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In a 5-year longitudinal study in a cohort of 169

schizophrenic outpatients treated with neurolep-
tics, we found a twofold increase (from 22% to 44%)
in prevalence of tardive dyskinesia (TD) meeting

the Schooler and Kane research diagnostic crite-

ria. If we include cases of TD that were considered
definite but did not meet the research criteria, the
prevalence increased from 31% to 58%. In the co-
hort of 131 patients who did not present with the
. disorder in 1975, we found parkinsonism and in-
crease in parkinsonism to be the best predictors of
subsequent development of the disorder. Poor
schizophreni¢ prognosis and long treatment dura-
tion also appeared to be risk factors. Another find-
ing wags the importance of changes in neuroleptlc
and antxparkmsoman dosage in both covering and
uncovering TD.
(J Clin Psychopharmacol 1988;8: 218—268)

ARDIVE DYSKINESIA (TD), a neuroleptic-in-

duced extrapyramidal hyperkinetic syndrome,=
is characterized by involuntary, repetitive; and purpose-
less movements that vary in localization and form. The
clinical manifestations involve eight main areas: tongue,
jaw, cheeks and lips, trunk, upper extremities, lower ex-
tremities, face, and respiratory system. The most com-
mon manifestation is the buccolingual-facial-mastica-
- tory syndrome, which involves the muscles of the
mouth, tongue, lips, cheeks, and jaws, and manifests it-
self by lateral jaw movements or tongue movements
within the oral cavity, protrusion or torsion of the
~ tongue, and slow lateral movements of the tongue. The

_ Addresa requests for reprints to: Guy C boumard MD. Clinical Psy-
chopharmacology Unit. Allan Memorial [nstitute. Roval Victoria Hos-
pital, 1025 Pine Ave. West, Montreal, Quebec, Canada H3A 1AL

syndrome also includes choreoathetmd movement af up-
per and lower extremities.

Early studies reported a prevalence of TD of 2% to ;
15% in neuroleptic-treated patients.t In 1980 the Task
Force of the American Psychiatric Association® esti-

- mated the prevalence in patients at risk to be at least

10% to 20%, and 40% in elderly patients. Jeste and Wy- -
atts reviewed the changing epidemiology of TD and con-
cluded that the prevalence had been progressively ris-

_ing and had reached 25% during the period of 1976 to
- 1981. In 1982, Kane and Smith* reviewed 65 studies and .

found an average prevalence of 20% in neuroleptic-
treated patients compared with 5% showing dyskinesia-
like movements in untreated patients. More recent esti-
mates™1® from 1981 to 1986 have been even higher, with
an average prevalence of 30%. In contrast, the preva-
lence of spontaneous dyskinesia in healthy elderly vol- -
unteers was found to be 1.2%,2 1.5%,'7 and, in a geri- -
atric medical population, 4.8%.12 Also, in a series of
studies conducted in Turkey with chronic schizophrenic
patients who were treated with minimal doses of neuro- -
leptics, Cranel 2 was able to distinguish between ™
and schlzophremc stereotypies.

Concerning risk factors, there is agreement that TD is
more prevalent in elderly patients.* 8-8.15. 19 Ajthough
information on gender and TD is conflicting, there are
studies suggesting that elderly female patients are
more at risk than male patients.s 18 20. 21 Other risk
factors that have been reported are: (1) total exposure to
neuroleptics,? 19 (2) neuroleptic treatment of affective
disordér,?? and (3) fluphenazine drugs.!?. 15. 18, 23-25

In 1975 we carried out a cross-sectional study of TD in
all 256 schizophrenic patients receiving neuroleptic
maintenance treatment in the outpatient clinic of the -
Allan Memorial Institute of Psychiatry.!® At that time,
we reported the prevalence of TD in the clinic to be 31%
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“(in fact. 22% met the research diagnostic criteria for TD
proposed by Schooler and Kane?). Five years later, in

" the same clinic, we found the prevalence meeting these

research criteria to be 45%, a twofold increase.?” Of

~ these 224 patients, 169 were examined both in 1975 and ™ -

1980. We report the 5-year follow-up of these 169 pa-
tients, focusing in particular on an investigation of fac-
tors related to the subsequent development of TD in a

cohort of 131 patients who did not present with the disor--
completed a structured medical questionnaire. Care
 ~was taken to differentiate TD from other neurological

der in 1975.

Methods

The Allan Memorial Institute of Psychiatry main-

tains a special follow-up clinic for the long-term mainte-
nance treatment of schizophrenic outpatients. One of
the authors (G.C.) is the psychiatrist in charge of this
clinic. During the study period (1975 to 1980), patients
were accepted in the clinic if the primary hospital diag-
nosis of schizophrenia was confirmed by the psychia-
trist in charge using the DSM-III criteria. Schizo-
phrenic patients who were not likely to need long-term
pharmacotherapy were not accepted in the clinic. Phar-
macotherapy was under strict control and the following
principles were applied: the minimal therapeutic dose
of neuroleptic was given; a single neuroleptic, injectable
depot fluphenazine or oral fluphenazine, was prescribed
whenever possible; orally administered drugs were pre-
scribed in a single daily dose or twice-daily regimen;
procyclidine (Kemadrin) was the only antiparkinsonian
‘drug used; attempts were made to withdraw the anti-
parkinsonian after 3 months of treatment; injectable
fluphenazine decanoate or enanthate was given to pa-
tients who were resistant to other neuroleptics, those
who could not be relied on to take medication, and those
with frequent relapses; polypharmacy was avoided and
antidepressant drugs, mood stabilizers, minor tran-

quilizers, and hypnotics were not prescribed; medica-

tion was reviewed by the psychiatrist in charge of the
clinic each time the patient visited the clinic.

In 1975, TD and parkinsonism were assessed by a
neurologist (A.R.-C.) in all 256 schizophrenic outpa-
tients attending the clinic. The scale used was the
 Extrapyramidal Symptom Rating Secale (ESRS) of
~ Chouinard and Ross-Chouinard,?- 20 and the presence
of TD was determined according to the Schooler and
Kane Research Criteria.?® which require at least mod-
‘erate dvskinetic movements in one body area or mild
dvsk:netic movements in two body areas. The presence

Cof Dard

i3n Was also determined on & similar basis
Pavchspathoiogy was assesss¢ by one of the authors
‘G .- who conducted a PSYCRIAITIC INLerview. 1he

schizophrenic illness of patients was classified as good
or poor prognosis using the WHO scale for prognosis.

* Data were collected on demographic characteristics; ev-
- idence of brain damage, treatment history, neuroieptic "
type and dosage converted to chlorpromazine equiv-
alents,® and antiparkinsonian drugs. In 1980, 169 of

- ¢erving antiparkinsonian medication «p = .10

Choutnard aad Associates. - =

the original cohort of 256 patients (65%) were reas-
sessed by the same neurologist and psychiatrist after 5.
years of further neuroleptic treatment, using the same

. rating scales and criteria as before.

During the neurological examination, the neurologlst

disorders that have similar manifestations (Hunting-

~ ton’s chorea, Sydenhams chorea, Wilson’s disease,

brain-damaged chorea, and senile chorea) and from
stereotyped movements and mannerisms that are often

" associated with chronic schizophrenia. TD was assessed -

according to a standard procedure that included the fol-
lowing routine neurological tests: (1) the patient’s spon-
taneous behavior was observed while seating, standing,

- or walking; (2) because abnormal movements are in-

creased by voluntary movements of other muscle
groups, the oral-facial region was observed while the-
patient carried out the pronation-supination tests of-
both hands as fast as possible and performed rapid al-
ternate movements of both wrists; (3) the patient was .
asked to walk without shoes so that any choreoathetoid

- movements of the limbs could be noted; and (4) the pa-

tient was asked to copy a spiral with both hands and to
sign his or her name (because the test is performed un-

~ der emotional tension, this procedure may activate dys-

kinetic movements and thus sometimes uncover covert

- dyskinesias). Questionable cases of TD were not consid-

ered to be positive. The psychiatrist and the neurologist
did not have access to each others’ findings, nor to their
previous ratings.

Fifty-four of the original 256 patients {21.1%) were
classified by the neurologist as having evidence of brain
damage: 32.1% as a result of head trauma, 11.3% involv-
ing frontal signs of unknown etiology, 7.6% congenital,
5.7% related to epilepsy, 5.7% to mental retardation.

5.7% to syphilis, and the remainder of miscellaneousor
"unknown etiology. Eighty-seven of the original 256 pa-
- tients (35%) were lost to follow-up because of failure to

return to the clinic, transfer elsewhere, or death. The
characteristics of patients lost to follow-up with those of
patients who were reassessed in 1980 are compared in
Table 1. Patients lost to follow-up tended to be more -
hkely to be male (p =
= 3 vears.p = 0.061. t'eated for a shorter period of :ime
imean difference = 2.5 vears. p = 0.001:. less hkelv
have brain damage 'p = 0.05°. and more like v v

were no significant differences between the twe groape.
however. with respect to prevalence of TD or parkinson-
ism in 1975.

0.07), younger (mean difference -
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Tiex.s 1 Patlent chamaenatms { L915' dlfferences between t‘oﬂow-up cohort of patients and those lost to follow-up -
" Foilow-up ' [.ust*o Statistical
e T wes '
NI ‘N =37 ]
|- Men vomen 3398 - S TR
e ' o ' R R P v B 19.19- 10
‘Treatment duration - years) ‘ : 0.5 .6 ;-.4.2) . 30w =21 3
" Dosage ichlorpromazine equxvaienta} 187 1154000 C . 306:10-3000) 0.82
" Brain damage 5% ‘ 4% 0.05.
Neuroleptic type B o ’ :
QOral only . 61%. - 32% 0.20
Intramuscular only 18% 18% 0.96
Oral and intramuscular - 20% 24% 0.48
Antiparkinsonian medication 55% 67% 0.10
Tardive dyskinesia (research criteriak * 2% 24% 0.89
- 33% 4% 0.13

Parkinsonismd

1('llfu~sqv.m::e test with Yates’ correction for percentages, ¢-test for means (two-sided)

*Mean; numbers in parentheses, minimum-maximum.
“Schocler and Kane 11982) ,
"dAt least two items with scores =2 or one item with score =3.

The characteristics of the cohort of 131 patients who
did not present TD in 1975 and who were reassessed in
1980 are shown in Table 2. During this period the policy - .

in the clinic was to switch patients from daily oral

- neuroleptics to long-acting intramuscular neuroleptics

(mostly fluphenazine enanthate or decanoate) if feast-
ble and desirable, and attempts were made to decrease

_neuroleptic dosage. Antiparkinsonian medication was .

prescribed only if necessary and not prophylactically.

The principal changes in treatment may be sum-

- marized as follows: (1) there was a switch from oral to .
intramuscular medication in 45% of patients; (2) there
was a reduction in neuroleptic dosage {chlorpromazine -

equivalents®®) in 48% of patients; (3) there was an in-

_ crease in antiparkinsonian dosage in 45% of patients.

Results

" Prevalence of TD in all reqs‘sessed patients (N = 169)

The prevalence of TD and parkinsonism in the 169 pa-'] -
tients assessed in both 1975 and 1980 is shown in Table

TaBLE 2. Patient characteristics: cohort of 131 patients with no TD in 1975

3. The prevalence of TD meeting the research diagnos-
tic criteria increased from 22% to 44% (p < 0.001,
McNemar’s test) and that of parkinsonism from 33% te
72% (p < 0.001, McNemar’s test). There was no signifi-
cant (p < 0.05) difference between the sexes with re-
spect to the prevalence of either TD or parkinsonism on
either occasion. There was, however, a tendency (p < 0.10,

= 3.65) for more parkinsonism in men than women-

~ in 1975 but not in 1980. The prevalence of definite cases

of TD that did not meet the research diagnostic criteria
(which require symptoms in two areas) increased from
-31% to 58% in the same perxod

Development of TD in reassessed patients (N = 131)

In the cohort of 131 patients who did not present with
TD in 1975, 46 patients (35%) developed TD, while the
prevalence of parkinsonism increased from 32% to 71%.
Stepwise multiple logistic regression analysis¥ was
‘used to predict the development of TD {coded 0,1) during
the period 1975 to 1980. The exploratory variables in-
cluded for selection were of two types: those thought to.

1980

1975
Men women . ' 6170 .
T Age 402367 . 45127-72)
Duration of treatment (years) : 9.5(0.1-22) 14 (4.4~28)
Dosage tmg;day chlorpromazine equivalents) 300 {15-4000) . 338 164200
Poor schizophrenic prognosis . . 2% ~
Brain damage 24%
- Neuroleptic type .
Qral only 66% 36%
[ntramuscular oniy 18% 60%
Oral and intramuscular 16% 5%
Antiparkinsonian medication 53% 68%

‘Median: numbers in parentheses, minimum-maximum.
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of 169 patzents assessed in 1975 and 1986

1975 1980.
- Tardive dyskinesia (research criteria® 22 . 44
Men (N = 83} , 1 43
Women (N = 86} 019 45
Parkinsonisme ‘ o a3 T2
Men (N = 83) ' 39 76
Women (N = 86} 28 69

‘aSchooler and Kane {1982).26
sAll values represent percentages.
cAt least two items with scores =2 or one 1tem w1th score 23:

‘be of possible etiological signiﬁcance in the develop-‘
ment of TD, and those known or suspected to uncover *
covert TD. The etiological variables included were: sex, . -

. age, duration of neuroleptic treatment (dichotomized
and coded as follows: 0 = <5 years, 1 = =5 years),
- schizophrenic prognosis (0 = good, 1 = poor), brain
- damage (0 = none, 1 = present), and parkinsonism

score (1975); the uncovering or confounding variables

were: reduction in neuroleptic dosage, switch from daily

oral to long-acting intramuscular neuroleptic {the un-

_covering mechanism may be through a decline in blood
level at the end of the injection interval when all pa-

tients were assessed), and an increase in antlparkmse- “

nian dosage.

The model building strategy used was to start with

all main effects in the model and then carry out forward

- selection to add any significant second order product

_(i.e., interaction) terms.3! Second order product terms

were considered because we were unable to obtain a
" good fit with main effects only. An alpha level of 5% was
used throughout. Because there were nine main effects
and 36 second order interaction terms as candidates for
selection, this analysis should be regarded as explora-

' tory, particularly where variables of margmal statisti-

cal significance were selected.
The results of the stepwise logistic regression anal-
ysis are shown in Table 4. Three main effects were sig-

" Chouinard aad Associates

mficjant at the 5% level: parkinsonism score (13751, poor:

. schizophrenic prognosis, and treatment duration (=5
- years). Also. two variables were significant at the 10%

- level: a switch from oral to intramuscular medication
. and a neuroleptic dosage reduction. In addition to these -~~~
. -main effects, two interaction terms were added to the .-
- model: (1) that between the medication switch and par- - -

- kinsonism score with a negative coefficient (p = 0.008),
- mdlcatmg that the risk of TD with both factors present

- is less than the sum of their separate risks and, more -

- specifically, that the patients most at risk for developing
~~ TD were those with high parkinsonism scores in 1975
*.who remained on the same medication type {eitheroral ..

only or intramuscular) in1980; (2) that between an anti- -
parkinsonian dosage increase and brain damage witha-
‘positive coefficient (p < 0.05), indicating that brain- v
-damaged patients were more vulnerable to the effect of -
antiparkinsonian increase. The effects of age and sex

‘were not significant (p > 0.10), although it is worth not-

ing that age and duration of treatment were correlated -
(r = 0.44, p < 0.001). We examined the goodness of fit of -
this model by comparing the predicted cases (p > 0.5) -

with the true cases of TD: sensitivity (true positives)

was 50%, which is fair, and specificity (true negatives)
was 88% which is good. -
Because the 1975 parkinsonism score appeared to be

~ the best predictor of subsequent TD development, we re- -

‘peated the stepwise logistic regression analysis includ- .

- ing the change in parkinsonism score (1975 to 1980) as .-

an additional variable. The results of this analysis

- {Table 5) were that the new variable, change in parkin-

sonism score, became the best predictor of TD develop- .~
.ment (p = 0.001), with 1975 parkinsonism score second. =

The new model increased the sensitivity of prediction to. =~
'54% while the specificity remained at 88%.

Annual incidence rate of TD

The 5-year cumulative incidence rate of TD in the co-: - :
hort of 131 patients who did not present TD at the 1975 -

assessment was 35% (46 of 131). This is equivalent to a

. TABLE 4. Variables related to development of TD (1975 to 1980); results ‘of stepwise logistic regression analysis (N = 131}

Variable Coefficient : SE ; x? p
Parkinsonism score {1975)¢ - 0.13 0.06 | 4.68 0.03

. Poor schizophrenic prognosis 1.09 0.53 4.31 0.04 -

- Treatment duration 142 0.73 3.5 0.05
‘Oral te intramuscular switch 112 0.61 3.87 0.07 -
Neurnieptic dosage reguriis R C4s - 3.18 00T -
Age .03 .08 1.32 025
Anuparkinsonian dezas rrezss - i=.7 034 111 9.2 - -
Sex 0.1 ) 046 0.1 G774
Brair damags = OE nga (.00 G-

- QOrai to intramuscular swisch ~ parkinsonism score -(31.23 (TR 7.02
Antiparkinsoruan increase * braun damage 2.20 1.04 4.51 . 0.03

sNegative coefficient indicates thar effect of presence of both risk factors is less than sum of each main effect tlack of addiuvity .

000
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55

: -\Bw 5. Alternative model mcludxng change in Darkzmcmsm score »197-, to 1980} as predxcter of TD deveiopment (1975 to 19801

Viriable . : ; Uisetficient ' SE e o
crease in parkinsonlsm score o V ST 3 .38 101
Parkinsonism score - 13735 ' o ) 3.9 9.58 2.002
" Ural to intramuscuiar switcn ; ' I T L3T 356 oz
"Sex female) o . 143 .73 +.98 903
Treatment duraticn R .Y 3L 4.20 .4
. Dcaage reduction : C 0.96 .48 193 B0
" . Poor-achizophrenic prognosis- . o 1.04. 0.57 3.39 0.07 -
- Antiparkinsonian dosage increase . - ~0.65 2.57 ‘131 © 025
- Age , - ' 0.01 0.03 025 0.62
Brain damage . 020 0,70 0.08 0.78
Medication switch x parkinsonism ( 1975) o -0.40 0.13 10.06 0.002
Sex X increase in parkinsonism ' ' -~0.34¢ 0.11 8865 0.003
" Parkinsonism (1975) X increase in parkinsonism ' ~0.02¢ 0.01 7.06 0.008
Antiparkinsonian increase X brain damage ‘ 2.55 1.18 4.70 0.03

«Negative coefficient indicates that effect of presence of both risk factors is less than sum of each main effect (1ack of additivity).

mean annual incidence rate of 8.4%.% However, this
-does not consider remissions (or misclassifications)

among patients who presented TD in 1975 but not in’
" 1980, of which there were 9.of 38 cases, which represents

. a 5-year cumulative remission rate of 24% or a mean an-
nual remission rate of 5.5%. Thus the mean annual inci-
- dence rate of TD corrected for remissions was 2.9%.

Discussion - ‘
There have been few prospective longitudinal studies

"~ of TD. One such is being carried out by Kane and asso-
ciates!® 22 in New York. However, Kane's study popula-

tion differs from ours in that it is more heterogeneous

and includes other diagnostic groups than schizo-
" phrenia, such as affective and schizoaffective disorder.

Another difference is that in our study the neuroleptic

treatment was standardized as far as possible. Never-
" theless, it is interesting to note that the cumulative in-
" cidence of TD in the study by Kane and associates?? was
12% after 4 years and 40% after 8 years of neuroleptic
exposure, which is similar to our own finding of an an-
" nual incidence rate (corrected for remissions) of 3%.

' Barnes and associates,’ in a 3-year follow-up study in

the United Kingdom, reassessed 99 of 182 patients and

found 22 new cases and 14 remissions; age and akathi- .

sia emerged as significant predlctors of TD devel-
opment.

The present study suggests that three etiological fac-
tors may be important in the development of TD. Par-

kinsonism appeared to be a precursor of TD develop-

ment, and there was evidence that an increase in
parkinsonism was associated with TD. development.
" Whereas in 1975 we observed an inverse relationship
between parkinsonism and TD, by 1980 both disorders
. were often present simultaneously. TD increased from

0% to 33% while the increase in parkinsonism was evi-

‘tion and age in the present population could explai
. why we failed to find age an important predictor here
‘although it had been in our 1975 prevalence survey,!
- Another factor to be considered is that these patientq
‘may constitute a subgroup inasmuch as they were thos

patients in the clinic who did not present with TD in

dent both on the neurologist’s evaluation (an increase in. -

prevalence from 32% to 71%) and the treating psychia- -

trist's prescription of antiparkinsonian medication (an
increase in dosage in 45% of patients). During this in-

terval the patients had both grown older and been ex- =~
. posed to more neuroleptic treatment, so that a more ad- .

vanced stage of extrapyramidal movement disorder had
probably been reached. One contribution to the increase
in both disorders may have been the decrease in dopa-
mine synthesis with aging. Kane and colleagues? ex-
amined a subgroup of 52 patients who were identified as

“having significant parkinsonism and found that TD was

significantly more prevalent in this subgroup than in
the rest of the patients examined.

The second risk factor for TD was poor schizophrenic
prognosis, which tends to confirm our earlier finding8
of an association between poor therapeutic response to

- neuroleptics and TD. It is likely that poor prognosis

schizophrenics, who have also a greater schizophrenic
deficit, are more likely to have greater structural brain-
damage, thus explaining their increased risk.
Duration of neuroleptic treatment also appeared to be
a risk factor, with more than 5 years of exposure being a
critical period. Another study also found a relation be-
tween years of exposure (more than 6 years) and preva-
lence of TD.15 The correlation between treatment dura-

1975, despite presence of risk factors in some cases.’
The great majority of patients in the present study

V had been treated with fluphenazine (orally or injectable
" decancate). Thus, we could not assess the role of

fluphenazine treatment. In our first study,’ we found
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o 'ﬁuphenazme treatment to be a risk for T D. This finding
- hasbeen reported by at least five other studies.!2 16 23-25

However, prospective comparative studles wxll be neces-
sary to solve this'issue. -

Three variables that may perhaps be charactenzed as
uncovering factors were also identified as associated
with the manifestation of TD: a switch from oral to in-
tramuscular medication in those without parkinson-

~ ism, a neuroleptic dosage reduction, and an increase in

antiparkinsonian medication in brain-damaged pa-

tients. The explanation for the appearance of the med-
ication switch as a risk factor may be that blood levels:

tend to decline toward the end of the injection interval
(when all these patients were assessed), and a decline in
dopamine receptor blockade at this point would tend to

uncover covert dyskinesia. The uncovering effect on TD

of neuroleptic dosage reduction is well-known: that of

anticholinergic antiparkinsonian dosage increase has

‘also been documented (for example, Chouinard and

coworkers??), but the finding of increased vulnerability

" of brain-damaged patients in this respect is new. In our

earlier prevalence study of TD* in this population, we
found that brain-damaged patients tended to have more
severe forms of TD than did those without brain
damage. Thus, there seems to be some evidence to sus-

- pect that brain-damaged patients are at greater risk to

develop the disorder, especially when given antiparkin-

sonian medication. Thus, antiparkinsonian medication

. may need to be used more cautiously in patlents with a

history of brain damage.
In conclusion, the principal findings of this study are
that the following appear to be important risk factors for

the development of TD: vulnerability to severe parkin-

sonism, poor schizophrenia prognosis, and long dura-

tion of neuroleptic treatment (over 5 years).
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