ± SD rate of medication
nonadherence among patients with schizophrenia was
40.5% ± 18.5%.41 By reducing the total duration of expo-
sure to antipsychotic medications, it is possible that non-
adherence could result in a reduced risk for development
of diabetes mellitus.

Several additional study limitations should be consid-
ered. One potentially important limitation is the over-
representation of patients taking clozapine in this non–
random study sample. If clozapine does impose a higher
risk for diabetes than other antipsychotic drugs, then the
large number of clozapine patients in this study could
have inflated the overall prevalence rate. This study also
did not control for the effects of concomitant medications,
although analysis of data on divalproex sodium did not re-
veal an increased prevalence of diabetes. Another limita-
tion is the retrospective methodology of this study, an ap-
proach that is likely to have underestimated the actual
prevalence by failing to detect undiagnosed cases. Con-
trolled studies are needed to further define the relative
risk of diabetes associated with different antipsychotic
medications, as well as the risk associated with clinical
and demographic factors.

CONCLUSION

Patients with severe mental disorders receiving anti-
psychotic drugs are at an increased risk for developing
diabetes mellitus compared with the general population.
Clinicians should regularly monitor all such patients for
diabetes, particularly those patients with established de-
mographic risk factors, including family history of dia-
betes, increased age, female gender, and minority race/
ethnicity.

Management strategies are needed to address the high
prevalence of diabetes within the severely mentally ill
population, with the goal of preventing long-term adverse
health outcomes.

Drug names: chlorpromazine (Thorazine and others), clozapine
(Clozaril and others), divalproex sodium (Depakote), fluphenazine
(Prolixin and others), haloperidol (Haldol and others), olanzapine
(Zyprexa), quetiapine (Seroquel), risperidone (Risperdal), ziprasidone
(Geodon).
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