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ardive dyskinesia is characterized by involuntary
movements, typically of the mouth, lips, and tongue,
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T
but which also may involve any muscle in the body.
Although antipsychotics have been implicated as causing
tardive dyskinesia because of their role in the up-regulation
of dopamine receptors, spontaneous dyskinesias existed
among patients with schizophrenia in the pre-antipsychotic
era, and high rates of abnormal involuntary movements
have also been found among institutionalized geriatric pa-
tients never exposed to antipsychotics.1 Thus, antipsy-
chotics are not the sole cause of dyskinesias.

To evaluate whether or not an antipsychotic is associ-
ated with a risk of tardive dyskinesia, the proportion of
patients exposed to the medication who develop tardive
dyskinesia must be compared with the expected rate of
emergence of spontaneous dyskinesia in patients with the
same diagnosis.2,3 In a large, multisite study,4 2250 subjects
were examined for abnormal involuntary movements by
the same team of trained raters. Spontaneous dyskinesia
rates were 1.3% among 400 otherwise healthy elderly peo-
ple, 4.8% among medical geriatric inpatients, and ranged
from 0% to 2% among psychiatric patients never exposed
to antipsychotics. Prevalence rates ranged from 13.3%
among patients at a voluntary psychiatric hospital to 36.1%
among state psychiatric hospital patients. With such mark-
edly different prevalence rates across sites within the

same study, it is easy to see why prevalence is such a dif-
ficult measure to delineate or compare between different
studies.

Both conventional and atypical antipsychotics have
high affinity for dopamine-2 (D2) receptors and are as-
sociated with an increase in D2 receptor binding. This
antipsychotic-induced up-regulation of D2 receptors has
been associated with the development of tardive dys-
kinesia. Atypical antipsychotics, however, appear to be
associated with a lower risk of tardive dyskinesia than
conventional antipsychotics. A study5 of 9 patients with
DSM-IV schizophrenia who had been treated with the con-
ventional antipsychotics haloperidol (N = 3) or perphena-
zine (N = 1) or with the atypical antipsychotics risperidone
(N = 3) or olanzapine (N = 2) showed increases in D2 bind-
ing potentials in both groups. Following a 14-day washout,
the binding potentials of D2 receptors in the 2 groups were
measured using positron emission tomography (PET). In-
creases in D2 binding were 37% in the conventional anti-
psychotic group and 31% in the atypical antipsychotic
group. Patients who showed the highest degree of D2 re-
ceptor up-regulation (98%) developed severe and persis-
tent tardive dyskinesia.

Prolonged dopamine blockade, as a result of antipsy-
chotic use, may lead to an increase in the number of recep-
tors and the avidity with which they bind to dopamine.
In addition to the up-regulation of D2 receptor binding,
PET scans in patients taking atypical antipsychotics have
shown that acute motor side effects generally occur when a
drug dose results in D2 receptor occupancy of about 80%
or higher.6

The existence of spontaneous dyskinesia among pa-
tients who have never taken antipsychotic medication
complicates efforts to define the risk of antipsychotic-
induced tardive dyskinesia. Also, multiple syndromes may
cause abnormal movements that may collectively be mis-
taken for tardive dyskinesia. This article will focus on the
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prevalence and incidence of tardive dyskinesia as it relates
to antipsychotic use.

PREVALENCE

Accurate estimates of the risk of tardive dyskinesia, ei-
ther with antipsychotics in general or with a specific drug,
are difficult to obtain and can be misleading for several
reasons. First, prevalence estimates are based on the per-
centage of a population that is affected at a given point in
time and may, therefore, vary widely. Prevalence data re-
ported for tardive dyskinesia are generally based on a large
number of individuals seen at a particular clinical facility
or in an outpatient program at a given time who had abnor-
mal involuntary movements that might be attributed to
treatment with antipsychotic drugs.

Second, prevalence comparisons often fail to distinguish
between risk factors (e.g., age, female sex, and diabetes
mellitus) and predictive factors (e.g., early extrapyramidal
symptoms [EPS], duration of exposure to antipsychotic
treatment, and total dose administration over time).7–9 Age
has been the variable most consistently related to increased
prevalence of tardive dyskinesia among antipsychotic-
treated patients. Some unexplained predisposing factors
also contribute to the risk of developing tardive dyskinesia.
Among patients receiving equivalent amounts of antipsy-
chotic drugs, some patients develop tardive dyskinesia
while others do not. Clinical differences may predispose in-
dividuals to tardive dyskinesia, e.g., nonpsychotic patients
being treated with antipsychotic drugs for other conditions,
particularly affective disorders. Patients who may have
never received antipsychotic drugs but have abnormal
movements unrelated to treatment may be considered false-
positives. Many patients are examined when they are al-
ready receiving antipsychotic drugs. Some of these patients
may not readily manifest evidence of tardive dyskinesia and
could be considered false-negatives. These factors con-
found the collecting of relevant information for determin-
ing the prevalence of tardive dyskinesia.

The percentage of patients identified as having tardive
dyskinesia at baseline by Beasley et al.10 was 28.8%. My
colleagues and I8 reported a 23.4% prevalence across 3
study sites, and other studies and reviews suggest a preva-
lence of about 20% among patients with schizophrenia.1

Despite their variability depending on population, preva-
lence estimates have played an important role in drawing
attention to antipsychotic-induced tardive dyskinesia.
Prevalence studies have helped to define the scope of the
problem, identify populations at risk, and suggest risk
factors.

INCIDENCE

Unlike prevalence estimates, which are based on an ob-
served population at one point in time, incidence estimates

are based on the rate of occurrence in the same set of pa-
tients observed over time. Long-term prospective studies
have helped to identify specific putative risk factors for
tardive dyskinesia. These potential risks include the nature
of the drug being administered and treatment response,
the duration of drug treatment, age, sex, race, and comor-
bid conditions. Also, the incidence of tardive dyskinesia
among patients who have been exposed to only 1 antipsy-
chotic appears to be lower than the incidence found in
patients who have tried multiple antipsychotics (this may
be related, however, to treatment responsiveness and/or
vulnerability to EPS).

Patients administered conventional antipsychotic drugs
have a greater incidence of tardive dyskinesia than pa-
tients administered atypical antipsychotic drugs. My col-
leagues and I recently conducted a systematic review11 of
studies that had lasted at least 1 year and involved the
atypical antipsychotic medications (Table 1).10,12–17 The
data suggest that the risk is not absent with atypical anti-
psychotics, but it is significantly less and may be some-
where between one fifth and one tenth of the risk seen with
conventional antipsychotic drugs.

Treatment response is another indicator of the risk of
tardive dyskinesia. A review of data from a prospective
study of first-episode psychosis18 in 118 drug-naïve pa-
tients with schizophrenia or schizoaffective disorder who
were followed for 8.5 years showed that greater illness se-
verity at baseline and poor response to conventional anti-
psychotics was a significant predictor of the risk of tardive
dyskinesia. Treatment responders, on the other hand, had a
lower risk of presumptive tardive dyskinesia.

The risk of tardive dyskinesia may decline over time.
Patients treated with conventional antipsychotics for 5
years without developing tardive dyskinesia have a lower
risk during the second 5 years (J.M.K.; M. G. Woerner,
Ph.D.; M. Borenstein, Ph.D.; et al., manuscript submitted,
and references 19–21). Risk continues to decline with the
third 5 years, and so on. Whether this pattern will hold
with the atypical drugs or whether they just delay the risk
is a very important question. My own experience in fol-
lowing patients taking clozapine for many years has
shown no development of tardive dyskinesia, which also
bodes well for some of the other atypical drugs.

Age is the most consistently replicated risk factor in in-
cidence studies. Annual cumulative incidence rates of tar-
dive dyskinesia have been reported to be 4% to 5% in
young adults.8 In studies that focused specifically on the
elderly, as discussed by Jeste22 elsewhere in this supple-
ment, the incidence estimates tended to be 5 or 6 times
higher than those in young adult populations.

Early-occurring EPS, including early parkinsonism or
akathisia, may be associated with a subsequent risk for de-
veloping tardive dyskinesia.23,24 As a class, atypical anti-
psychotics have shown a reduced risk of acute EPS com-
pared with conventional antipsychotic drugs, and this may
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be why long-term data show that the incidence of tardive
dyskinesia is lower with atypical drugs. Several incidence
studies21,25–27 have supported the hypothesis that tardive
dyskinesia is more likely to occur in patients who experi-
ence early extrapyramidal symptoms.

In general practice, clinicians have been hesitant to
prescribe continuous drug treatment with conventional
antipsychotics in first-episode patients with psychosis,
patients with affective disorders who have psychotic signs
and symptoms, or psychotic patients whose diagnosis
is uncertain. Because continuous conventional antipsy-
chotic treatment is associated with a risk of tardive dys-
kinesia, reducing total cumulative antipsychotic drug ex-
posure through intermittent or targeted treatment would
seem a logical course of action. Unfortunately, studies28,29

that have examined that issue consistently found that in-
termittent or targeted treatment was associated with sig-
nificantly higher rates of relapse and rehospitalizations
than continuous treatment. Thus, from a clinical efficacy
standpoint, intermittent or targeted treatment was not as
efficacious as continuous treatment and did not reduce the
incidence of tardive dyskinesia.

CONCLUSION

Accurate estimates of the risk of tardive dyskinesia are
difficult to obtain and can be misleading. Antipsychotic-
induced up-regulation of D2 receptor binding is associ-
ated with the development of tardive dyskinesia, but con-
ventional antipsychotics carry a greater risk than atypical
antipsychotics. PET scans have provided some evidence
of the relationship between the up-regulation of D2 re-
ceptor binding and the development of tardive dyskine-
sia. Spontaneous dyskinesia and other syndromes that
include abnormal movements further complicate the in-
vestigation into the prevalence and incidence of tardive
dyskinesia.

Prevalence estimates may be misleading because they
cannot adequately evaluate many risk factors or predic-
tive factors, nor can they take into account clinical differ-
ences or the fact that some patients are drug naïve while
others are already receiving antipsychotic drugs. Inci-
dence estimates, on the other hand, are helpful in deter-
mining risk factors because they include the same set of
patients over a period of time. The challenge with inci-
dence studies, however, is that patients are often treated
with a variety of different medications over time and are
frequently lost to follow-up.

Regardless of the methods used to determine the rate
of tardive dyskinesia in adults taking antipsychotic drugs,
atypical antipsychotics are associated with a reduced risk
of tardive dyskinesia compared with conventional anti-
psychotics. Further longitudinal studies with atypical
agents are needed to determine if tardive dyskinesia is
being delayed or is actually prevented.

Drug names: clozapine (Clozaril and others), haloperidol (Haldol
and others), olanzapine (Zyprexa), perphenazine (Trilafon and others),
quetiapine (Seroquel), risperidone (Risperdal), ziprasidone (Geodon).

Disclosure of off-label usage: The author has determined that, to the
best of his knowledge, no investigational information about pharma-
ceutical agents has been presented in this article that is outside U.S.
Food and Drug Administration–approved labeling.
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