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Objective: Since most of the world’s schizophrenia patients
are treated with conventional antipsychotics, the authors evalu-
ated various methods for establishing the prevalence of neuro-
leptic-induced movement disorders in these patients.

Method: DSM-IV criteria and established score thresholds on a
movement disorder rating scale were used to identify cases of
neuroleptic-induced movement disorder in a representative Es-
tonian patient sample of 99 chronic institutionalized schizo-
phrenia patients, 18–65 years old, treated with conventional
neuroleptics (79.8%) or clozapine (20.2%).

Results: Neuroleptic-induced movement disorders according
to DSM-IV criteria were found in 61.6% of the group: 31.3% had
neuroleptic-induced akathisia, 23.2% had neuroleptic-induced
parkinsonism, and 32.3% had neuroleptic-induced tardive dys-
kinesia. Prevalence rates for akathisia and tardive dyskinesia
were similar when either DSM-IV criteria or rating scale scores
were used, but the prevalence rate for parkinsonism was much
lower per DSM-IV criteria than according to rating scale score.

Conclusions: Nearly two-thirds of chronic schizophrenia pa-
tients suffered from a neuroleptic-induced movement disorder.
Globally, extrapyramidal adverse effects still impose a huge
burden on the majority of neuroleptic-treated individuals with
schizophrenia. The discrepancy between the standard identifi-
cation methods for neuroleptic-induced movement disorder in-
dicate the need for further research.

(Am J Psychiatry 2004; 161:160–163)

Neuroleptic-induced movement disorders constitute
a worldwide problem in the treatment of schizophrenia
because of the limited affordability of atypical antipsy-
chotic drugs and because even the atypical antipsychotics
can cause extrapyramidal symptoms (1, 2). Reported prev-
alences for neuroleptic-induced movement disorders are
29%–74% (3–6): 9%–35% for neuroleptic-induced akathi-
sia (2–4, 6–9), 9%–36% for neuroleptic-induced parkin-
sonism (2–6, 9, 10), and 18%–46% for neuroleptic-induced
tardive dyskinesia (2–6, 10–12).

The adverse motor effects have been identified with
clinical rating scales primarily aimed at assessing symp-
tom severity. The generalizability of previous results is re-
duced by the variety of rating scales, variability of thresh-
old values used, and heterogeneity of study populations.
To our knowledge, no previous studies have evaluated the
prevalence of neuroleptic-induced movement disorders
by using DSM-IV research criteria. According to the DSM-
IV Task Force, these criteria should be tested and possibly
refined in future studies.

Our aim was to assess the prevalence of neuroleptic-in-
duced movement disorders in an Estonian institutional-
ized population by using various diagnostic criteria.

Method

We recruited 99 institutionalized adult patients with chronic
schizophrenia from a state nursing home in central Estonia with
354 inhabitants, 172 of whom were diagnosed with schizophrenia.
Inclusion criteria were DSM-IV diagnosis of schizophrenia or
schizoaffective disorder, stable antipsychotic medication regimen
(for at least 1 month), and age of 18–65 years. Diagnoses were

made by a psychiatrist (S.J.) according to a semistructured inter-
view that used DSM-IV criteria for schizophrenia and available
medical records. Sixty-eight schizophrenia patients failed to meet
inclusion criteria: 63 were older than 65, and five were not receiv-
ing antipsychotic medication. One patient was excluded because
of severe somatic and neurological illness; there were four refusals.

Written informed consent was obtained from the subjects, and
the study was approved by local ethics committee. Data were col-
lected from Oct. 10, 2001, to March 27, 2002.

An experienced clinician (S.J.) assessed all subjects to identify
neuroleptic-induced movement disorders (akathisia, parkinson-
ism, or tardive dyskinesia) in accordance with DSM-IV. The tem-
poral connection between a neuroleptic-induced movement dis-
order and a neuroleptic medication was established retrospec-
tively by interview and medical records. The same clinician (S.J.)
evaluated prevalence and severity of neuroleptic-induced move-
ment disorders using the Barnes Rating Scale for Drug-Induced
Akathisia (13), the Simpson-Angus Rating Scale (14), and the Ab-
normal Involuntary Movement Scale (AIMS) (15). The threshold
value for akathisia was a Barnes scale total score of 2 or more
(scale range=0–5) (13); for parkinsonism, the threshold value was
a Simpson-Angus Rating Scale mean global score of 0.3 or more
(scale range=0–4) (14). Cases of tardive dyskinesia were defined
by the AIMS according to Schooler-Kane criteria, which require at
least moderate dyskinetic movements in one body area or mild
dyskinetic movements in two body areas (15, 16).

Student’s independent sample t tests and chi-square tests were
used for comparison of the subjects with and without neurolep-
tic-induced movement disorders. The software used in analyses
was SPSS 11.0 (17).

Results

Of the 99 participants, 45 (45.5%) were male, and 54
(54.5%) were female. The mean age was 49.7 years (SD=
9.5). The mean length of continuous treatment in the hos-
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pital or nursing home was 13.6 years (SD=9.0). Seventy-
nine (79.8%) patients were receiving conventional anti-
psychotics, and 20 (20.2%) were receiving clozapine (one
was receiving clozapine combined with sulpiride). Sixteen
(16.2%) patients were receiving combinations of typical
antipsychotics (either predominantly low-dose [N=10] or
predominantly high-dose [N=6] neuroleptic regimens),
and 63 (63.6%) were receiving monotherapy (haloperidol:
N=29; zuclopenthixol: N=28; perphenazine, chlorprom-
azine, or thioridazine: N=6). No new atypical antipsychot-
ics were used. The mean daily chlorpromazine equivalent
dose (18) was 328 mg (SD=221). Seven (7.1%) patients re-
ceived benzodiazepines, 13 (13.1%) received tricyclic anti-
depressants, 15 (15.2%) received anticonvulsants, and one
(1.1%) received lithium. Fourteen (14.2%) patients re-
ceived the anticholinergic drug trihexyphenidyl. Sixty-
four (64.7%) patients were smokers.

The total prevalence of neuroleptic-induced movement
disorders according to DSM-IV criteria was 61.6%: 31.3%
had neuroleptic-induced akathisia, 23.2% had neurolep-
tic-induced parkinsonism, and 32.3% had neuroleptic-in-
duced tardive dyskinesia (see Figure 1 for comorbidity).
The prevalence of neuroleptic-induced movement disor-
ders in the patients receiving clozapine was significantly
lower than in those receiving conventional antipsychotics
(35.0% versus 68.4%, respectively) (χ2=7.51, df=1, p=
0.006). The mean age of those with a neuroleptic-induced
movement disorder (51.5 years [SD=8.5]) was significantly
higher than that of patients with no neuroleptic-induced
movement disorder (46.9 years [SD=10.4]) (t=–2.28, df=97,
p<0.03). Among the neuroleptic-induced movement dis-
order subgroups, a significant difference in mean age was
found only in the neuroleptic-induced parkinsonism
group (53.7 [SD=7.3] versus 48.5 years [SD=9.8]; t=–2.77,
df=59, p=0.008). Chi-square tests revealed no differences
between patients with a neuroleptic-induced movement
disorder and those without with respect to sex, smoking
status, and use of antidepressants, anticonvulsants, ben-
zodiazepines, or anticholinergic drugs. Student’s indepen-
dent sample t tests also revealed no differences in length
of institutionalization or antipsychotic dosage in chlor-
promazine equivalents between patients with and those
without a neuroleptic-induced movement disorder.

The prevalence of neuroleptic-induced akathisia ac-
cording to global score on the Barnes scale was 27.3% (27
patients), which was 92% consistent with the prevalence
according to DSM-IV criteria (i.e., of 99 patients classified
as having or not having akathisia per the Barnes scale, the
DSM-IV criteria similarly identified 91; sensitivity=93%
[N=25 of 27 similarly classified as having akathisia], speci-
ficity=92% [N=66 of 72 similarly classified as not having
akathisia]). The prevalence of neuroleptic-induced par-
kinsonism according to mean score on the Simpson-An-
gus Rating Scale was 72.7% (72 patients), which was 50.5%
consistent with the prevalence according to DSM-IV crite-
ria (i.e., of 99 patients classified as having or not having

parkinsonism per the Simpson-Angus Rating Scale, the
DSM-IV criteria similarly identified 50; sensitivity=32%
[N=23 of 72 similarly classified as having parkinsonism],
specificity=100% [N=27 of 27 similarly classified as not
having parkinsonism]). The prevalence of neuroleptic-in-
duced tardive dyskinesia according to Schooler-Kane cri-
teria for the AIMS was 31.3% (31 patients), which was
99.0% consistent with the prevalence according to DSM-
IV criteria (i.e., of 99 patients classified as having or not
having tardive dyskinesia per the AIMS, the DSM-IV crite-
ria similarly identified 98; sensitivity=100% [N=31 of 31
similarly classified as having tardive dyskinesia], specific-
ity=99% [N=67 of 68 similarly classified as not having tar-
dive dyskinesia]).

Discussion

We examined the prevalence of three DSM-IV-defined
neuroleptic-induced movement disorders (akathisia,

FIGURE 1. Neuroleptic-Induced Movement Disorders in 99
Estonian Inpatients With Chronic Schizophrenia Treated
With Conventional Antipsychotics or Clozapine
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parkinsonism, and tardive dyskinesia) in a group of
chronic schizophrenia inpatients receiving treatment
that represented standard treatment in transitional and
developing economies, where most of the world’s psy-
chiatric patients live. Since atypical antipsychotics are
unavailable, cheaper means of reducing neuroleptic-
induced movement disorders, such as lowering antipsy-
chotic dosage and using clozapine or anticholinergics,
are employed. The clinical practice in the study popula-
tion was first to lower the antipsychotic dose and then, if
necessary, to add anticholinergics.

To our knowledge, this is the first prevalence study to
use DSM-IV criteria for identification of neuroleptic-in-
duced movement disorders and one of the few studies that
estimates the three neuroleptic-induced movement disor-
ders simultaneously. We found that nearly two-thirds of
the patients suffer from a neuroleptic-induced movement
disorder despite the relatively low antipsychotic doses and
the use of anticholinergics. Since the mean antipsychotic
dose in the study population was relatively low, we suggest
that the prevalence of neuroleptic-induced movement
disorders probably is higher with commonly used antipsy-
chotic doses.

The sample was gathered from the largest nursing home
in Estonia; approximately 13% of all institutionalized psy-
chiatric patients in Estonia are treated there. The sample is
representative of schizophrenia patients in the nursing
home, since 91% of all patients 18–65 years old partici-
pated. The medication of the sample represents typical
medication available in state institutions for schizophre-
nia patients in Estonia (19).

The prevalence rates of neuroleptic-induced movement
disorders defined by DSM-IV criteria compared with those
obtained by rating scales were similar for akathisia and
tardive dyskinesia but very different for parkinsonism. The
Simpson-Angus Rating Scale-based case definition for
neuroleptic-induced parkinsonism (threshold of >0.3)
yielded a prevalence of more than 70%, whereas the DSM-
IV-defined prevalence was less than 30%. This may be
caused for example by overrepresentation of rigidity items
in Simpson-Angus Rating Scale (2) or by too low of a Simp-
son-Angus Rating Scale score threshold value in this pop-
ulation, or alternatively, by low sensitivity of DSM-IV neu-
roleptic-induced parkinsonism criteria. The differences in
sensitivity between Simpson-Angus Rating Scale and
DSM-IV case definition of neuroleptic-induced parkin-
sonism raise the question of whether Simpson-Angus Rat-
ing Scale item selection should be reestablished, score
threshold redefined, or whether refinements of neurolep-
tic-induced parkinsonism criteria in upcoming versions of
DSM should be undertaken. Receiver operating character-
istic curve analysis using the Simpson-Angus Rating Scale
and DSM-IV criteria yielded an optimal threshold value of
0.92 instead of 0.3 for the Simpson-Angus Rating Scale.

The main limitations of this study are connected to the
nature of neuroleptic-induced movement disorder: 1) co-

occurrence of spontaneous movement disorders, com-
monly detected in schizophrenic populations (20), could
not be excluded, and 2) the DSM-IV diagnoses of neuro-
leptic-induced movement disorder in this study, as in clin-
ical settings in general, are partially based on retrospective
information.

In conclusion, nearly two-thirds of institutionalized
schizophrenia patients were shown to suffer from adverse
effects of conventional antipsychotics. Since the costs of
atypical antipsychotics are too high for most patients of
the world, other ways of coping with neuroleptic-induced
movement disorder must be explored.
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Objective: Antidepressant responses were compared in DSM-IV
bipolar and unipolar depression.

Method: The authors analyzed clinical records for outcomes of
antidepressant trials for 41 patients with bipolar depression and
37 with unipolar depression, similar in age and sex distribution.

Results: Short-term nonresponse was more frequent in bipolar
(51.3%) than unipolar (31.6%) depression. Manic switching oc-
curred only in bipolar depression but happened less in patients
taking mood stabilizers (31.6% versus 84.2%). Cycle acceleration
occurred only in bipolar depression (25.6%), with new rapid cy-
cling in 32.1%. Late response loss (tolerance) was 3.4 times as
frequent, and withdrawal relapse into depression was 4.7 times
less frequent, in bipolar as in unipolar depression. Mood stabi-
lizers did not prevent cycle acceleration, rapid cycling, or re-
sponse loss. Modern antidepressants, in general, did not have
lower rates of negative outcomes than tricyclic antidepressants.

Conclusions: The findings suggest an unfavorable cost/benefit
ratio for antidepressant treatment of bipolar depression.

(Am J Psychiatry 2004; 161:163–165)

Antidepressant effectiveness and safety in bipolar de-
pression, especially in the long term, are far less estab-
lished than in unipolar major depression, despite wide-
spread antidepressant treatment for both groups (1, 2).
Clinical experience suggests that antidepressants are effec-
tive in the short term for bipolar depression, but the few
randomized, long-term trials of antidepressants (mainly
tricyclics) failed to show superior protection against recur-
rence over lithium alone (2), and trials of modern antide-
pressants are rare (2–5). Manic switching and cycle acceler-
ation appear to be common, may be somewhat less likely
with some modern antidepressants, and may be amelio-
rated by cotreatment with some mood stabilizers (1, 2, 5–
7). Given such limited information, we compared effects of
modern and older antidepressants in patients with bipolar
and unipolar depression.

Method

We identified 78 outpatients with DSM-IV major affective dis-
orders exposed to 228 antidepressant trials (mean=74.0 weeks/
trial, SD=75.9, median=53.4, range=2–416). Of these 78, 41 had bi-
polar disorder and 37 had unipolar major depression; ages and
sex distributions were similar. Of the bipolar patients, 26 (63.4%)
had bipolar I disorder, 10 (24.4%) had bipolar II disorder, and five

(12.2%) had bipolar disorder not otherwise specified. They in-
cluded 15 men and 26 women, and their mean age was 38.3 years
(SD=12.0). The patients with unipolar depression included 19
men and 18 women, and their mean age was 37.8 years (SD=1.9).
Chart reviews and clinical interviews by the treating psychiatrists
(C.F.B., S.N.G., N.J.K.) based on systematic assessment of the
DSM-IV criteria for major depressive and manic/hypomanic epi-
sodes supported consensus-based outcome assessments. These
clinical, nonresearch assessments represent the clinical standard
of care in our clinics. Our institutional review boards waived pa-
tient-specific informed consent for this confidential chart review
and anonymous reporting of aggregate data.

Most of the antidepressants administered were selective sero-
tonin-reuptake inhibitors (SSRIs; venlafaxine was used in 56 tri-
als), bupropion (23 trials), or tricyclics (11 trials). Other “miscella-
neous agents” were used in 12 trials and included the monoamine
oxidase inhibitors phenelzine (two trials), isocarboxazid (one
trial), and tranylcypromine (one trial), a stimulant (d-amphet-
amine, one trial), and the atypical agents nefazodone (three trials),
mirtazapine (two trials), and St. John’s wort (two trials). SSRIs,
bupropion, mirtazapine, and nefazodone were classified as
“modern” antidepressants. Mood stabilizers included carba-
mazepine, divalproex, and lithium.

Nonresponse was a lack of recovery by 4 weeks at dose equiva-
lents (1) of ≥20 mg/day of fluoxetine or ≥150 mg/day of imipra-
mine. Loss of response was defined as the reemergence of a DSM-
IV major depressive episode after 1 or more months of recovery.
Relapse was a new depression less than 8 weeks after discontinu-
ation of antidepressant treatment. Manic switching was defined


