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STONE, R. K., W. F. ALVAREZ AND J. E. MAY. Dyskinesia, antipsychotic-drug exposure and risk factors in a 
developmentally-disabled population. PHARMACOL BIOCHEM BEHAV 29(1) 45-51, 1988.--The relation between 
antipsychotic drug (APD) exposure and the prevalence of dyskinesia (DK) was examined in a large, developmentally- 
disabled (DD) population. Using qualitiative data in a cross-sectional, retrospective design, the drug-exposed group was 
systematically compared with a non-drug-exposed group, controlling for age and gender. When the population was eval- 
uated with no regard to APD-exposure, age and female gender were significant risk factors, as in many prior studies. When 
APD-exposure was considered, it proved to be a complex variable dependent on the recency of exposure to APD, and the 
outcome depended on the method of analysis: when APD-exposure was considered as a binomial variable (yes/no), the 
relationship between APD and DK was not significant; when APD-exposure was controlled for recency of exposure, 
however, a significant relationship between APD and DK was demonstrated (p<0.01) although the relationship accounted 
for less than 3% of the variance. Analysis of the relation between DK-prevalence and recency-of-APD-exposure revealed a 
pattern of diminished prevalence during APD use and increased prevalence during early withdrawal. 
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TARDIVE dyskinesia is considered a major public health 
hazard of  the modern era of psychiatry.  The w o r d '  ' tardive,"  
introduced to mean "bela ted  onset"  of  symptoms [15], is 
sometimes used to mean "antipsychotic-drug induced" and 
the antipsychotic drugs (APD) are considered the preemi- 
nent risk factor for dyskinesia (DK). Of the other risk factors 
investigated, age is the most consistently supported [23], fol- 
lowed by female gender. While correlations between DK and 
APD have been demonstrated,  evidence for a causal rela- 
tionship is not conclusive. Evidence linking the two is largely 
nominal (yes/no) and retrospective although prospective 
studies have begun to appear  [25,38]. Both animal [6, 14, 29, 
44] and withdrawal [2, 16, 17] studies are said to support a 
causal relationship. On the other hand, withdrawal-emergent 
dyskinesia may differ from persistent dyskinesia, and the 
animal model may not be identical to human DK [41]. Where 
quantitative drug studies have been possible, a dose- 
dependent relationship has generally not been demon- 
s t ra ted--with  the possible exception of fluphenazine [10, 35, 
42]. Moreover,  most epidemiologic studies have been done 
in psychiatric populations where control groups have been 
uncommon. Independent reports of  spontaneous DK, how- 
ever, have ranged from 0 to 38% [23], and the recent dis- 
covery of a non-APD-exposed [12] group has raised concern 
that the association between APD and DK may be largely 
coincidental. 

Relatively few studies have been reported which examine 
the developmentally disabled (DD) where brain damage is a 
distinguishing characteristic,  the prevalence of DK is high, 

and where APD use has been widespread [1, 19, 20, 31, 43]. 
Where brain damage has been specifically evaluated as a risk 
factor, the results have often been equivocal [23]. Still, those 
who appear to be more impaired often have more DK 
[13,45], and it is critical to determine whether the brain- 
damaged are vulnerable to commonly-used drugs. The prob- 
lem is compounded by a relatively unrestricted definition of 
" t a rd ive"  which implies that the symptoms may appear at 
any time after the drugs have been discontinued, so that 
virtually any new symptom may be considered drug-related. 
Controls and quantitative data are obviously desirable, how- 
ever, old medical records are not always available or accu- 
rate, and other classes of  drugs, commonly used in DD hos- 
pitals, have also been reported to cause DK [3, 7, 5, 21, 26, 
27, 30, 32, 36, 37, 47], suggesting the need for large- 
population, multi-variate analyses. 

The present study provides such an analysis using qual- 
itative data and control groups. The relationships between 
gender and age were examined, and compared in an APD- 
exposed and non-APD-exposed population. 

METHOD 

Subjects 

The entire population of  a large developmentally-disabled 
(DD) hospital (N= 1282) was examined. The Sonoma Devel- 
opmental  Center is one of eight facilities for the devel- 
opmentally disabled located in California. The age of  the 
population ranges from infancy to senescence (1-98 years) 
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TABLE 1 
EXPLANATION OF VARIABLES 

Variable Values Definition 

APD 0 No history of 
APD-exposure 

1 History of APD- 
exposure 

Gender 1 Male 
2 Female 

CP 0-3 No CP-severe CP 
EP 0-8 No EP-severe EP 
AUD 0-3 Normal-profound 

loss 
VIS 0 - - 6  Normal-total 

blindness 
SC* t-scores High score=good 

behavior 
PSS* t-scores High score=good 

PSS 
DK, DT, AKA, PK, PX 0 No symptom 

1 Symptom present 

APD=Antipsychotic drug, CP=Cerebral palsy, EP=Epilepsy, 
AUD= Auditory handicap, VIS = Visual handicap, SC = Self-control, 
PSS=Personal self-sufficiency, DK=Dyskinesia, DT=Dystonia, 
AKA=Akathisia, PK=Parkinsonism, PX=Paroxysm. 

*Derived from analysis of California Client Development Evalua- 
tion Report (CDER) [46]. 

with a mean of 35.4 years. Mental retardation ranges from 
mild to profound with 73% listed as profoundly retarded and 
18% as severely retarded. The gender distribution is 48% 
female, 52% male. 

Evaluation 

Each subject was rated for the presence of any of several 
types of  movement disorder  including dyskinesia,  dystonia,  
akathisia, parkinsonism, and paroxysms.  A rating scale, 
known as the Sonoma Involuntary Movement  Assessment  
System (SIMAS), was created for use with the devel- 
opmentally disabled although it is applicable to any popula- 
tion. The assessment utilizes a modified free examination to 
facilitate examination of  non-compliant subjects. Inter-rater 
agreement ranged from 90% after two hours of training to 
95% after 6 hours of  training. The definition of dyskinesia is 
restricted to choreoathetoid movement while dystonia is de- 
fined as an abnormali ty of  posture and/or the movement 
leading to a temporary abnormal pos tu re - -as  in torticollis or 
oculogyria. " P a r o x y s m "  is chosen as a generic term, rather 
than myoclonus,  to permit inclusion of  all types of  abrupt 
phenomena,  e.g., vocalizations. Both the severity and per- 
sistence of  each symptom was rated although only the pres- 
ence or  absence of  a movement disorder  was evaluated in 
this part of  the study. Questionable cases were excluded, 
however,  the full range of  severity (minimal to severe) was 
included. All subjects were examined by an experienced 
neurologist whose test-retest  reliability ranged from 93- 
100%. Each subject was examined for a mimimum of  10 
minutes; indirect and remote observations were made as well 
as direct physical examination and activated examination 
where pertinent and possible. 

TABLE 2 
DEMOGRAPHIC VARIABLES PREDICTING MOVEMENT DISORDERS 

DK DT AKA PK PX 
(48%) 1 (29%) (13%) (3%) (4%) 

Age 0.125 z 0.06t -0.06I" 0.201: NS 
Sex 0.05* -0.10:~ NS -0.07t NS 
CP NS 0.23~: -0.09t -0.09t NS 
EP NS -0.08~ -0.08:~ NS NS 
Visual -0.08~ -0.06t NS NS NS 
Auditory -0.05* NS NS NS NS 
PSS NS -0.24z~ NS NS NS 
SC 0.01t 0.1~ -0.175 NS NS 
APD NS NS 0.105 NS NS 

1Prevalence of movement disorders in the entire population. 
2Beta weights from multiple regression equations. 
*p<0.10, tp<0.05, :~p<0.01. 
DK=Dyskinesia, DT=Dystonia, AKA =Akathisia, 

PK=Parkinsonism, PX=Paroxysm. 
CP=Cerebral Palsy, EP=epilepsy, Visual=Visual Handicap, 

Auditory=Hearitag Handicap, PSS=Personal Self-Sufficiency, 
SC=Self-Control, APD=Antipsychotic-Drug exposure=>l con- 
tinuous month. 

Data Collection 

APD-exposure was determined from three sources: (1) the 
hospital records of  all patients were reviewed for four 
categories: (a) more than 1 month continuous exposure,  (b) 
less than 1 month continuous exposure,  (c) no exposure,  and 
(d) insufficient information. Subjects in group b were incor- 
porated into group c, and subjects in group d were excluded 
from further analysis. (2) Current drug usage was determined 
by review of  the hospital pharmacy 's  data base of currently 
prescribed drugs. (3) Drug use during the previous four years 
was derived from a questionnaire sent to each subject 's  pri- 
mary health-care provider.  Only the presence or absence of  a 
drug was evaluated. Drug-review and symptom-evaluation 
were conducted independently. APD included in the survey 
were: chlorpromazine,  fluphenazine, haloperidol, loxapine, 
mesoridazine, molindone, perphenazine,  prochlorperazine,  
promazine, thioridazine, thiothixene, and trifluoperazine. 

Epidemiologic data were derived from the Client Devel- 
opment Evaluation Report (CDER), an on-going data base 
which is updated annually on approximately 68,000 DD per- 
sons in California. An explanation of the epidemiologic vari- 
ables is outlined in Table 1. 

Analysis 

Regression equations predicting each of the five abnormal 
movement symptoms were developed for the entire sample 
using APD-exposure,  demographic factors, and measures 
of  brain dysfunction as predictors.  Subgroups def'med by 
age, gender, and APD history were compared,  and a totally 
drug-free subsample (N=51) was examined for prevalence of 
the movement disorders. 

To further evaluate the relationship between APD-expo- 
sure and DK, two hypotheses were entertained: (a) APD- 
exposure places one at higher risk for DK, and (2) the timing 
of the sample is important with regard to the recency of  APD- 
exposure. To test these hypotheses,  while examining for the 
effects of age and sex, a series of  multiple regression equa- 
tions were created using DK as the dependent measure. Two 
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FIG. 1. Dyskinesia as a function of age and antipsychotic- 
drug exposure. Numbers at each point on the graph refer to 
numbers of subjects. APD=antipsychotic-drug exposure. 

dummy variables for drug exposure were created in which 
the degrees of freedom were partitioned into two orthogonal 
planned comparisons--a linear comparison (APD-exposure 
vs. no APD-exposure) and, within the APD-exposed group, a 
quadratic comparison (current APD-exposure vs. APD-ex- 
poSure= <4 years vs. APD-exposure >4 years). Interaction 
terms were tested in a backwards regression with non- 
significant interactions pooled into the error term. 

RESULTS 

The prevalence of dyskinesia in the entire sample of 1282 
(submitted for publication) was 48%. Dystonia, akathisia, 
parkinsonism, and paroxysms occurred in 29%, 13%, 3%, 
and 4% of the population respectively. Many subjects (72%) 
had multiple symptoms---i.e., 28% had none of the five 
symptoms. The greatest prevalence of two coexistent symp- 
toms occurred between dyskinesia and dystonia where 36% 
of those with dyskinesia also had dystonia (X2=28.9, 
p<0.0001). 

Of 1310 medication records examined, 1097 records had 
sufficient information to determine their lifetime drug his- 
tory. Fifty-two percent of the sample were exposed to APD 
for at least one continuous month while 45% had no history 
of APD use. The remaining 3% were exposed but for less 
than one month. Eleven percent of the total population are 
currently receiving APD and an additional 9% have been on 
these medications sometime in the last 4 years. 

Results of the initial regression equations predicting the 
various movement disorders, using demographic factors, 
measures of brain dysfunction, and APD-exposure, are pre- 
sented in Table 2. The various movement disorders were 
readily distinguished by differential patterns of predictors, 
however, APD-exposure was a significant (p<0.01)predictor 
only for akathisia. Other variables predicting akathisia imply 
that this movement disorder is prevalent among younger, 
relatively healthy individuals with poor self-control. DK was 
most closely associated with increased age, more often 
among females, and was not associated with behavioral 
problems, or with visual or auditory handicaps. Of the re- 
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FIG. 2. Dyskinesia as a function of the recency of 
antipsychotic-drug exposure. Numbers at each point on the 
graph refer to numbers of subjects. APD=antipsychotic- 
drug exposure. 

maining three symptoms, there were no significant predic- 
tors of paroxysms, parkinsonism was positively correlated 
with age and male gender, and dystonia was associated with 
cerebral plasy--a redundancy in the California data base 
where cerebral palsy is equated with dystonic postures. 

Based on the results of the regression analysis, the total 
sample was divided into appropriate subsamples for further 
analysis of drug exposure. Overall, there was no significant 
correlation of APD with DK (r=.00). Forty-eight percent of 
the population had DK in the APD-exposed group, and 48% 
of the population had DK in the non-APD-exposed group. 
Conversely, within the DK group, 54% had APD-exposure 
while 46% had none, a non-significant difference. In the sub- 
sample (N=51) who had never received psychoactive medi- 
cations of any kind, the prevalence of DK was 49%, not 
significantly different from the total sample. The demo- 
graphic characteristics of the three groups were similar. 

When DK is plotted as a function of age (Fig. 1), a general 
increase in age-related incidence is apparent. After age 31 
years, persons with APD-exposure have more DK than 
non-exposed persons. The slope of the APD-exposed popu- 
lation is slightly greater than the non-APD-exposed group, 
however the slope begins below the non-APD-exposed 
group. There are significant differences between the APD- 
exposed and no-APD groups in the 11-30 year categories 
where the APD-exposed group is older, has less self-control, 
and has a higher average IQ. 

With regard to the planned comparisons of linear and 
quadratic components of APD-exposure, the regression 
equation yielded significant results (R~=0.03, 
F(5,1045)=6.70, p<0.0001). Drug exposure was a significant 
factor in the linear (B=-0.20, F=6.28, p<0.01) comparison, 
and marginally so in the quadratic comparison (B=0.06, 
F=3.38, p<0.07). DK was predicted by increased age 
(B=0.18, F=25.22, p<0.001) with a tendency for DK to be 
more prevalent among females (B=0.06, F=3.33, p<0.07). 
The main effects of age and the linear comparison of APD- 
exposure were qualified by their significant two-way in- 
teraction (B=0.20, F=6.58, p<0.01). APD-exposure was not 
significantly different for either gender at any age category. 

When APD-exposure was subdivided into three 
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FIG. 3. Dyskinesia as a function of antipsychotic-drug exposure, age and gen- 
der. Numbers at each point on the graph refer to numbers of subjects. 
APD = antipsychotic-drug exposure. 

categories based on recency of exposure to APD, DK preva- 
lence in the group currently receiving APD (phase 1) was less 
than that in the no-APD group. DK prevalence was greatest 
in the group who had been withdrawn from APD within four 
years (phase 2). DK prevalence among subjects withdrawn 
more than four years age (phase 3) was similar to that in the 
no-APD group (Fig. 2). With minor variations, this 
inverted-V shaped curve was characteristic of  all subgroups 
of  the total sample divided on the basis of  age (younger: 
<=35  years; older: >35 years), and gender (Fig. 3). 

The younger male APD-exposed groups all showed less DK 
than non-APD-exposed males of  comparable age. Demo- 
graphic differences between APD and no-APD groups below 
age 35 years were greater than those between similar groups 
older than 35 years,  probably due to recent admitting prac- 
tices. Within the younger sample, the non-APD-exposed 
group was younger than the APD-exposed group, with lower 
IQ scores, less self-sufficiency, greater self-control, and 
more medical disabilities (epilepsy and cerebral  palsy). 
Within the older sample, APD and no-APD groups differed 
significantly only in self-sufficiency, self-control, and cere- 
bral palsy (Table 3). 

DISCUSSION 

The relationship between APD and DK has been founded 
on retrospective studies using nominal drug da ta - - such  as 
the present  study. Studies using quantitative drug data have 
generally not supported a dose-dependent  relationship. Even 
more crucial has been the rarity of  control groups, leading to 
a circular logic where " tardive dyskinesia"  has been re- 
garded as " c a u s e d "  by APD, and " t a rd ive"  defined as "ex-  
posed to APD."  Without a control group, the association 
between APD and DK may be a coincidental correlation with 
a third factor, e.g., schizophrenia and/or brain damage. 

In the present  study, which does have a non-APD- 
exposed group, the outcome depended on the method of  

analysis. When the recency of APD-exposure was consid- 
ered, a significant (p<0.01) relationship between APD and 
DK was determined, however the linear relationship ac- 
counted for only 3% of  the variance. When APD-exposure 
was considered as a binomial variable, there was no correla- 
tion between DK and APD. Fortuitous exposure to other 
psychoactive medications probably did not influence the 
no-APD group, since there was as much DK in persons not 
exposed to any psychoactive drugs as there was in persons 
who were exposed to APD. A large British study [12] with a 
control group also found no correlation between APD and 
DK; when corrected for age [9], a slight correlation with 
APD was noted, however the majority of  patients appeared 
to have DK related to their primary illness, chronic schizo- 
phrenia. Studies of tardive dyskinesia in the DD have gener- 
ally pre-judged the relationship between DK and APD. In 
two small (N=95) studies, Gualtieri et al. [17] reported a 33% 
prevalence but included no APD-control  group. In a larger 
study [40] (N=211) with mean age and inclusion criteria simi- 
lar to the present  study, the prevalence was 30% but, again, 
no non-APD-exposed group was included. In a study of  a DD 
population which did evaluate non-APD-exposed persons 
[22], the control group had consistently more DK than the 
APD-exposed group. Another  small study (N=24) with a 
control group [2] found no significant relationship between 
APD and DK. 

Absence of a control group, due to widespread use of a 
medication, is not unique to studies of  APD. The same situa- 
tion probably obtains with long-term levodopa therapy in 
parkinsonism [33]. Without such a control group, it is dif- 
ficult to know whether the dyskinesias which often appear  
after years of  levodopa therapy are related to the drug, or to 
the progress of the underlying disease [28, 33, 34]. In a study 
[39] which is analogous to this problem, the relationship was 
examined between tics and central-nervous-system stimul- 
ants in several monozygotic-twin pairs. Tardive tics did ap- 
pear  after drug treatment,  however the unexposed twins de- 
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TABLE 3 
COMPARISON OF DRUG/NO DRUG POPULATION FOR AGE CATEGORIES <=35 YEARS AND >35 YEARS 

Age <=35 Years Age >35 Years 

Variable APD N Mean t p < N Mean t p < 

No 337 24.3 149 50.9 
Age Yes 339 28.5 -9.5 0.0000 239 49.1 1.25 NS 

No 334 2.2 149 1.2 
EP 5.18 0.0000 0.11 NS 

Yes 338 1.4 239 1.2 
No 337 1.9 149 1.8 

CP 11.55 0.0000 7.97 0.0000 
Yes 339 0.9 239 0.7 
No 337 36.7 149 41.5 

PSS -11.77 0.0000 -5.45 0.0000 Yes 339 43.7 239 46.3 
No 328 10.3 146 19.7 

IQ Yes 322 14.7 -4.95 0.0000 221 19.8 -0.01 NS 
No 337 49.5 149 51.8 

SC 14.05 0.0000 11.22 0.0000 
Yes 339 37.7 239 41.7 

APD=history of antipsychotic drug use; EP=epilepsy; CP=cerebral palsy; PSS=personal self- 
sufficiency; IQ=inteiligence quotient; SC=self control. 

veloped the same symptoms, arguing that the etiology was 
the underlying neuropsychiatric disability for which the 
stimulants were prescribed rather than the stimulants them- 
selves. Indeed, the same conclusion has been suggested for 
the relationship between APD and tardive dyskinesia [9], 
and anecdotal reports suggest that such involuntary move- 
ments were conspicuous in institutionalized psychiatric 
populations in the pre-APD era [8, 9, 11]. 

The effect of  age and gender on the prevalence of DK has 
often been reviewed [23]. The former is generally supported, 
the latter less so. Significant variables have not always been 
controlled, however,  and different methodologies have led to 
different conclusions. When the present population was 
evaluated with no regard for drug exposure (submitted for 
publication), a significant relationship was demonstrated be- 
tween DK and age, as in many prior studies. The age-related 
increase was attributed largely to females over forty years, a 
finding which also finds support in the literature. When the 
same populations were reevaluated with regard to APD- 
exposure,  the APD-exposed elderly (age as a categorical var- 
iable) had significantly more DK than the non-exposed el- 
derly (p<0.01). The APD-related increase in DK is seen in 
Fig. 1 where, however,  there is acutally less DK in the 
APD-exposed age-groups between 11-30 years. The interac- 
tion may be the result of  the cross-sectional analysis and 
population differences (the result of  changing admission 
practices). In the 11 to 30-year age groups (Table 3), the 
no-APD group is more medically and developmentally dis- 
abled, which may account for the higher prevalence of DK, 
while the APD-exposed group has less se l f -contro ln  
presumably the reason for the use of  APD. The difference 
between APD-exposed/no-APD females persisted only as a 
non-significant trend. Similar findings were reported in an 
on-going prospective study (in a psychiatric population) [24] 
which demonstrated a positive correlation with age but failed 
to find a significant interaction of sex by age---although the 
same non-significant trend was noted for older females to be 
at greater risk; the study did not report  APD-control  values. 
In a small study (n=40) of  elderly DD females (mean age=65 
years) [4], also using nominal drug data, APD-exposed per- 
sons appeared to be at greater risk: of  the 9 elderly DD 

females who had received APD, 100% had dyskinesia com- 
pared to 80.6% (25/31) of  those who had not. In the recent 
study by Richardson and associates,  the DD population [40] 
was selected on the basis of  exposure to APD. Within this 
aU-APD-exposed group, " tardive dyskinesia"  was corre- 
lated positively with age, however correlation with female 
gender depended on the method of  analysis: the association 
with female gender was significant only in a bivariate com- 
parison and failed to reach significance in the multivariate 
analysis where age was highly significant. 

When APD-exposure was sub-divided into three 
categories defined by the recency of exposure,  the 
inverted-V shape, created by the three phases of recency- 
of-exposure, was characteristic of all groups, lending cre- 
dence to its authenticity. Although the results of this (quad- 
ratic) analysis are only marginally significant (p<0.07), the 
trends are interesting and may be clarified by future re- 
search. Phase 1, current exposure, probably represents the 
masking effect of  APD. The peak effect (phase 2) is compat- 
ible with withdrawal-emergent effects. Both effects have 
been often reported in the psychiatric literature, although a 
distinction between "masking"  and " t rea tment"  may be 
biased. Withdrawal-emergent DK has also been reported 
[2,18] in the DD, as well as apparent  masking [22]; con- 
versely, one study noted relatively more DK in persons cur- 
rently receiving APD [40]. The shape of the final limbs of the 
inverted-V (phase 3) suggests that the older population does 
not recover as well as the younger, and females less so than 
males. However,  although the shape of  the plot suggests 
longitudinal progression, the data are acutally cross- 
sectional, and population differences may exist between the 
groups in each phase. The failure of  the younger males to 
reach control values while still displaying the characteristic 
inverted-V probably refelcts heterogeneity within the 
younger group due to recent differences in admission 
policies--al though it is not clear why this difference exists 
for males but not for females. These differences were not 
significant between the older APD-exposed group and its 
control. 

Within the 4-year period after APD withdrawal defined in 
this study, the time of the peak value of withdrawal- 
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emergent enhancement is unknown; the numbers of subjects 
in sub-categories within this period were too few to provide 
reliable information. In one study, withdrawal-emergent ef- 
fects had resolved by 10 weeks [2], while, in another [22], 
DK was still increasing 9 months after withdrawal. 

Overall, the combined effect of APD, age, and gender 
accounted for only 3% of the variance, suggesting that these 
variables are less important than other, unidentified varia- 
bles. Of those unidentified factors which most account for 
the variance, brain damage must be considered. The preva- 
lence of DK in this DD population is clearly higher than the 
non-DD population and is, presumably, related to non- 
specific encephalopathy, or brain damage--the factor which 
obviously distinguishes the DD from the non-DD population. 
Since all the movement disorders were described well before 
the APD era, a high prevalence would certainly be expected 
in any large brain-damaged sample--with or without APD 
exposure. On the other hand, the prevalence of DK in this 
DD population, when adjusted for age and inclusion criteria, 
was very similar to the schizophrenic control group noted 
above (60% vs. 67%), suggesting that markers of overt brain 
damage are greater in schizophrenic populations than is gen- 
erally believed, or that only selected encephalopathic fea- 
tures, shared by both groups, are necessary for DK. Where 
brain damage has been specifically evaluated as a risk factor 
for DK, the results have often been equivocal [23]. In the 
study by Richardson et al. [40], DK was not significantly 
associated with any of the diagnostic categories indicative of 
neurological deficit. The same is true in this study, where 
there was no significant correlation between DK and puta- 
tive measures of brain damage, i.e., I.Q., cerebral palsy, 
epilepsy--however the sample represents a very compressed 
range of encephalopathy even among the DD population, 
and the independent variables are imperfect measures of 
differences in this range. 

In this study, the outcome depended on the method of 
analysis: in the total sample, no relationship was demon- 
strated between APD and DK when APD-exposure was 
considered as a binomial variable--the method used in most 
prior analyses. When the recency of APD-exposure was 
considered, statistically significant relationships were 
demonstrated, however the relationships accounted for only 
3% of the variance. Of those unidentified factors which do 
account for most of the variance, brain damage must be sus- 
pected but was not confirmed by this study; the failure to do 
so may be due to inadequate measures of brain damage. This 
study benefits from its large population and control groups; it 
is retrospective and cross-sectional, however, and future 
studies may profit from prospective, longitudinal designs 
with appropriate controls. The timing of the examination for 
DK, with regard to the recency of drug exposure, will affect 
the outcome and may have contributed to differences among 
some studies, e.g., short-term withdrawal effects, such as 
withdrawal-emergent DK, must be distinguished from long- 
term effects, such as persistent DK. As in most prior studies, 
this study does not use quantitative data for actual dosage, 
duration of therapy, or for the severity or persistence of 
symptoms; the discrepancies of the qualitative-data design 
are partially offset by the relatively large population, how- 
ever the use of quantitative data will add an important di- 
mension to future investigations. 

ACKNOWLEDGEMENTS 

Preparation of this article was supported in part by the Devel- 
opmental Research Institutes of the California Department of De- 
velopmental Services. The authors gratefully acknowledge the ad- 
vice and criticism of George Eiiman, PhD, the tireless data collec- 
tion of Anne Baldridge, R.N. and Olaf Dieter, and the editorial and 
graphics assistance of Gary Morphis and Robin Pitchford. 

R E F E R E N C E S  

1. Aman,  M. G. Psychoactive drugs in mental retardation. In: 10. Csernansky, 
Treatment Issues and Innovations in Mental Retardation, 
edited by J. L. Matson and F. Andrasik. New York: Plenum 
Press, 1983, pp. 455-513. 11. 

2. Aman, M. G. and N. N. Singh. Dyskinetic symptoms in 
profoundly retarded residents following neuroleptic withdrawal 
and during methylphenidate treatment. J Ment Defic Res 29: 
187-195, 1985. 

3. Bateman, D. N., A. W. Craft, E. Nicholson and A. D. J. Pear- 
son. Dystonic reactions and the pharmacokinetics of metoclo- 12. 
pramide in children. Br J Clin Pharmacol 15: 557-559, 1983. 

4. BickneU, D. J. and A. J. Blowers. Tardive dyskinesia and the 
mentally handicapped. Br J Psychiatry 136: 315-316, 1980. 13. 

5. Buchanan, N., E. Rosen and L. Rabinowitz. Athetosis and 
phenytoin toxicity. Am J Dis Child 131: 105, 1977. 

6. Casey, D. E. Tardive dyskinesia--Animal models. Psycho- 14. 
pharmacol Bull 20: 376--379, 1984. 

7. Crosley, C. J. and P. T. Swender. Dystonia associated with 
carbamazepine administration: Experience in brain-damaged 
children. Pediatrics 63: 612-615, 1979. 

8. Crow, T. J., A. J. Cross, E. C. Johnstone et al. Abnormal 
involuntary movements in schizophrenia: Are they related to 
the disease process or its treatment? Are they associated with 16. 
changes in dopamine receptors? J Clin Psychopharmacol 2: 
336--340, 1982. 

9. Crow, T. J., D. G. C. Owens, E. C. Johnstone et al. Does 
tardive dyskinesia exist? Mod Probl Pharmacopsychiatry 21: 17. 
206-219, 1983. 

J. G., K. Grabowski, J. Cervantes et al. 
Fluphenazine decanoate and tardive dyskinesia: A possible 
association. Am J Psychiatry 138: 1362-1365, 1981. 
Cunningham Owens, D. G. Involuntary disorders of movement 
in chronic schizophrenia--the role of the illness and its treat- 
ment. Dyskinesia--Research and Treatment (Psychopharma- 
cology Suppl 2), edited by D. E. Casey, T. N. Chase, A. V. 
Christensen and J. Gerlach. Berlin: Springer-Verlag, 1985, pp. 
79--87. 
Cunningham Owens, D. G., E. C. Johnstone and C. D. Frith. 
Spontaneous involuntary disorders of movement. Arch Gen 
Psychiatry 39: 452-461, 1982. 
Delwaide, P. J. and M. Desseilles. Spontaneous buccolinguofa- 
cial dyskinesia in the elderly. Acta Neurol Scand 56: 256--262, 
1977. 
Domino, E. F. Sudden death, acute and chronic extrapyramidal 
syndromes including tardive dyskinesia and self-mutilation in- 
duced by fluphenazine and haloperidol in monkeys. Soc 
Neurosci Abstr 9: 893, 1983. 

15. Faurbye, A., P-J. Rasch, P. B. Petersen et al. Neurological 
symptoms in pharmacotherapy of psychoses. Acta Psychiatr 
Scand 40: 10-27, 1964. 
Gaultieri, C. T., J. Barnhill, J. McGimsey and D. Schell. Tar- 
dive dyskinesia and other movement disorders in children 
treated with psychotropic drugs. J Am Acad Child Psychiatry 
19: 491-510, 1980. 
Gualtieri, C. T., S. E. Breuning, S. R. Schroeder and D. Quade, 
Tardive dyskinesia in mentally retarded children, adolescents, 
and young adults: North Carolina and Michigan studies. Psycho- 
pharmacol Bull 18: 62--66, 1982. 



T A R D I V E  D Y S K I N E S I A  A N D  A N T I P S Y C H O T I C  D R U G S  51 

18. Gualticri, C. T., S. R. Schroeder, R. E. Hicks and D. Quade. 
Tardive dyskinesia in young mentally retarded individuals. Arch 
Gen Psychiatry 43: 335-340, 1986. 

19. Heaton-Ward, W. A. The drug treatment of mentally handi- 
capped patients in hospital. In: Research to Practice in Mental 
Retardation, Biomedical Aspects, Vol III, editor P. Mittler. Int 
Assoc Sci Study Ment Def  Proc 3: 213-220, 1977. 

20. Hill, B. K., E. A. Balow and R. H. Bruininks. A national study 
of prescribed drugs in institutions and community residential 
facilities for mentally retarded people. Psychopharmacol Bull 
21: 279-284, 1985. 

21. Joyce, R. P. and C. H. Gunderson. Carbamazepine-induced 
orofacial dyskinesia. Neurology 30: 1333-1334, 1980. 

22. Kalachnik, J. E., M. A. Harder, P. Kidd-Nielsen et al. Persis- 
tent tardive dyskinesia in randomly assigned neuroleptic reduc- 
tion, neuroleptic nonreduction, and no-neuroleptic history 
groups: preliminary results. Psyehopharmacol Bull 20: 27-32, 
1984. 

23. Kane, J. M. and J. M. Smith. Tardive dysksinesia. Prevalence 
and risk factors, 1959 to 1979. Arch Gen Psychiatry 39: 473--481, 
1982. 

24. Kane, J. M., M. Woerner, M. Borenstein et al. Integrating inci- 
dence and prevalence of tardive dyskinesia. Psychopharmacol 
Bull 22: 254-258, 1986. 

25. Kane, J. M., M. Woerner, P. Weinhold et al. Incidence of tar- 
dive dyskinesia: Five-year data from a prospective study. Psy- 
chopharmacol Bull 20: 39-40, 1984. 

26. Kaplan, S. R. and C. Murkofsky. Oral-buccal dyskinesia symp- 
toms associated with low-dose benzodiazepine treatment. Am J 
Psychiatry 135: 1558-1559, 1978. 

27. Kirschberg, G. J. Dyskinesia--an unusual reaction to 
ethosuximide. Arch Neurol 32: 137-138, 1975. 

28. Klawans, H. L. and D. I. Margolin. Amphetamine-induced 
dopmainergic hypersensitivity in guinea pigs. Arch Gen Psy- 
chiatry 32: 725-732, 1975. 

29. Kovacic, B. and E. F. Domino. Fluphenazine-induced acute 
and tardive dyskinesias in monkeys. Psychopharmacology (Ber- 
lin) 84: 310-314, 1984. 

30. Lautin, A., M. Stanley, B. Angrist and S. Gershon. Ex- 
trapyramidal syndrome with sodium valproate. Br Med J 2: 
1035-1036, 1979. 

31. Lipman, R. S., A. DiMascio, N. Reatig and T. Kirson. Psycho- 
tropic drugs and mentally retarded children. In: Psychopharma- 
cology: A Generation of  Progress, edited by M. A. Lipton, A. 
DiMascio and K. F. Killam. New York: Raven Press, 1978, pp. 
1437-1449. 

32. Luhdorf, K. and M. Lurid. Phenytoin-induced hyperkinesia. 
Epilepsia 18: 409-415, 1977. 

33. Markham, C. H. and S. G. Diamond. Modification of Parkinson's 
disease by long-term levodopa treatment. Arch Neurol 43: 405- 
407, 1986. 

34. Melamed, E. Initiation of levodopa therapy in parkinsonian pa- 
tients should be delayed until the advanced stages of the dis- 
ease. Arch Neurol 43: 402-405, 1986. 

35. Mukherjee, S., A. M. Rosen, C. Cardenas et al. Tardive dys- 
kinesia in psychiatric outpatients. A study of prevalence and 
association with demongraphic, clinical, and drug history vari- 
ables. Arch Gen Psychiatry 39: 466--.469, 1982. 

36. Nausieda, P. A., W. C. Koller and W. J. Weiner and H. L. 
Klawans. Chorea induced by oral contraceptives. Neurology 
29: 1605-1609, 1979. 

37. Opida, C. L., J. K. Korthals and M. Somasundaram. Bilateral 
ballismus and phenytoin intoxication. Ann Neurol 3: 186, 1978. 

38. Perry, R., M. Campbell, W. H. Green et al. Neuroleptic-related 
dyskinesias in autistic children: A prospective study. Psycho- 
pharmacol Bull 21: 140-143, 1985. 

39. Price, R. A., J. F. Leckman, D. L. Pauls et al. Giiles de la 
Tourette's syndrome: Tics and central nervous system stimul- 
ants in twins and nontwins. Neurology 36: 232-237, 1986. 

40. Richardson, M. A., G. Haugland, R. Pass and T. J. Craig. The 
prevalence of tardive dyskinesia in a mentally retarded popula- 
tion. Psychopharmacol Bull 22: 243-249, 1986. 

41. Rodriguez, L. A., D. E. Moss, E. Reyes and M. L. Camarena. 
Perioral behaviors induced by cholinesterase inhibitos: A con- 
troversial animal model. Pharmacol Bioehem Behav 25: 1217- 
1221, 1986. 

42. Smith, R. C., M. Strizich and D. Klass. Drug histroy and tardive 
dyskinesia. Am J Psychiatry 135: 1402-1403, 1978. 

43. Sprague, R. L. Overview of psychopharmacology for the re~ 
tarded in the United States. Res Pract Ment Retard 3: 199-202, 
1977. 

44. Weiss, B. and S. SanteUi. Dyskinesias evoked in monkeys by 
weekly administration of haloperidol. Science 200: 799-801, 
1978. 

45. Wolf, M. E., A. S. DeWolfe, J. J. Ryan et al. Vulnerability to 
tardive dyskinesia. J Clin Psychiatry 46: 367-368, 1985. 

46. Zingarelli, G. R. and D. M. Day. Cluster analysis as a basis for 
treatment program reorganization. Presented at American Psy- 
chological Association convention, Los Angeles, CA, 1981. 

47. Zorumski, C. F. and G. L. Bakris. Choreoathetosis associated 
with lithium: Case report and literature review. Am J Psychiatry 
140: 1621-1622, 1983. 


