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,... A Study of Prevalence and Assoclatlon Wlth Demographlc
| : Chmcal and Drug Hlstory Vanables

‘ Snkdeb, Mukherjee, MD; Amold M. Rosen, MD; (}arlos Cardenas, MD; Viréndra Varia, MD; Silvia Olarte, MD

» We examined 153 psychiatric outpaﬁents on a mainte-

- nance regimen of nouroleptics, for tardive dyskinesia (TD) and

parkinsonism, Remographic, clinical, and drug history data were

collected to assess whather any of these factors were signifi- -

cantly’ associated with TD. After initial univariate screening,

significant variables were analyzed by multivariate statisticat .

methods Tardive dysklinesia was significantly associated with

the use of high-potency or high-dosage neuroleptics and depot

ﬂupbenadne, whereas low-potency neuroleptics wore negative-

* 1y corrolated with moderatc TD. Age, but not sex, correlated
significantly with TD, as did histories of incoherence, grandiose
*Jelusions, and teeth or denture prohiems Parkinsonism and TD -
were strongly aasocia!ed. Althougb the prevalence of TD was.
quite high, there were no severe involvements of any of thej
-Abnormal Involuntary Movemeni Scale body areas..

{Arch Gen Psychlatry 1982,39 466—469)

ince its first recognition. and description two decades
ago,”? tardive dyskinesia (TD) has been.extensively

- studied, and two comprehensive reviews’* have recently

been published. However, many basic issues regarding its

dlagnoms, epidemiology, and relation to neuroleptic drugs

remain. controversial.: Reviews of the literature®*’ have

- - reported widely discrepant prevalence rates ranging from

0.5%. to almost 60%. These discrepancies are probably due,
in part, to differences in study design, population studied,
methods ~ of assessment, -and -eriteria for dxagnos:s

Although it had been assumed in the pasts that TD is less -

common in outpatxents, recent studies*®- have reported
otherwise.

- Recent dataie suggest a sxgmﬁcant assocxatmn hetween ‘

TD and age.-A significant association with sex, women
being more at rigk, has also been reported.**¥%*2 However,

. . “other studies!®®? have failed to find a significant associa-
“"" tion between TD and age or sex. It has been suggested that .
- sttidies of older chromcally ill populations are more likely -
 to find sex dxfferences m TD than those mvolmg younger L
) _popu]atxons;
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.- contributions of different drig variables, such as dosag

_ standing psychosis are difficult’ to-exclude or contro] for.
" severity of TD in an outpatient clinic treating noninstitu
" the. relationship -of TD with demographie, clinical, an

. were excluded. During 4 five month penod endmg in December
*. 1980, 153patlentswmexannned. :

~ years (SD, 13.08 years). Of the 153 patients, 52 (34%) had no

Reprint™ requests to  Psychopharmacology - ngram, Psychlatry Out V
- Patient Department; Room 1M60, Metropolitan Hospital Center 1900

f«Smmi Ave, New York,NY 10029 (Dr Mnkhenee). : ~hxstones of hospitalization; the mean number nf emergen

Even though a connechon between neuroleptlc drug
and the genesis of TD is generally accepted, the relati

duration of treatment, and type of neuroleptlc, are f:
from clear. There are reports of significant associatior
between TD- and duration ‘of neuroleptic . treatment;’
high-potency neuroleptics,® low-potency  neuroleptics
use of antiparkinsonian drugs,®® and use of depot fluphen
azine 1114235 However, other Stl!dl&? have failed to ﬁnd
association between T'D and ‘du¥éition of neuroleptic ¢
sure,’>®3 any particular neuroleptm,“-” or use of antl
kinsonian drugs.hus- 7/

The proper study of ‘these drug vanables is made dif:’f
cult by the fact that'rhost patients have been eiposed
many neuroleptics during the_ course of their treatmen
Also, investigators/ studymg. difféerent aspects of d
hxstory have often’used univariate statistical methods
analyze the data. This may1¥ad to an increased probabxh
of chance correlations, afm!}sck thereof, especxaliy in th
study of a complex syndrofge such ;s TD in which multipl
intercorrélated variables appear’ts be involved. Fmaﬂy
most studies have been done on h{omcally and severely i
patients where the effects of ic changes or of long

- Our study was conducted to assess the prevalence an
tionalized and less severely jll patients and to investiga

drgg history variables usmg a mnltxvanate statistxgal
model.

PAT]ENTS AND ME'I'HODS

All patxents regularly attending the outpatient ehmc of Nev
York Medical College-Metropolitan Hospital Center (New York
and receiving neuroleptics for a year or more were referred to t}l
Psychopharmacology Program for evaluation, Those with organt
brain syndromes, neurologie dlsorders other than neuroleptie
induced side effécts, or- history of severe -aleohol or drug abs

The mean ‘age of the sample was 49.8 years (SD, 10.74 years)”
the 112 women, 50.75 years (SD, 9.53 years); and of the 41 men, 45.9
history of psychiatrie hospltahmhon, 98 (64%) had histories o

hospitalizations for acute disorders, and 28 (18.3%) had hzsmnes
of state hospitalizations of less than one year.- Of the 101 with
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spitahzanons was 3.5 aml af state hospxtalmahons, 10. The
yan age at first-hospitalization was 36.1 years (SD, 11.6 years).
the total sample, 30 patients (19.6%) had never received a
ignosis of - schmophrema. All patienis were on a neuroleptic

\intenance regimen with no dosage reduction durxng the t}wee'

nths preceding the examination.

Patmnts were.examined for, TD using the Abnormial Involun-
-y Moveinent Scale (AIMS) developed by the Psychopharmacol-
y Branch of the National Institute of Mental Health,* and
sviously reported to be reliable:'s The AIMS records the pres-
ve and severity of abnormal movements in‘seven body areas:
:ial museles, lips and perioral areas, jaw, tongue, upper extrem-

es, lower extremities, and trunk. For each body area, move- -

mts are scored on a five-point severity scale in which 0 indicates
ne; 1, minimal (may be borderliné normal); 2, mild; 3, moderate;
d 4; severe. Overall severity of abnormal movements, incapaci-
jon resulting from movements, and the patient’s reporied
-areness and distress related -to the abnormal movements are
tedona seale of 0 to 4. Presence of dentures and problems with
sth or dentures were also noted.
Patients were then examined for signs of parkmsomsm and
athisia, -by means of the Scalg for Extrapyramldal Effeets
EE)” which measures ten extrapyramidal signs: gait, arm
opping, shoulder shaking, elbow rigidity, wrist rigidity, leg
ndulousness, head dropping, glabella tap, tremor; and saliva-

. To these signs we added a rating for akathisia. Bach item was’

ted.on a five-point scale, with 0 meaning the absence of 2 sxgn
d 4 its extreme form.

After the ratings, patients werg/w{ced for the following infor-
stion: years of medication thexdpy; number of periods without
ugs lastmg three months or
stonia, parkinsonism, ak tlusla, or
eally, in semistructured intetviews (noy’
e Disorders and Schizophrenia [SAD

{ticholinergic effects.
e Schedule for Affec-
, patients were asked

out past or present symptoms suggestl diagnoses of schizo-

renia or sc}umaﬁecuve dmorder by Research Dlé.gnostlc Crite-
' (RDC) 33
The pat:ents were exammad by one of two ragers, each of vﬂ;o

amined about half of the total sample. Jl‘hén’ the other rater,.

aware of the examination findings, révi the patient’s
spital records for demographlc data, . all diagnoses, psychotic
mptoms noted at any-time, previous treatment history, and

ported side effects of medieation. Detailed. drug history was’

sorded for the past eight years, including individual drugs, daily
sages, and- duration of treatment with each drug-and dosage.
ugs, ‘preseribed for less than one month were excluded, Recorded
vgs included neuroleptxcs, an‘aparlunsoman drugs, and antide-
easants. The rater. eéxamining a patient had no access to the

formation in that patient’s.records. Interrater reliability, -

sessed on a separate sample of patients prior to the study, was
and to be satisfactory for the two scales (Pearson s r= 42 to
98).

In addition to the 153 patients ‘on neuroleptic maintenance
gimens, 15 patients with no hxstory of neuroleptic exposure were
ndomly ineluded for examination, without the knowledge of the

ters. This group, treated with benzodiazepines and/or tricyclic .
, 10.7 years),:

tidepressants, had a mean age of 47.6 years (
we found to have no scores on enther AIMS or SEE, and were
clnded from further data analyses: -

-RESULTS
Pre\ralence of TD

The assessment of TD prevalence was based on'the AIMS scores.
1e AIMS gave three measuresof involvement: individual subtest
sres of the seven body areas; a total score, which was the sum of
e seven subtests; and a global severity rating. A criterion level
¢ TD was based on the individual subtest scores. It wis defined’
the minimum score the patient had to have on at least one of
e subtests to qualify as having TD. The prevalenee of TD at
fferent criterion levels is shown in Table 1. .

™ and Associated Varlables

We used a univariate model to screen each variable for a
mificant association with TD and then used a multivariate

'ch Gen Psychiatry—Vol 39, April 1982

1 8.0 {moderate} . 104 - 88 - - - 10.7. Rz

ore; am} histories of acute

Diagnostic Criteria.

Table 1.—Prevalence of Tardive Dyskinesia
at Different Criterion Levels

~ Prevalence, %
Criterion - Male Female . MF
"~ Level - . Total Pationts Patients Ratlo
1.0 {minimal) | 458 . = 488 . 448 : 0.91
2.0 (mild) 30,7 841 295 - 0.87

© Table 2.—Categorical Variables (t Tests) in
Univariate Screening Test Results®

" Mean Total
) AIMST Scores
- - - - e —— s~
Variable - ’ . - 3 ld
Hospitalizetions . ) 273 - 148 02
Grandiose deh 5 ) ) T A93 199 04
Incoherence when psychots: - 3.40 1.60 . .007
Parkingonlsm - 510 186 . 02
Akathisia - ] 6.13 1.83 ~01 .
Dystonic reactions ] . .BST 1.95 . 02 .
Psychotic depression 418 - 213 07
Neuroses i - 080 . -235 . .001
RDCt schizophrenia or - . : j
schjizoaffective disorder T 278 176 .. .0F .
Taeth or denture problems (AIMS). 425 - 195 o1

*Othor psychotic symptoms; diagnoses, and side effects, histories of
emergency or state hospitalizations, electroconvulsive therapy, antiparkin-
sonian o anﬁdeprassant dmgs. and sex were not s-gmﬁcam P>.07. -

TAIMS .indicates Ab ) Yy talc t Scale; RDG. Reseamh'

i:Ph.la indicates paiients with history or presence of \*aﬁahle minus, those

technique ta: analyze those variables that had demonstrated
significarice when exammed independently. The total ATMS score .
-was chosen as the screening dependent variable, as it was.a

continuous rather than a categorical variable and allowed the use -

- of more sensitive parametric tests of association. The total ATMS

score was strongly correlated with the AIMS global severity
ratings {r=.92) and thh the different measures by mtenon
levels (r= 86). .

For each nenroleptxc, the following ‘data were coded: the length
of time the drug was taken; consistency of usage; maximim’

. dosage; and tofal cumulative dose (the latier two in chlorproma-
- zine equivalents.} From the patients’ reports, drug-free intervals
-were.coded. As many patients had been sequentially exposed to

more than one neuroleptic, the number of neurocleptics was coded
as a separate variable. None had been exposed to more than one
simultaneously.

Categorical variables were ‘analyzed using ¢ tesis to compare
mean AIMS scores, and coirelation coefficients were ealenlated
for continuous variables. The results of the univariate screemng

are shown in Tdbles 2 and 3.

BasedonatotalscoreoféormomontheSEE(excmdmgthe
measure for akathisia), 19 patients (124%) were classified as
having parkinsonism. There was a significant association between.
the dmhotomons variables—TD and parkinsonism—when they .
were placed In a 2X 2. contingency table {3¢=489; df=1;
P = 027). This correlation became stronger when the continuous
variables—total AIMS.and total SEE scores—were used. Their
product moment correlation- was 465 (P < .0001), hlghly signifi-
cant and accounting for mmore than 21% of the variance between
the two scores. :

Multivariate Analyses

The number of zugmﬁcant variables was reduced with a step-
wise multiple regression analysis (MBA) There were three sets of
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Table 3.~-Continuous Variables (Correlation Coefficients) in °
Univariate Screening Test Results*

Variable r r P

Age : L 188 035 02
Total dose of neurolaptics (chior- - < '

promazine equivalent) 180 032 .02

Maximum dosage of neuroleptics
{chlorpromazine equivalent) 239

Years of neuroleptic therapy 184 034

*Mumber of hospitalizations, emergency hospitalizations, state hospitak

fzations, duration of hospitel stays; and drug-free periods were not signifi-.
cant,

003
02

Table 4.—Stepwise Multiple Regression Analysis
Dependent Variables Incremental & Total #

1. Tardive dyskinesia (YD) criterion level 2
Maximum dose of neuroleptic {log) © 038 .038°
Fluphenazine decanoate 027 0621
Age . 043t 1061
Grandiose delusions 031 - 137%
Taeth or denture problems 023° L180¢

20 TD eritedon level 3. . o

~ Number of neuroleptics 028° .028°*
Low»patem:y newroleptics§ - .038* -.084t .
“Yhi 024t - .088t
Sum of SEE scoreﬁ ] .100¢ 1884
Age 056+ - 2443

- Incoherence .033* 2773

" Taeth or denture problems 022" 290%

- 3. Sum of AIMS scores (TD spverity)]

Maximum dose of neurolaptic (log) 081t 061t
Number of neurclepiics 017 0791
Haloperidol ) .040* 1184
Fluphenazine decanoate 03s* .154%

. Sum of SEE scorel} .126% .280%
Age. o L0531 .333¢
Grandiose delusions 018° 351%
Teeth or denture problems .018* .ar0¢

*p'< .08,
P <01 -
P L0001, I

§Negatively correlatad

JISEE indicates Scale for Extrapyvamkfal Eﬁacts. AIMS, Abnormal Invoiun-

- tary Movement Scale
mdependent variables. The first included neuroleptic dose and
exposure factors: (log) maximum dose, {log) total dose, number of
neurolepties taken, and daration of treatment with neuroleptics.
The second set mcluded the type of neuroleptic used, divided into
éight individual drugs—chlorpromazine hydrochloride, thiorida-

~ zine hydrochloride, trifluoperazine hydrochloride, perphenazine,
fiuphenazine hydrochloride, fluphenazine decanoate, thiothixene

hydrochloride, and haloperidol—and two drug groups—low poten- -

cy (chlorpromazine and thioridazine) and high potency (the other
six). The third set contained significant demographic and clinical
vanables, including age, past hospitalizations, grandiose delu-
sions, incoherence, neuroses, probable RDC schizophrenia or
. schizoaffective disorder, total SEE score, and problems with teeth
_ or dentures. Sex and psychotic depression were also included on
the chance that they might emerge as significant variables once
suppressing intercorrelations were removed.
The sets were then regressed against the dichotomous: depen-

dent variable of TD at criterion leve}] 2. Any significant variables -

weré carried into the next set and entered into the equation first.

A significant association for a particular variable then had to be
demonstrated over and above the effects of the earlier ones, The -

results are shown in Table 4, group 1. The diseriminant function
was then caleilated, using the simultaneous MRA model, with the

five variables that entered into the.equation after the stepwise’
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MRA. We were able to elassify correctly 70% of the patients using
the discriminant function. Since we could expect to elassify 57%
correctly by chance alone, the results, although gignificant, were
not impressive. However, we could correetly identify 60% of the
patients with TD, as opppsed 1o a chanee expectation of 82%. .
Using the same vanables, ordered in_the same sets, a second
MRA was performed using the dichotomous dependent variable of
TD at-criterion level 3 (Table 4, group 2). When we caleulated the
discriminant funetion with the seven variables that entered into
the equation after the stepwise MRA, we were able to classify 92%
of the patients correctly, with the chance expectation being 81%. .

“We could, however, correctly identify 63% of the patients with -

moderate TD, ‘as opposed to a chance expectationﬁ of only 10%. .
-Finally, using the measure of TD severity—the total AIMS
score—as the dependent variable, a tlnrd ‘stepwise MRA was k

. performed (Table 4, group 3).

COM&!ENT

Compared with those in most studies, our sample was
unusual in certain respects: one third of the patients had

. no history of psychiatric hdspitalization; noné had a

" When minimal seores were inchided, the prevalence rose to - ;

- assumed to be reciprocally related pharmacologically,

" decanoate stood out as a diseriminator for both TD preva-

. tured interviews, half of them did not meet RDC criteria -,

“showed s:tgmﬁcaxit concomitant parkxnsomsm. This may
‘have partially

‘suggested®™® that TD is more likely to develop.in patients

‘intercorrelated. Chance may have emphasized the effect of

‘tine use of depot preparation of fluphenazine. High-

history of repeated long-term institutionalizations; none
was undergoing neuroleptic withdrawal; and, in semistrue- :

for schizophrenia or schizoaffective disorder:

As might be expected, the prevalence rate was a function
of the criterion level for inclusion. At a criterion level of 2
on AIMS, 47 patients (30.7%) were found to have TD. °

70- (45.8%). The latter figure is similar to those in two
outpatient studies® in which patients with minimal scores
were included. It was interesting to note-the -absence of
severe involvement of any of thé body areas in our
patients. A similar finding was recently reported in a
study of Hungariad ‘outpatients”® Our finding may be
related %o our samp},e’s lack of elderly patients, who have
been réported to bé more prone to severe TD.*® Moreover,
16 of the 47 patients with TD, at the eriterion 2 level,

ked the'TD seventy, as parkinsonism -
and TD are assumed w ‘have an. 1nverse pharmacologc;
relationship.®¥

Age was found to- B&ﬁszgmﬁgﬁnﬂy correlated with TD:
prevalence and severity in the MRAs, irrespective of
criterion levels used for mcgng.mﬁ Sex, however, was not a
significant variable. This, as others have suggested,” could
be related to the lower age of our sample, wlth only three.
patients over 70 years of age.

There was a significant correlation between TD a.nd
parkinsonism: Even though the two syndromes are

their coexistence has been reported.2®%53 It has been

with parkinsonism than in-those without, and that this
association may have a predictive or etiologic signifi-
cance.

- Although duration of exposure to neuroleptics and con-
sistency of use failed to show significant associations, the
group with TD had histories of exposure to higher doses of
neuroleptics, greater numbers of them, and higher mean
total doses. Although the use of MRA may have accentuat-
ed one or the other of these variables, they were all highly

one over the other. Of the individual drugs, fluphenazine

lence and severity. This is in accordance with several
recent reportst?23® and raises questions about the rou-

potency neuroleptics in general were gignificantly corre-
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L\ted vnth TD measures in the MRAs, although most were
0 strongly intercorrelated that it may have been a random
.peratlon that caused a particular drug to enter into the
quation at the exclusion of the others. We were unable to.
mphcate the-findings of two discriminant function:analy-

he risk of TD. On-the ‘contrary, the use of low-potency

evel 8) in the MRA in our study. -

The correlation of a history of grandmse delnswns thh
[D is difficult to explain. We could not find any previous
-eports of this asseciation in the literature. However, some,

ive disorders may be a high-risk yup for TD. In subse-
puent SADS-Lifetime interviews, ten of the 15 patients
#ith histories of grandiose delusions were found to meset

fion further. Problems with teeth or dentures consistently
appeared as a significantly .associated variable in-the
MRAs. This area needs further study, as dental problems,
with consequent ‘propricceptive input, may contribute to

netic movement disorders. |
Our findings suggest that TI) in an outpatlent popula~

milder than that seen-in p/a
hospitalization, .in whom ‘psychosis-associated changes

- tations. Our findings suggest that gxposure to neuroleptics
is necessary but not sufficient for the develdpment of TD.
It appears that TD results from: multiple yariables acting
simultaneously and/or sequentially as m

ratings, it does not allow discriminatibfi between § s-

tent-and reversible dyskinesia. However, until the various
factors involved in the genesis and outcome of TD are |

better understood, it would be prudent to limit the use of
neurolepties to condmons where definite indications and
evidence of benefit exist, as has been recommended by the
American Psychiatric Association’s Task Force on TD? We

believe that the routine use of high doses of high-potency .
neuroleptics should be avoided, and the use of depot .

fluphenazine should be limited to those cases where neuro-

leptics are deﬁmtely indicated and comphanae with oralv

medlcatwn is'a problem.
k References

1 Schéna‘ker M Bin -eigentiimliches syndrom in oralen benech ‘bei
megaphen-applikation. Nervenarzt 1957;28:35-36.

2. Faurbye A, Rasch PJ, Peterson PE, et al: Neurological sympfoms in '

ﬁbarmanothe:apy of psychosés. Acta Psychialyr Scand 1964;40:10-27.

3. Baldessarini RJ, Cole JO, Davis JM, et al: Tardive Dyskinesia: A Task"

Force Report. Was}ungton, DO, American Psychiatrie Association, 1930.
4. Fann WE, Smith RC, Daws JM, et al (eds): Tardive Dyskinesio:

Research and Treotment. Jamaica, NY, Spectrum Publications Ine, 1980. .-

5. Baldessarini RJ, Tarsy D: Tardive dyskinesia, in Lipton MA, DiMascio

A, Kitlam KF (eds): Psychopharmacology: A Generation of Progress. New

York Raven Press, 1978, pp 993-1004.

6. Berger PA, Rexroth.K: Tardive dyskinesia: Clinieal, blolomml and
pharmacological perspectives. Schizophr Bull 1980,6:102-116.

7. Klawans HL, Goetz CG, Perlik' S: Tardive dyskinesia: Review and
update. Am J.Psychiatry. 1980;137:900-908.

8. American College of Neuropsychupkamacology-li’ood and Drug
Administration Task Foree: Neurologic syndromes associated with antipsy-
chotic drug use. N Engl J Med 1973;289:20-23.

.9, Asnis GM, Leopold MA, Duvoisin RC, et al: A survey of tardive
d;yskmesxa in psychiatric outpatients. Am J Psychiniry 1977,134°1367-

10 Smith IM, Kucharski LT, Oswald WT, et al: An assessment of tardive
dyskmes:a in schnzophremc outpatients. Psycknpkammlogy 1979;64:99-

Arch Gen Psychiatry— Vol 39, April 1982

is reports®® of low-potency neuroleptics contributing to-.
1eurolept1cs was- negatwely correlated with TD (cr;tenorn«

-ecent reports®* have suggested that patients with affec- -

RDC for bipolar disorder. We are examining this associa-

the genesis or maintenance of orofacial or lmgual dyski-
tion is quite common, but that the degree of involvement is -
énts undergoing long-term -

may be a contributing facto;-‘ As Bebbington® has pointed
| out, caution should be exermsed in mﬂnng eausal interpre- -

erating or con~ -
founding wvariables. As this study was based ony, gomt

11 'Eznn—WatersVG Seeman MV, Seeman P: Tardive dyskinesia in

. schizophrenic outpatients: Prevalence and mgmﬁcant variables. J Clin

Psychiatry 1981;42:16-22.
12 Wo;c:k JD, Gelenberg Al, LaBne RA, et al: Prevalence of tardive
dyskmesla in an outpatient populahon Compr Psychietry 1980;21:370-

18 Jus A, Pmeau R, LaCharice R, et ak Epidemiology of tardive

. -dyskmesxa. Des Nerv Syst 1976,37:210-2H, 257-261.

“14. Simpson GM, VargaE»LeeJH,etal:Tardwedyshmsiamd
psychotropic drug history. Psychophiirmacology 1978;58:117-124. -
- 15. Smith JM, Oswald WT, Kucharski LT, et al: Tardive dyskinesia: Age

Pgychopharmacology

- and sex differences in hospitalized schwophrenm.

19‘?8,5&207 -211.

16. Smith JM, Kucharski LT, Oswald WT, et ak: A systematic investiga-
tion of tard:ve dyskinesia in inpatients. Am J Psychzatry 1979;185:918—
922,

17. Choinard G, Annable L, Ross»Choumard A, et al:. li"actors related to
tardive dyskinesia. Am J Psychintry 19‘29;135 79-83.

18. Bmith JM, Baldessarini RJ: Changes in prevalence, seventy, and

- recovery in tardive dyakmesxa with age. Arch Gen Psychiatry 1980:37:1368-

1373.

19. Bell RCH, Smith RC: Tardive dyskinesia: Characterization and
prevalence in a state-wide system. J Clin Psychialry 1978,:35:30-47.

20. Perris C, Dimitrijevic P, Jacobson L, et ab: Tardive dyskmesia in

psychiatric patients treated with nearoleptics. Br J  Psychiatry
1979;135:500-514.

21, Jeste DV, Wyatt RJ: Changing epidemiology of tardive dyskinesia: An

.overview. Am J Psychiatry 1981;138:297.300,

22. Fann WE, Davis JM, Janowski DS: The prevalence of tardive dyski-
nesias in mental hospitdl patienis. Dis Nerv Syst 1972,37:182-185,
© 23..Crane GE, Smeets RA: Tardive dyskinesia and drig therapy in

geriatrie patients, Arch Gen Psychiotry 1974,30:341-343.

24. Gardos G, Cole JO, LaBrie RA: Dmgvamablesmtbeehologyof

'tm'dxve dyskinesia: Applicationof discriminant function analysis. ngr

rmacol 197T;1:147-154.
25 Gardos G, Samu I, Kallos M, et al: Absence of severe tardive

- dyskinesia in Hungarian schizophrenic outpatients. Psychopharmacology

26. Smith JM, Kucharski LT, Oswald WT, et al: Tardive dyskinesia:

Effect of age, sex, and eriterion’ level of symptomatology on pmvalerwe

estimates. P; Bull 1979;15:69-71.

sychopharmacol
21. Smith JM, Dunn DD: Sex differences in the prevalence of aevere .

. tardive dyskinesia. Am J Psychintry 1979;136:1080-1082.

28. Mallya 4, Jose C, Baig M, et al: Antiparkinsonics, nemlephm, and
tardive dyskinesia. Biol Psyc?uww 1979;14:645-649.
29. Smith RC, Strizichi M, KlassD:Dmghxsﬁorymd tardwe dyskmm

_Am J Psychiatry 1978;135:1402-1408.
~ 30. Gibson AC: Depot m}ectmns and tardwe dyskmwa. BrJ Psychmtr;z/
1978;132:361-365. _ o

31 Guy W: EGDEU Assessment Mamtal Jor Psycbopkamaco&ogy
revised 1976. US Dept of Hea.lth, Educatxon, and Welfare, 1976, pp 534-
537.

32, Simpson GM, Angus JWS: A rating seale for eximpyranudal side . ‘

effects. Acta Psychialr Scand 1970;212{suppl):11-19.

. 83, Spitzer RL, Endicott J, Robins E: Research diagnostic’ cnten& .

. Rationale and reliability. Arcfs Gen Psychiniry 1978;35:773-182.

34. Davis JM: Comparative doses and costs of anhpsychotxc medication.
Arch Gen Psychiatry 1976,33:858-861,

85. Crane GE: Persistent dyskinesia. Br J Psychiatry 1913;122:395-405.

36, Fann WE, Lake CR: On the coexistence of parkinsonism and tardive.
dyskinesia. Dis Nerv Syst 1974;35:325-326, .

37. DeFraites BG Jr, Davis KL, Berger PA: Coemstmg tardwe dyskinesia
and parkinsonism: A case report. Biol Psychiatry 1977;12267-272.

88. Crane GE: Pseudoparkmsonmm and tardive dyskinesia. Arch Newurol

- 1972:27:426-430.

39, Turek I, Kurland AA, Hanlon TE, et al: Tardive dyskmma. Tts
relation to neuroleptic and antiparkinson drugs. Br Psychiatry
1972121:605-612.

40. Crane GE: Parkinsonism and mrdlve dyslunma. Am J Psychmtry

. 1978;135:619.

41. Davis K1, Berger PA, Hollister LE: Tardnve dyskmesla and depres-

- give illness.- Psychopharm Commun 1976;2125-
42. Rosenbaum AH, Niven RG, Hanson NP et al: Tardive dyskinesia: -

Relationship with a primary affective disorder. Di$ Nerv Syst 197T:38:423-
427

4'3; Rosenbaum AH, Maruta T, Jiang NS, et al: Endocrine testing in
tardive dyskinesias: Preliminary report. Am J Psychiatry 1979;136.102—
103.

44. Kane J, Struve FA Weinheld P, et ak Strategy for the study of
patients at hlgh risk for tardive dyskmesla. AmJ Psyckiairy 1980‘18?.1265-
1267,

45, Bebbmgton P: Causal models and logical inference in epidemiological
psychiatry. Br J Psychiatry 1980;136:317-325.

ks

Tardive Dyskinesia—Mukheriee et al 469


http:Comm1l.1I
http:PsycAWJ.rg
http:o~l~oi.nt
http:hospitalization,.in
http:ahiatory.of

