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Brief Report

Incidence of Newly Diagnosed Diabetes 
Attributable to Atypical Antipsychotic Medications

Douglas L. Leslie, Ph.D.

Robert A. Rosenheck, M.D.

Objective: The purpose of the study was to determine the pro-
portion of patients with schizophrenia with a stable regimen of
antipsychotic monotherapy who developed diabetes or were
hospitalized for ketoacidosis.

Method: Patients with schizophrenia for whom a stable regi-
men of antipsychotic monotherapy was consistently prescribed
during any 3-month period between June 1999 and September
2000 and who had no diabetes were followed through Septem-
ber 2001 by using administrative data from the Department of
Veterans Affairs. Cox proportional hazards models were devel-

oped to identify the characteristics associated with newly diag-
nosed diabetes and ketoacidosis.

Results: Of the 56,849 patients identified, 4,132 (7.3%) devel-
oped diabetes and 88 (0.2%) were hospitalized for ketoacidosis.
Diabetes risk was highest for clozapine (hazard ratio=1.57) and
olanzapine (hazard ratio=1.15); the diabetes risks for quetia-
pine (hazard ratio=1.20) and risperidone (hazard ratio=1.01)
were not significantly different from that for conventional an-
tipsychotics. The attributable risks of diabetes mellitus asso-
ciated with atypical antipsychotics were small, ranging from
0.05% (risperidone) to 2.03% (clozapine).

Conclusions: Although clozapine and olanzapine have greater
diabetes risk, the attributable risk of diabetes mellitus with
atypical antipsychotics is small.

(Am J Psychiatry 2004; 161:1709–1711)

There is some evidence to suggest that atypical antip-
sychotics can cause weight gain and increased risk of dia-
betes mellitus (1–5). Other studies have suggested that
there might be a link between atypical antipsychotics and
diabetic ketoacidosis (6, 7). However, few published stud-
ies have examined diabetes mellitus prevalence (8) or risk
of new-onset diabetes mellitus or diabetic ketoacidosis for
patients treated with antipsychotics (6, 9), and, to our
knowledge, no studies have reported diabetes mellitus in-
cidence rates in this population.

The goals of this study were to determine the proportion
of patients with schizophrenia with a stable regimen of an-
tipsychotic monotherapy who developed diabetes melli-
tus or were hospitalized for diabetic ketoacidosis and to
identify patient demographic, clinical, and pharmacologi-
cal characteristics associated with these adverse events.

Method

We identified 73,946 patients with schizophrenia in the De-
partment of Veterans Affairs (VA) for whom a stable regimen of
antipsychotic monotherapy was consistently prescribed during
any 3-month period between June 1999 and September 30, 2000.
We defined five groups of antipsychotic medications: clozapine,
risperidone, olanzapine, quetiapine, and all conventional antip-
sychotics. Ziprasidone and aripiprazole were not included in the
study because they had only recently been approved for use.

Patients with any outpatient claims for diabetes mellitus (N=
11,069) or less than two medical primary care visits (N=6,028) in
the previous 6 months were excluded from the sample. Stably
medicated patients with no diabetes mellitus were followed
through September 30, 2001. Patients who received a diagnosis of
diabetes mellitus or who were hospitalized for diabetic keto-
acidosis during that period were identified.

Cox proportional hazards models were used to model the time
to diabetes mellitus diagnosis and time to diabetic ketoacidosis
hospitalization. Independent variables included in the models
were antipsychotic agent prescribed during the stable period,
date of the end of the stable period, age, gender, race, income, co-
morbid mental health diagnoses, levels of service use during the
stable period, and the degree of VA service-connected disability.
We also calculated the attributable risk of diabetes mellitus and
diabetic ketoacidosis associated with each atypical antipsychotic,
which is the estimated proportion of patients taking each drug
who would not have received a diagnosis of diabetes mellitus or
diabetic ketoacidosis if they had been taking a conventional an-
tipsychotic (10, p. 38).

Results

Of the 56,849 patients in the sample, 4,132 patients
(7.3%) received a diagnosis of diabetes mellitus during the
follow-up period, representing an annual incidence rate of
4.4%. Only 88 patients (0.2%) were hospitalized for dia-
betic ketoacidosis. Figure 1 shows the fitted survival func-
tions associated with each medication group from the
model predicting diabetes mellitus diagnosis. The attrib-
utable risk associated with these medications was highest
for clozapine (2.03%), followed by quetiapine (0.80%),
olanzapine (0.63%), and risperidone (0.05%).

In the diabetic ketoacidosis model, hazard ratios associ-
ated with atypical antipsychotics were larger than in the
diabetes mellitus model, but the attributable risks were
much smaller (ranging from 0.004% for risperidone to
0.071% for clozapine). In the entire sample, hazard ratios
for diabetic ketoacidosis were significant only for cloza-
pine (hazard ratio=3.75, 95% confidence interval [CI]=
1.39–10.09) and olanzapine (hazard ratio=1.77, 95% CI=
1.05–2.98). None of the hazard ratios for diabetic ketoaci-
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dosis were statistically significant when the analysis was
limited to diabetes mellitus patients.

Discussion

The incidence of diabetes mellitus in this population
was relatively high, even among patients for whom a stable
regimen of a conventional antipsychotic was prescribed.
The overall annual diabetes mellitus incidence rate of 4.4%
in this study is considerably higher than the estimated rate
of 6.3 cases per 1,000 in the general U.S. population (11). It
is unclear how much of the increased diabetes mellitus in-
cidence in the sample was due to the use of antipsychotic
medications (conventional or atypical antipsychotics), the
underlying disease of schizophrenia, or other factors such
as poorer overall physical health, less healthy lifestyles, or
poorer access to health care services.

Differences in diabetes mellitus risk across antipsychotic
medications did not become apparent until 14 months af-
ter the end of the stable period (Figure 1). Hence, the addi-
tional diabetes mellitus risk associated with clozapine and
olanzapine took more than a year to develop. This interval
should offer ample time for clinicians to identify weight
gain and/or elevated diabetes mellitus risk and perhaps to
change the antipsychotic regimen accordingly.

Our results do not support the claim that weight gain
and elevated risk of diabetes mellitus are a “class effect” of
all atypical antipsychotic medications. In addition, the at-

tributable risks of diabetes mellitus and diabetic keto-
acidosis associated with atypical antipsychotics were
small. However, diabetes mellitus and diabetic ketoacido-
sis are severe, life-threatening disorders, and while these
attributable risks are small, they may still be of concern.

Several limitations of the study deserve comment. First,
we examined the incidence of diabetes mellitus diagnosed
in the VA system among patients with schizophrenia for
whom a stable regimen of an antipsychotic medication
was prescribed. Hence, our results may not be generaliz-
able to other populations or health care systems. In ad-
dition, there may have been cases of diabetes mellitus that
were undiagnosed or diagnosed outside of the VA.
Although we were unable to identify undiagnosed diabe-
tes mellitus cases, we have no reason to believe that the
likelihood of failure to diagnose diabetes mellitus would
be different across groups of patients for whom different
antipsychotic medications were prescribed. Finally, our
analysis attributed all of the diabetes mellitus risk to the
atypical antipsychotic that was consistently prescribed for
the patient during a 3-month window. Different medica-
tions may have been prescribed either before or after the
medication identified in our study, and the increased risk
of diabetes mellitus might be partially attributable to
these other medications. Data were not available to iden-
tify medications taken earlier, and the proportions of pa-
tients whose drugs were switched during the follow-up

FIGURE 1. Fitted Survival Functions From the Cox Proportional Hazards Model Predicting Time to Diabetes Mellitus Onset
Among Outpatients With Schizophrenia For Whom a Stable Regimen of Antipsychotic Monotherapy Was Prescribed

a Hazard ratio=1.57, 95% confidence interval (CI)=1.31–1.89
b Hazard ratio=1.15, 95% CI=1.07–1.24
c Hazard ratio=1.20, 95% CI=0.99–1.44
d Hazard ratio=1.01, 95% CI=0.93–1.10
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period were small (17% overall) and were similar across
medication groups.

Despite these limitations, the results offer insight into
the risk of diabetes mellitus and diabetic ketoacidosis in an
older, predominantly male population with schizophrenia
for whom antipsychotic medications are prescribed.
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