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Objective: This study investigated the rate of spontaneous abnormal involuntary move-
ments in a group of patients presenting with a first episode of schizophrenia or schizo-
phreniform psychosis. Method: Seventy-nine patients with a first episode of schizophrenia
or schizophreniform psychosis who presented to a catchment area psychiatric service over
a 3-year period, and who were neuroleptic-naive or had been medicated for less than 1
month, were examined for the presence of involuntary movements with use of the Abnor-
mal Involuntary Movement Scale. Results: Six patients (7.6%) had spontaneous dyskine-
sia as defined by the criteria of Schooler and Kane, and nine other patients had mild orofa-
cial involuntary movements. The patients with spontaneous dyskinesia had completed
significantly fewer years of education than the patients without dyskinesia. Spontaneous
involuntary movements were unrelated to age at presentation for treatment. Conclusions:
Spontaneous abnormal involuntary movements were evident among a proportion of pa-
tients with first-episode schizophrenia or schizophreniform psychosis at baseline presenta-
tion and were associated with reduced educational attainment. This finding supports previ-
ous suggestions that abnormal involuntary movements in schizophrenia may be related to
the pathophysiology of the iliness and therefore cannot be attributed entirely to the adverse

effects of neuroleptic medication.
(Am J Psychiatry 1998; 155:1202—-1206)

Tardive dyskinesia has long been considered to be a
side effect of neuroleptic medications (1, 2). The fact
that it is both common and potentially irreversible (3,
4) makes it perhaps the most serious long-term side
effect of these drugs, which are one of the mainstays
of treatment of schizophrenia and other psychotic
disorders.

An alternative perspective is that abnormal involun-
tary movements are not simply a side effect of treat-
ment but may be, at least partially, an inherent part of
some psychotic illnesses (5-7). Reports of abnormal
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involuntary movements in schizophrenia date almost
from the first description of the disorder itself. The ab-
normal involuntary movements in dementia praecox
described by Kraepelin (8) are indistinguishable from
the movements we now term tardive dyskinesia. Retro-
spective examination of case records from the pre-
neuroleptic era (9, 10) suggests a movement disorder
rate of 15%-28%, which is similar to the reported rate
of 15%-20% for tardive dyskinesia in the postneuro-
leptic era (3, 11, 12).

Studies on the frequency of spontaneous dyskinesia
(13-17) are summarized in table 1. These studies, with
the exception of the one by Moussaoui and colleagues
(17), tend to show an increasing rate of spontaneous
dyskinesia with increasing age and chronicity of ill-
ness. The highest rate was reported by Owens et al.
(13) in a sample of long-term institutionalized patients,
which may have a selection bias for higher rates of
movement disorders (18). Studies of groups of non-
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TABLE 1. Key Studies on the Rate of Spontaneous Dyskinesia

GERVIN, BROWNE, LANE, ET AL.

Patients
Mean Mean lliness With
Age Duration Sample _Dyskinesia
Study Year Patient Group Country (years) (years) Size N %
Owens et al. (13) 1982 Long-term institutionalized England 68 36 52 27 52
Chorfi and Moussaoui (14) 1985  Young Morocco 24 1 50 0 0
McCreadie and Ohaeri (15) 1994  Middle-aged Nigeria
Never medicated 45 8 12 0 0
<3 months of medication 39 7 49 5 10
McCreadie et al. (16) 1996 Elderly India
Never medicated 65 14 21 8 38
Medicated 57 19 83 34 41
Moussaoui et al. (17) 1996  Young Morocco 29 5
Never medicated 80 22 28
Medicated 61 14 23
institutionalized patients report somewhat lower but ~ RESULTS

widely varying rates that are not fully explained by dif-
ference in age (14-17).

A fundamental issue is whether such movements are
present at the time of first presentation of the illness or
develop over time, either in relation to or independent
of exposure to neuroleptic medication. In a study of
first-episode schizophrenia/schizoaffective disorder,
Chatterjee and colleagues (19) found that only one of
89 patients evidenced abnormal involuntary move-
ments. We undertook a study to ascertain the rate of
spontaneous abnormal involuntary movements at
baseline presentation among Irish patients with first-
episode schizophrenia/schizophreniform psychosis
from a defined urban catchment area population.

METHOD

The subjects were drawn from an ongoing prospective study of
first-episode psychosis being carried out in Cluain Mhuire, a south
Dublin catchment area that provides community-based mental
health care for a geographically defined region with a population of
165,000 persons. Patients who came to the psychiatric service and
met the DSM-III-R criteria for schizophrenia or schizophreniform
psychosis were assessed at the time of presentation. “First episode”
was defined as the first presentation of a patient with acute psychotic
symptoms to a psychiatric service. The purpose and nature of the
study were explained to the patients, and informed consent was ob-
tained.

Patients were examined for the presence and severity of involun-
tary movements by one of the investigators (M.G.) using the Abnor-
mal Involuntary Movement Scale (AIMS), which assesses involun-
tary movements in seven body areas and has been described in detail
elsewhere (20). The presence of spontaneous dyskinesia was deter-
mined with use of the criteria of Schooler and Kane (21), which re-
quire that a patient have mild involuntary movements in at least two
body areas or moderate involuntary movements in one body area to
be classified as a “case.” After the AIMS examination, demographic
and clinical data were compiled by interview and review of clinical
case notes.

Statistical analyses were performed with the Statistical Package
for the Social Sciences. Between-group differences were examined
with the use of two-tailed independent t tests and Fisher’s exact test.
The relationship of sociodemographic and clinical variables to di-
chotomous and linear AIMS measures was examined by means of
multiple logistic and linear regression, respectively.
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Seventy-nine patients with a first episode of psycho-
sis who met the DSM-I1II-R criteria for schizophrenia
or schizophreniform psychosis were assessed over the
period of the study. Of these, 50 (63%) were male and
29 were female. Their mean age was 27.7 years (SD=
9.7). Forty-nine of these patients were neuroleptic-na-
ive at the time of assessment; the remaining 30 had
been medicated for less than 1 month, either having
been started on medication before referral by their pri-
mary health care physicians or being too ill to cooper-
ate with assessment before treatment began. Seventeen
patients (22%) also met the DSM-I11-R criteria for
drug or alcohol abuse or dependence in the past
month. Four patients had comorbid physical illness:
one had partial deafness, another had a congenital
hand deformity, the third had a history of head injury,
and the fourth was receiving interferon treatment for
nonmetastatic malignant melanoma. Seventy-seven pa-
tients were Caucasian, and two patients were of mixed
racial origin.

The mean total AIMS score for the group was 1.6
(SD=2.2, range=0-12). When the criteria of Schooler
and Kane were applied, six patients were found to
have spontaneous dyskinesia. Five of these were neuro-
leptic-naive, and one had been treated with neurolep-
tics for 1 week; all were of Irish origin and free of co-
morbid physical illness. Two of these patients with
spontaneous dyskinesia had comorbid cannabis and
alcohol dependence. The topography of their involun-
tary movements was primarily orofacial; three patients
had mild orofacial movements of the tongue, jaw, and
lips, and two patients evidenced a mixed topography
with jaw and tongue movements (one having moderate
severity) in conjunction with mild upper limb move-
ments. One patient had mild upper and lower limb
movements only. A further nine patients had mild in-
voluntary movements of one orofacial region but did
not meet the Schooler and Kane criteria for spontane-
ous dyskinesia. The four patients with comorbid phys-
ical illness did not have mild involuntary movements in
any body area. The rate of spontaneous dyskinesia in
the total group of patients with first-episode schizo-
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TABLE 2. Logistic Regression Analysis of Demographic and
Clinical Variables (Before Forward-Stepping Procedure), With
Presence of Dyskinesia® as the Dependent Variable, for 79 Pa-
tients With First-Episode Schizophrenia or Schizophreniform
Disorder

Wald
2
Variable Beta SE (df=1) p
Age -0.01 0.05 0.10 0.75
Gender -0.56 0.52 1.16 0.28

Treatment status (never medi-

cated or medicated <1 month) 0.63 0.60 1.10 1.29
Current alcohol or drug abuse

or dependence 0.51 0.56 0.85 0.36
Years of education completed -0.56 0.29 3.71 0.05
Constant 471 3.44 1.87 0.12

a Determined with use of the criteria of Schooler and Kane (21).

TABLE 3. Linear Regression Analysis of Demographic and
Clinical Variables (Before Forward-Stepping Procedure), With
Total AIMS? Score as the Dependent Variable, for 79 Pa-
tients With First-Episode Schizophrenia or Schizophreniform
Disorder

t
SE  (df=5) p

Variable Beta
Age 0.01 0.03 051 0.61
Gender 0.22 055 0.39 0.70

Treatment status (never medi-
cated or medicated <1 month) 0.30 0.52 0.59 0.56
Current alcohol or drug abuse

or dependence 0.61 0.63 0.97 0.34
Years of education completed -0.25 011 -2.36 0.02
Constant 269 1.90 142 0.16

a8 AIMS=Abnormal Involuntary Movement Scale.

phrenia/schizophreniform psychosis was 7.6% (N=6
of 79; 95% confidence interval=2.8%-15.8%). The
rate in the neuroleptic-naive group was 10.2% (N=5 of
49; 95% confidence interval=3.4%-22.2%). Exclu-
sion of patients with current alcohol or drug abuse or
dependence had little influence on either rate: 6.5%
(N=4 of 62) in the total group and 9.8% (N=4 of 41)
in the neuroleptic-naive group.

The mean age at presentation did not differ between
the patients with spontaneous dyskinesia and those
without (mean=25.3 years, SD=11.6, and mean=27.9
years, SD=9.6, respectively; t=0.63, df=77, p=0.53).
There was no significant difference in gender distribu-
tion between the group of patients with spontaneous
dyskinesia (three male and three female) and the group
without (47 male and 26 female) (p=0.66, Fisher’s ex-
act test).

Patients with spontaneous dyskinesia had completed
significantly fewer years of education (mean=11.3
years, SD=2.3) than patients without spontaneous dys-
kinesia (mean=13.3 years, SD=2.4) (t=2.15, df=77, p=
0.03). However, in a logistic regression (table 2) in
which the presence of spontaneous dyskinesia was the
dependent variable and age, gender, years of educa-
tion, treatment status, and current drug or alcohol
abuse or dependence were the independent variables,
the overall regression model was not significant (-2 log
likelihood x2=8.21, df=5, p=0.15). When we went on
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to do a stepwise logistic regression using the same vari-
ables, years of education discriminated between the
groups (Wald x2=4.26, df=1, p=0.04, after the for-
ward-stepping procedure). However, when we used a
Bonferroni correction for the five variables considered
in the regression, this failed to reach the required level
of significance (corrected p=0.20). In a multiple linear
regression (table 3) with total AIMS score as the de-
pendent variable and the same independent variables
as above, the overall regression model was not signifi-
cant (F=1.41, df=5,73, p=0.23, R2=2.6%). After for-
ward stepping, years of education was the only vari-
able related to the total AIMS score (F=4.93, df=1,77,
p=0.03, R?=4.8%). However, again this did not meet
the required level of significance after Bonferroni cor-
rection (corrected p=0.15).

DISCUSSION

The principal finding of this study was a baseline
rate of 7.6% for spontaneous dyskinesia in a group of
patients with first-episode schizophrenia or schizo-
phreniform disorder presenting to a defined catchment
area psychiatric service over a 3-year period, which is
higher than the rate (1.1%) reported by Chatterjee and
colleagues (19) in their first-episode group. As pointed
out by these investigators (22), an important method-
ological issue in such studies is sampling technique,
since previous studies in the United States found lower
rates of tardive dyskinesia among patients in voluntary
hospitals (13.3%) than among patients in state hospi-
tals (36.1%) (23). In contrast, the organization of psy-
chiatric services in Ireland is such that patients are
treated in centers that serve defined geographical re-
gions, and these patients would therefore be more rep-
resentative. The lower rate of spontaneous involuntary
movements in our first-episode study group than the
15%-28% found by Fenton and colleagues (9), in a
retrospective study of patients from the preneuroleptic
era, may be explained by differences in the severity cri-
teria used to define “caseness” or by the fact that
movements were assessed a mean of 4.5 years after
first admission in their study.

Our finding that the patients with spontaneous dys-
kinesia were mainly from the never-medicated group
(10.2%, N=5 of 49), rather than from the group who
were minimally medicated before assessment (3.3%,
N=1 of 30), might suggest a possible underestimate of
the rate of spontaneous dyskinesia due to the phenom-
enon of masking caused by the presence of antipsy-
chotic-induced parkinsonism; this possibility was not
formally assessed and therefore could not be con-
trolled for in the present study. Thus, the higher rate of
10.2% found in the 49 neuroleptic-naive patients may
be a more accurate estimate.

This finding seems at odds with the findings of Mc-
Creadie and Ohaeri (15) in their Nigerian study, where
the rate was 0% for spontaneous dyskinesia in 12
never-medicated patients and 10% in 49 patients med-
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icated for less than 3 months. However, given the mod-
est size of their never-medicated group and an average
rate of 5% for spontaneous dyskinesia (11), this may
well have been a chance finding. Since Schooler and
Kane (21) define dyskinesia as spontaneous if the cu-
mulative drug exposure is less than 3 months, combin-
ing the two groups in the McCreadie and Ohaeri study
gives a rate of 8.2% in 61 patients, which is similar to
our finding and may be a closer reflection of the “true”
rate of spontaneous dyskinesia.

The mean total AIMS score for our six patients with
spontaneous dyskinesia was 7.3, indicating moderate
dyskinesia according to the criteria of Gardos and Ca-
sey (24). This is similar to the mean total AIMS score
of 7.5 previously found for 15 patients with tardive
dyskinesia in a group of 60 day patients from the same
catchment area who had received long-term treatment
with neuroleptics (25). Thus, the severity of spontane-
ous involuntary movements in first-episode patients is
similar to that in chronically ill, medicated patients
with tardive dyskinesia.

Although our finding that patients with spontaneous
dyskinesia had completed fewer years of education
was not significant in the regression models, Fenton et
al. (9) previously reported an association between
spontaneous dyskinesia and both a more malignant
course and lower IQ among patients with schizophre-
nia. There is an extensive literature regarding the asso-
ciation between tardive dyskinesia and cognitive func-
tion. Most authors (13, 26-30) but not all (31, 32)
report that patients with tardive dyskinesia show
poorer performance on neuropsychological testing
when compared with patients without such move-
ments. An important question is whether tardive dysk-
inesia goes hand-in-hand with cognitive dysfunction or
cognitive dysfunction antedates tardive dyskinesia.
While the literature is contradictory in this regard (33,
34), if one considers a lower number of years of educa-
tion to be indicative of poorer cognitive function (35),
our data, albeit modest due to the study group size, in-
dicate that patients who are neuroleptic-naive and who
have lower educational attainment are more likely to
demonstrate abnormal involuntary movements at pre-
sentation for treatment. This would suggest that fac-
tors relating to the origins of schizophrenia itself may
be intimately related to spontaneous dyskinesia.
Whether patients with lower educational attainment
are at increased risk over time of developing tardive
dyskinesia can only be answered by prospective fol-
low-up studies.

Our finding of no relation between the presence of
spontaneous dyskinesia and age in our subjects is not
surprising in a group of relatively young first-episode
patients that is homogeneous in age. The association
between increasing age and involuntary movements is
perhaps the most robust finding across studies in sam-
ples with different ages (11, 19, 36, 37) and merits
consideration as a potential confounding factor when
one is comparing rates among study groups or examin-

Am J Psychiatry 155:9, September 1998

GERVIN, BROWNE, LANE, ET AL.

ing clinical correlates. Similarly, the lack of a relation-
ship between spontaneous dyskinesia and gender is not
surprising in this first-episode group. In previous stud-
ies on tardive dyskinesia, some investigators have de-
tected such a difference (38, 39), while others have not
(40). It has been suggested that studies finding a higher
rate of involuntary movements in female subjects gen-
erally involve older populations; thus, the gender effect
may itself be age dependent (11, 41). However, the
modest number of patients with spontaneous dyskine-
sia in this study may have limited the detection of any
gender difference.

Spontaneous dyskinesia was more common at base-
line presentation among patients with first-episode
schizophrenia from a defined catchment area popula-
tion than was found previously in the first-episode
group of Chatterjee and colleagues (19). This adds
weight to the argument that involuntary movements in
schizophrenia may be at least in part intrinsic to the
pathophysiology of the illness rather than a side effect
of its treatment. The lower number of years of educa-
tion completed by patients with spontaneous involun-
tary movements, if considered indicative of poorer
cognitive function, suggests that associations between
involuntary movements and poorer cognitive function
may antedate the onset of the illness and may also be
independent of treatment with neuroleptic drugs. This
emphasizes the clinical and medicolegal importance of
monitoring patients for the presence of spontaneous
involuntary movements at the time of first presenta-
tion to a psychiatric service.
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