
Journal ofNeurology, Neurosurgery, and Psychiatry 1988;51:1525-1530

Topographic subtypes of tardive dyskinesia in
schizophrenic patients aged less than 60 years:

relationship to demographic, clinical, treatment, and
neuropsychological variables'
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SUMMARY There are conflicting reports about factors that may be associated with the development
of involuntary movements in patients exposed to long-term neuroleptic treatment. Recent evidence
suggests that some ofthese inconsistencies may relate to the practice of regarding these disorders as a

unitary syndrome. There is also evidence that both the topographic distribution of these involuntary
movements and the pathophysiological mechanisms underlying them may differ in the young and in
the old. In this study, demographic, clinical, treatment and neuropsychological variables were

investigated for association with the presence of orofacial and limb-truncal dyskinesias in 57
schizophrenic patients aged less than 60 years. Stepwise multiple logistic regression analysis showed
that orofacial dyskinesia, at different degrees of severity, was negatively associated with positive
schizophrenic syndrome and with either age at assessment or age at onset of illness. None of the
indices ofschizophrenic deficit (cognitive impairment, clinical defect state, behavioural deterioration,
or neurological dysfunction) was related to orofacial dyskinesia. Limb-truncal involuntary
movements were negatively related to current daily dosage of neuroleptics. The findings indicate that
these two types of dyskinesia may involve different underlying mechanisms and that, for young

schizophrenic patients, current pathophysiological or neurochemical theories of involuntary
movement disorders are inadequate in explaining their origins.

Recent evidence suggests that the relationship between
tardive dyskinesia and long-term treatment with
neuroleptic drugs may not be a simple one. Even
though these abnormal involuntary movements have
long been regarded as a serious and complicating side
effect of neuroleptic treatment,' 2 more recent studies
have shown that this relationship may not be a direct
one. An authoritative review of 56 published studies3
shows that the prevalence oftardive dyskinesia ranged
from 0 5% to 56% (mean, 20- 1%). Thus, the majority
of patients treated with neuroleptics do not develop
tardive dyskinesia. Also, there are conflicting reports
with regard to the associations between tardive dysk-
inesia and duration of treatment-5 and particular
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types of neuroleptics.56 Even though many studies
have shown an association between these involuntary
movements and age,7-9 a few have failed to find such a
relationship.4
Attempts to find neuropsychological vulnerability

factors have produced no consistent results either.
There is no consistent result with regard to the
associations of tardive dyskinesia with pre-existing
brain damage,'10'2 abnormalities on computed
tomography (CT),'"'5 cognitive dysfunction'3 16 or
clinical defect state.'718 Recent studies suggesting an
excess of non-dextrals'9 and of soft neurologic signs20
among patients with involuntary movements remain
to be confirmed.

Various factors may be responsible for these conflic-
ting results. One factor may be the fact that most ofthe
previous studies have regarded these involuntary
movements as constituting a unitary syndrome.
However, recent evidence suggests that orofacial
involuntary movements may be pathophysiologically
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distinct from limb-truncal movements.2122 On the basis
of blind symptoms ratings, one report23 suggests that
dyskinetic movements can be grouped into two sub-
syndromes on principal component analysis: (1) head
and neck movements, and (2) trunk and limb
movements. Other studies2' have noted differential
drug response between orofacial and limb and trunk
movements. Another factor may relate to age of the
patients. Age is particularly important to consider in
studies of risk factors for involuntary movements
because the prevalence of these movements increases
with age8 and the topographic distribution ofinvolun-
tary movements in the young seems different from that
in older patients.24 Age may also affect the pharmaco-
kinetics of neuroleptics.25 A recent comprehensive
review of the literature in this area26 has shown that
differences in the mean age of the study populations
may account for some of the inconsistencies noted in
studies of patients with tardive dyskinesia with regard
to ventricular enlargement, clinical deficits, and cog-
nitive dysfunction. It seems plausible therefore that
these movements may result from different patho-
physiology in the young from that in the old.

Little is known about the pathophysiology of
neuroleptic-induced tardive dyskinesia. Recent
observations suggest that the traditional theory of
striatal post-synaptic dopamine receptor super-
sensitivity following prolonged chemical denervation
by dopamine blocking antipsychotic drugs is in-
sufficient. There is evidence implicating a noradrener-
gic hyperactivity. Studies of patients with both tardive
dyskinesia and schizophrenia suggest that plasma
dopamine-f hydroxylase27 and cerebrospinal fluid
norepinephrine levels28 are increased compared with
schizophrenic patients without tardive dyskinesia.
A number of recent reports have sought to explain

the occurrence of involuntary movements in patients
with schizophrenia in terms of biologic subtypes of
this disorder. In particular, some studies'51829 30 have
suggested that these movements, especially those of
orofacial structures, are a component of the Type II
subtype of the illness, characterised by negative symp-
toms of affective flattening and poverty of speech.
These studies were conducted among predominantly
elderly schizophrenic patients and their results suggest
that, at least among these groups of elderly patients,
the basic pathophysiology underlying these
movements relates to structural brain changes.
The present study was an attempt to determine

which demographic, treatment, clinical and neuropsy-
chological variables are associated with the presence
of involuntary movement disorders in neuroleptic-
treated schizophrenic patients who were aged less than
60 years. These movements were considered as consist-
ing of two distinct subsyndromes, orofacial and limb-
truncal, and the presence of one was regarded as
independent of the presence or absence of the other.

Gureje
Method

The entire 147 patients resident in the nine wards of the
Lantoro (Long-Stay) Annexe of the Aro Neuropsychiatric
Hospital, Abeokuta, Nigeria, were studied. Patients were
evaluated for the presence of involuntary movements by the
author using the Abnormal Involuntary Movement Scale
(AIMS).3' The evaluation was conducted blind to each
patient's clinical and treatment history. An independent
psychiatrist, using the same scale, also rated all the patients
for the presence of abnormal involuntary movements. Inter-
rater agreement on the presence of abnormal movements at
criterion 2 on the AIMS was high (k = 0-92, z = 8 56, p <
0 0001). The criteria of Schooler and Kane,32 as adapted by
Waddington et al,29 were also applied in order to define a
severe form oforofacial dyskinesia: for this definition, a score
of 2 in at least two orofacial areas or of 3 in one area was
required.
The patients were also given a battery of neuropsy-

chological tests. Cognitive functioning was tested by admin-
istering the subtests of orientation, attention, and forward
and backward digit spans of the tests of the sensorium as
described by Withers and Hinton.33 These subtests were
chosen because they are more easily given in the local
language, Yoruba, which is the first language of the author
and the patients and because they are less affected by level of
previous education. The motor and sensory lateralisation of
the patients was determined by asking them to perform the
following tests: for handedness (erase a pencil mark, throw a
ball, touch a point on the wall, cut paper with scissors, and
mix water with a spoon); for footedness (kick a ball, step on a
rubber bug, and touch a point on a wall); for eye dominance
(look through a keyhole and point to examiner's nose while
closing one eye). Objects needed for the tests were always
presented in the midline. Writing was not employed because
many of the patients were illiterate. A right hand/foot/eye
preference was scored 0 while a left-side preference was
scored 1. A total score of sensorimotor laterality was the sum
of each patient's scores on all the tests. Two neurologic soft
signs chosen because they were unlikely to be affected by
dyskinetic movements were assessed. These were right-left
confusion and extinction ofdouble simultaneous stimulation
(the face-hand test). The assessment was done as suggested by
Quitkin et al.' A positive sign was scored 1 while negative or
equivocal signs were scored 0. For each patient a sum of
scores on both tests was generated.
The mental state of each patient was assessed using the

rating scale devised by Krawiecka et al.3". In the present
study, flattening and incongruity of affect were rated
separately. A score of "positive" syndrome was generated
from the scores on delusions, hallucinations, incoherence of
speech and incongruity of affect while that of "negative"
syndrome was the sum of scores on flattening of affect and
poverty of speech/muteness.36 The current ward behaviour of
each patient was also rated using the scale devised by Wing.37
This rating was done by trained psychiatric nurses in charge
of each ward.

After all the examination of the patients had been com-
pleted, the criteria of Feighner et ap8 for schizophrenia were
applied to their casenotes. Of the 147 patients examined, 70
satisfied these criteria. The following demographic details
were obtained from the casenotes: sex, age, age at onset of
illness, duration of illness, age at first hospitalisation, number
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Topographic subtypes of tardive dyskinesia in schizophrenic patients aged less than 60 years

of hospitalisations, and duration of current hospitalisation.
Detailed treatment histories were also obtained from the
casenotes. This was made possible by many years of
meticulous record keeping by the medical and nursing staffof
the hospital. Virtually all the patients had received orthodox
medical care in this same hospital. Information obtained
included the following: cumulative length of neuroleptic
exposure, of treatment with high-potency neuroleptics, with
intramuscular depot neuroleptics, and with antiparkinsonian
drugs, exposure to polypharmacy, number of electroconvul-
sive treatments received, and daily dosage of neuroleptics on
day of evaluation for involuntary movements (converted to
chlorpromazine equivalents).39
A final selection of patients for the present report was

made after all the casenotes had been analysed. Fifty seven of
the 70 schizophrenic patients were selected on the basis of
being less than 60 years ofage and having complete data both
from the neuropsychological evaluations and casenote infor-
mation. There were 45 male and 12 female subjects. Their
characteristics are shown in table 1.

Three types of dependent variables were generated: (1) the
presence or absence of involuntary movements at criterion 2
(mild) on the AIMS on any one orofacial area, (2) the
presence or absence of involuntary movements at criterion 2
on at least two orofacial areas or at criterion 3 (moderate) on
any one orofacial area, and (3) the presence or absence of
involuntary movements at criterion 2 on any one limb-
truncal area. Each of these variables was entered into
stepwise multiple logistic regression to determine its relation-
ship with the 21 demographic, treatment and neuropsy-
chological variables. The stepwise model allows a hierarchy

Table 1 Characteristics of the 57 patients (45 males, 12
females)

Mean SD Range

Age, yr 37-5 10-2 16-58
Age at onset of illness, yr 24-8 6-4 14-40
Age at first hospitalisation, yr 28-8 8-8 14-56
Duration of illness, yr 12 4 7 9 1-33
Length of current

hospitalisation, mo 60 5 86-0 1-396
Cumulative length of

neuroleptic exposure, mo 94-8 100-4 7-576
Current daily dose of neuro-

leptic (CPZ-eq), mg 465-4 625-3 0-3800

ofindependent variables making a significant contribution to
the logistic model to be generated. It also automatically
rejects variables that are redundant because they are inter-
correlated with others. The adequacy of each final logistic
model was confirmed by using the goodness-of-fit tests of
Hosmer and Lemeshow4" and of Brown.4' This method of
analysis is similar to that used by Waddington et al.'

Results

When the presence of orofacial involuntary
movements was determined by a rating on AIMS of 2
on any one orofacial area, the prevalence was 26%
(15/57). For the more stringent case selection ofa score
of 2 on AIMS on at least two orofacial areas or a score
of 3 on any one area, the prevalence was 19% (11/57).
Nine (16%) of the patients had both types of involun-
tary movement (using the criterion of a score of 2 or

more on AIMS). Table 2 shows the hierarchies of
variables that were significantly related by stepwise
multiple logistic regression to the three dependent
variables as described in the "Method" section.
The variable most significantly related to the

presence of the less stringent definition of orofacial
involuntary movements was the positive syndrome
score. This variable has a negative association with
this degree of orofacial dyskinesia. Next to enter the
regression was age which was positively related to the
presence of this form of motor disorder. When the
more stringent definition of orofacial involuntary
movements was used, positive syndrome score
remained the most strongly associated variable. The
association also remained negative. However, for this
degree of orofacial motor disorder, age at onset of the
schizophrenic illness was the second most strongly
associated variable and after which none other entered
the regression equation. The association was relatively
modest. None of the variables relating to drug treat-
ment bore any relationship to either of the two
definitions of orofacial dyskinesia.
The daily dosage of neuroleptics on the day of

evaluation for motor disorder was the only variable

Table 2 Variables significantly related by stepwise logistic regression analysis to presence of oro-facial or limb-truncal
involuntary movements

Variable SE,B ,8/SE XpP

1. Oro-facial Involuntary Movements (AIMS' Criterion 2 in one area)*
Positive syndrome -0 49 0-21 -2-36 9-86 0 002
Age 009 004 227 615 0-01
2 Oro-facial Involuntary Movements (AIMS' Criterion 2 in at least two areas or Criterion 3 in one area)t
Positive syndrome -0 39 0-22 - 179 516 0-02
Age at onset of illness 0-12 006 190 385 005
3 Limb-Truncal Involuntary Movements (AIMS' Criterion 2 in one area):
Current daily dosage of neuroleptics -0-40 x 10 2 0-22 x 10 2 - 1-79 5 88 0-02

AIMS' indicates Abnormal Involuntary Movement Scale.
*Goodness-offit tests: Hosmer, Xf = 11-23, p = 0-13; Brown, X2 = 0-24, p = 0-89.
tGoodness-of-fit tests: Hosmer, gs = 3-13, p = 0 79; Brown, = 044, p = 0-80.
tGoodness-of-fit tests: Hosmer, x2 = 2-88, p = 0-72; Brown, x2 = 079, p = 0-67.

1 527

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.12.1525 on 1 D
ecem

ber 1988. D
ow

nloaded from
 

http://jnnp.bmj.com/


1528

that bore a significant (and negative) association with
the presence of limb-truncal involuntary movements.
No association was found between limb-truncal dysk-
inesia and either cumulative length of exposure to
neuroleptic or particular types of neuroleptics.
No other demographic, treatment, clinical or

neuropsychological variable entered the equation for
any of the dependent variables.

Discussion

Compared with studies46 conducted among patients of
comparable age, the patients in the present study had
received neuroleptics for relatively less cumulative
length of time and were currently receiving a lower
dosage of neuroleptics. This is in keeping with
observations that inpatients in Western countries are

frequently given relatively higher doses of neurolep-
tics. In spite of this, the prevalence of involuntary
movements is similar to that frequently reported
among patients in Western countries.3 Such similarity
has been previously noted.42 Even though this was a

relatively small sample size for examining the issue of
prevalence of abnormal involuntary movements, it is
interesting to compare the prevalence rates of the
topographic subtypes of involuntary movements
noted in the present study with those of a recently
reported study29 with which the present study is
identical in respect of case selection and criterion
definition. The mean age of the 88 schizophrenic
patients who formed the sample of that study was 62-6
years (SD: 13-4). For orofacial dyskinesia at criterion 2
on any one area, they observed a prevalence rate of
42%; at criterion 2 on two or more areas the rate was
29%; while for limb-truncal dyskinesia at criterion 2,
the prevalence rate was 14%. It could thus be seen that
while orofacial dyskinesia was more prevalent among
this elderly group of schizophrenic patients, the
reverse was true for limb-truncal involuntary
movements which were more prevalent in the present,
much younger group ofpatients with similarly defined
illness. This is in keeping with previous observations in
respect of the relationship between age and the
topographic distribution of these motor disorders.2443
One of the central findings of this study is that

different factors are associated with orofacial and
limb-truncal involuntary movements. While illness or

patient related variables bore significant associations
with orofacial dyskinesia, treatment factors seem

more important in the pathogenesis of limb-truncal
dyskinesia. These findings are in line with those of
others2943"4 that involuntary movement disorders
affecting predominantly lower-third, midline facial
structures may be produced by factors other than
treatment. The findings also underscore the observa-
tion of previous workers that these topographic

Gureje

subtypes of involuntary movements should be con-
sidered separate syndromes and with possibly different
underlying pathophysiological mechanisms.2'23
The present study was also concerned with the

possibility of identifying clinical and neuropsy-
chological measures that could serve as potential
vulnerability factors for the development of these
subtypes of involuntary movements in a relatively
young population. For this reason, various standard-
ised measures of neuropsychological functioning were
employed. Indeed, a feature such as sensorimotor
laterality, which had hitherto received little attention'9
in relation to involuntary movement disorders, was
assessed in order that variables that might possibly be
related to these disorders were not left out. This was
especially so since some reports45 have suggested the
possibility that tardive dyskinesia may be associated
with lateralised brain abnormality. In the event, no
measure of neuropsychological function was
associated with the presence of either oro-facial or
limb-truncal involuntary movements.
The results showed that oro-facial involuntary

movements were significantly inversely related to
positive schizophrenic syndrome (or the Type I syn-
drome) but not to negative (or Type II) syndrome. It
also failed to find an association between such
movements and other features that are said to charac-
terise patients with the Type II (or deficit) form of
schizophrenia such as cognitive impairment,
behavioural deficits'53""' or increased sinistrality.'
These observations are different from those of some
previous studies.'82943 Waddington et al2 found that
marked cognitive dysfunction or muteness and flatten-
ing of affect were significantly related to presence of
orofacial dyskinesia in their sample. One feature that
is common to all these other studies is the fact that they
were conducted among patients who were much older
than those in the present study. Studies that have
involved a younger patient group have generally
found no such relationship between involuntary
movements and these measures of schizophrenic
deficit.'6 1747 It is interesting to note the same pattern of
age difference in studies that have considered the issue
of structural brain abnormality in relation to involun-
tary movements. While studies conducted among
elderly schizophrenic patients'3" have observed struc-
tural brain pathology, those conducted among youn-
ger patients4'48 have not. (See review by Wadding-
ton26). It seems therefore that structural brain path-
ology, which is said to underlie the Type II schizo-
phrenic syndrome,' is related to involuntary
movements especially ofthe orofacial region in elderly
but not in young schizophrenic patients.
The negative association of positive (Type I) syn-

drome with orofacial dyskinesia in the present study
poses a number of difficulties with interpretation.

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.12.1525 on 1 D
ecem

ber 1988. D
ow

nloaded from
 

http://jnnp.bmj.com/


Topographic subtypes of tardive dyskinesia in schizophrenic patients aged less than 60 years
First, it could be argued that a negative association
with positive syndrome suggests a possible trend
which failed to reach statistical significance for oro-
facial dyskinesia to be positively related to negative
syndrome. This would be plausible if, as it is suggested
by Andreasen and Olsen,' these two syndromes bore
significant negative association with one another.
However, in the present study, the two syndromes
seem to represent two relatively independent dimen-
sions of pathology30 as they bore no significant
association with one another (Pearson's r = - 005).
Also, a negative association of a disorder said to result
from postsynaptic dopamine receptor supersensitivity
with a syndrome which is thought to result from
excessive dopaminergic activity' is paradoxical.
However, such observations have been previously
reported.49 It is interesting to note that these
paradoxical observations were made in patients who
were also aged under 60 years. It seems likely that
current pathophysiological and neurochemical
theories of involuntary movements cannot explain the
occurrence of these disorders in young subjects.
Even among these relatively young schizophrenic

patients, age emerged as a variable bearing significant
association with the presence of a mild form of oro-
facial dyskinesia. An association between age and
involuntary movements is almost consistently repor-
ted3" and age has often emerged as a highly significant
predictor in studies conducted among predominantly
young schizophrenic patients in which multivariate
statistical analyses were used.69
When analysis was carried out for the more strin-

gent criterion for orofacial involuntary movements, a
significant negative association with positive syn-
drome remained the first item to enter the logistic
equation. This consistency of association underscores
the degree ofimportance that must attach to whatever
pathophysiological or neurochemical process that
underlies this relationship. Next to enter the equation
for this criterion definition of orofacial movement
disorder was age at onset of illness. This is similar to
the observation of Waddington and Youssef.5' Com-
pared with other degrees of association observed in
this study, this particular relationship was modest.
The only variable that bore significant relationship

to limb-truncal involuntary movements was a lower
dosage of neuroleptics on the day of motor assess-
ment. Even though this association was strong, it
could be that dosage of neuroleptics on the day of
assessment is only an indicator of a more fundamental
relationship between these forms of involuntary
movement and neuroleptic exposure. On the other
hand, it could be that limb-truncal dyskinesia is an
idiosyncratic side effect ofneuroleptic treatment which
becomes unmasked as the dosage of this type ofdrug is
reduced.

This study has further emphasised and extended
previous observations that involuntary movements of
the orofacial region constitute a distinct subtype from
those of the limbs and trunk. The results of the study
show that orofacial dyskinesia in schizophrenic
patients aged under 60 years is not associated with
measures of schizophrenic deficit but bears a paradox-
ical relationship to positive psychotic symptoms. This
would suggest that the underlying pathophysiological
mechanism for this type of dyskinesia in young
schizophrenic patients differs from that in elderly
schizophrenics. The prevalence of limb-truncal
involuntary movements among the patients suggests
that these forms of dyskinesia may be more typical of
young patients. The relationship between neuroleptic
exposure and the development of involuntary
movements is probably a complex one and susceptible
young individuals may develop these disorders
relatively early in their treatment so that duration of
exposure to neuroleptics may not be an important risk
factor for such groups of patients.

I thank Dr. Edward Ringo for assistance in the
determination of inter-rater reliability, the nurses at
Lantoro Hospital for enthusiastic support and Mr.
Brian Farragher and Mrs. Julie Morris for statistical
advice. I am also grateful to the consultants at Aro
Hospital for allowing their patients to participate and
to Professor David Goldberg for his comments on the
manuscript.
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