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Brief Report
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Objective: Randomized controlled trials have suggested that
at least one atypical antipsychotic may be associated with an in-
creased risk of stroke in older people with dementia. This study
examined the association between atypical antipsychotic use
and stroke in the elderly.

Method: The authors conducted a retrospective population-
based cohort study of patients over the age of 66 by linking ad-
ministrative health care databases. Three cohorts—users of typ-

ical antipsychotics, risperidone, and olanzapine—were identi-

fied and compared.

Results: Subjects treated with typical antipsychotics (N=1,015)

were compared with those given risperidone (N=6,964) and

olanzapine (N=3,421). Model-based estimates adjusted for co-

variates hypothesized to be associated with stroke risk revealed

relative risk estimates of 1.1 (95% CI=0.5–2.3) for olanzapine

and 1.4 (95% CI=0.7–2.8) for risperidone.

Conclusions: Olanzapine and risperidone use were not associ-

ated with a statistically significant increased risk of stroke com-

pared with typical antipsychotic use.

(Am J Psychiatry 2004; 161:1113–1115)

Concerns have been raised about the risk of atypical
antipsychotic use and cerebrovascular accidents. On the
basis of data from four randomized controlled trials (com-
prising 1,230 elderly dementia patients), more risperi-
done-treated patients experienced strokes and transient
ischemic attacks than did placebo-treated patients (4%
versus 2%) (1). This prompted government regulatory
agencies, including the U.S. Food and Drug Administra-
tion, to issue warnings of the possible association between
risperidone use and cerebrovascular adverse events. Be-
cause of the modest number of total subjects enrolled and
the small absolute numbers of subjects who experienced
cerebrovascular adverse events, it is unclear whether there
is a true association. Furthermore, it is unknown if this po-
tential adverse drug reaction is specific to risperidone or is
a risk factor for other atypical antipsychotics.

Method

This study utilized a retrospective population-based cohort de-
sign that linked administrative health care databases in Ontario,
Canada, and included approximately 1.4 million patients over age
65 from April 1, 1997, through March 31, 2002. In Ontario, all pa-
tients over age 65 are eligible for coverage of prescription drugs,
hospital care, and physician services. The databases were linked
anonymously; encrypted individual health card numbers were
used to provide information for cohort identification, comorbid-
ity, and clinical endpoints. The study was approved by the Ethics
Review Board.

Users of risperidone and olanzapine were compared with those
dispensed any typical antipsychotic. Clozapine and quetiapine
were not examined because of the relatively small numbers of
prescriptions written during the observation period. Users were
defined as individuals age 66 and older who were given at least
two successive prescriptions and received enough drug for at
least 30 days of observation. Duration of exposure was the period
of continuous, exclusive use of any of the study drugs starting
from the index date. If subjects failed to refill their prescription for
the study drug, they were deemed to have discontinued the study

drug. Follow-up ended with hospital admission for stroke, expo-
sure to a medication from another study group, discontinuation
of the drug, death, or end of the observation period. Hospital ad-
missions for stroke were identified by using ICD-9 codes 430, 431,
434, 435, and 436 to define stroke-related outcomes.

Time-to-event analyses using Cox proportional hazard models
were conducted. Unadjusted and adjusted hazard ratios with 95%
confidence intervals (CIs) were calculated with typical antipsy-
chotics used as the reference. Covariates chosen for the model in-
cluded hospitalizations, procedures, and drug utilization hypoth-
esized to be associated with the risk for stroke as well as basic
demographic characteristics. The number of prescription drugs
dispensed in the year before the index date was included as a
measure of overall comorbidity (2), a measure similar to the
Charlson comorbidity index ( 3). A pairwise combination of haz-
ard ratios for risperidone and olanzapine were also compared,
and assumptions for each exposure variable were assessed for vi-
olations. Analyses were performed with SAS for UNIX Version 8.2
(SAS Institute, Cary, N.C.).

Results

Of the approximately 1.4 million potential subjects,
there were 11,400 antipsychotic-naive subjects during the
observation period who began a regimen of typical anti-
psychotics (N=1,015), risperidone (N=6,964), or olanza-
pine (N=3,421) (Table 1). Risperidone-treated patients
were almost 2 years older on average than patients in the
other two cohorts, and fewer typical antipsychotic users
were residents of long-term care facilities. The proportion
of subjects hospitalized and the number of prescription
drugs used in the past year were similar for all the cohorts.
These elderly cohorts were medically frail as demon-
strated by the number of hospitalizations in the previous 5
years.

During 13,318 person-years of follow-up, there were 92
admissions for stroke (typical antipsychotic users: N=10;
risperidone users: N=58; olanzapine users: N=24). The
crude stroke rate per 1,000 person-years did not signifi-
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cantly differ among the patients treated with typical anti-
psychotics (5.7), risperidone (7.8), and olanzapine (5.7).
Relative to typical antipsychotic users, model-based esti-
mates adjusted for covariates revealed a risk ratio for
stroke of 1.1 (95% CI=0.5–2.3) with olanzapine use and 1.4
(95% CI=0.7–2.8) with risperidone use. Relative to olanza-
pine, users of risperidone were not at significantly in-
creased risk of stroke-related hospital admission (adjusted
risk ratio=1.3, 95% CI=0.8–2.2).

Discussion

This study suggests no statistically significant increase
in the risk of stroke associated with the use of risperidone
or olanzapine compared with typical antipsychotic use in
the elderly. The strength of this study included the ability
to follow a large cohort of patients over a lengthy period of
exposure and to observe a relatively large number of this
rare serious adverse event. While an attempt was made to
control for many important confounders, we could not ac-
count for other potentially important stroke risk factors
such as obesity and smoking. This study also examined all

elderly antipsychotic users even though previous studies
that suggested an increased risk of cerebrovascular ad-
verse events exclusively involved patients with dementia.
On the basis of epidemiological studies, however, it is
likely that the vast majority of antipsychotic users in this
study were being treated for behaviors associated with de-
mentia as opposed to schizophrenia (4). Administrative
database studies are also limited by their inability to di-
rectly measure compliance and appropriateness of use.
Furthermore, while we used diagnostic codes for admis-
sions for stroke, other important cerebrovascular events
such as transient ischemic attacks and mild strokes not re-
sulting in hospital admission were not captured.

The randomized controlled trials of risperidone use in
elderly dementia patients that had suggested an increased
risk of cerebrovascular adverse events compared with pla-
cebo (5–7) included large numbers of individuals with vas-
cular dementia and significant stroke risk factors such as a
history of previous stroke, diabetes, hypertension, hyper-
lipidemia, and atrial fibrillation. There was no matching
for these vascular risk factors, and it is unclear how well
subjects were treated for these vascular risk factors. In a

TABLE 1. Clinical Characteristics of Patients From a Retrospective Population-Based Cohort Study of Stroke Risk Associated
With Antipsychotic Treatment in the Elderlya

Characteristic

Antipsychotic Cohort

Patients Given 
Typical Antipsychotics 

(N=1,015)

Patients Given 
Risperidone 
(N=6,964)

Patients Given 
Olanzapine 
(N=3,421)

Mean SD Mean SD Mean SD

Age (years) 81.1 7.8 82.9 7.1 81.2 7.5
Number of prescription drugs in past year 10.9 8.0 10.8 7.3 11.8 7.8

N % N % N %

Female 670 66 4,805 69 2,360 69
Residence in long-term care facility 338 33 2,960 43 1,463 43
Hospitalization in past year 481 47 3,177 46 1,557 46
Hospitalizations in past 5 years

Congestive heart failure 363 36 2,695 39 1,163 34
Acute myocardial infarction 84 8 550 8 232 7
Ischemic heart disease 265 26 1,813 26 835 24
Stroke 119 12 876 13 380 11
Coronary disease other than acute myocardial infarction 28 3 130 2 76 2
Malignancy 97 10 350 5 172 5

Drug utilization (from 120 days before index date to end
of follow-up period)
Angiotensin-converting enzyme inhibitors 321 32 2,407 35 1,146 34
Antiarrhythmics 29 3 190 3 95 3
Anticoagulants 109 11 908 13 357 10
Antihyperglycemics 146 14 1,006 14 483 14
Antiplatelet drugs 35 3 276 4 119 3
Aspirin 173 17 1,070 15 532 16
Beta-blockers 199 20 1,356 19 656 19
Calcium channel antagonists 218 21 1,426 20 723 21
Digoxin 120 12 917 13 379 11
Diuretics

Loop diuretics 296 29 2,212 32 963 28
Thiazide diuretics 129 13 862 12 448 13

Estrogen 56 6 288 4 183 5
Lipid-lowering drugs 118 12 730 10 460 13
Nitrates 190 19 1,325 19 595 17

a Information obtained from a review of linked administrative health care databases in Ontario, Canada, for all patients over the age of 66 who
initiated treatment with risperidone, olanzapine, or a typical antipsychotic. 
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published study of olanzapine use in elderly dementia pa-
tients, there were no reported differences in the rates of
cerebrovascular adverse events compared with placebo,
although that study did not include patients with vascular
dementia, unlike the risperidone studies (8).

While this study demonstrated no statistically signifi-
cant increase in the risk of stroke for olanzapine or risperi-
done in over 11,000 antipsychotic users, the possibility of a
type II error to detect small differences in stroke-related
outcomes between groups cannot be excluded. Assuming
the relative risk of stroke in risperidone-treated patients
was 1.4, this would translate into approximately two extra
strokes per 1,000 person-years. The fact that we were un-
able to detect an effect does provide information on the
anticipated effect size. Further studies to assess the spe-
cific risks of atypical antipsychotic use in elderly dementia
patients are required.
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