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Unless researchers make an organized effort, patients with tardive dyskinesia are difficult to study
and easily lost to follow up. Because there is no treatment for tardive dyskinesia, investigators are
obliged to study the natural history of the disorder and identify risk and prognostic factors to further
understand pathophysiologic mechanisms and to guide prevention and treatment efforts. Abundant
variability, exists among incidence studies of tardive dyskinesia, depending to some extent on design
issues. I this article, the design concepts of incidence and prevalence studies are described, along
with redultsymethodol ogical problems, and identified risk factors in various tardive dyskinesia inci-
dence studies’ip¥alving the use of typical antipsychotic medications.

U nless researchers make an organi zedgffort, patients
with tardive dyskinesia are difficult.to study and
easily lost to follow up. Because there ismo tréatment for
tardive dyskinesia, investigators are obligéd-{o Study the
natural history of the disorder and identify riskcandprog-
nostic factors to further understand pathophysiologie
mechanisms and to guide prevention and treatment efforts:
In this article, design concepts of incidence and préva;
lence studies are described, along with results, method-
ological problems, and identified risk factors in various
tardive dyskinesia incidence studies involving the use of
typical antipsychotic medications.

Several important methodological problems may occur
with published research. The use of prevalence compari-
sons fails to distinguish between risk factors and prognos-
tic factors, which is a most important issue for controlling
disease. Additionally, many etiologic investigations have
been cross-sectional rather than longitudinal in nature, and
cross-sectional studies of patient populations are particu-
larly vulnerable to selection biases and temporal ambigu-
ities of cause and effect. Moreover, statistical analyses
used in some published studies are often simplistic and oc-
casionally inappropriate. Most relevant in this regard is
the relative lack of multivariable methods. For example,
some investigators fail to consider potential confounders,
effect modifiers, or intervening variables.
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Another methodological research problem is the clini-
cal assessment that causes difficulty in the diagnosis and
classification of tardive dyskinesia and makes it difficult
to use any convenient psychiatric population to test hy-
potheses. Two types of rating scales—multiple-item scales
and global judgment scales—are primarily used for quan-
tifying symptom severity. The reliability and validity of
these measuring instruments are sometimes questionable
and the relationship between scales is poorly understood.
In addition, the diagnostic custom of identifying cases of
tardive(dyskinesia generally depends on a knowledge of
possible &tiologic factors such as the use of typical anti-
psychetie, (neuroleptic) medications. The differential diag-
nosis of tardive dyskinesiais complex and—as suggested
by empirical/;and(bidlogical data—multiple syndromes
may cause abnormal‘giovements that are collectively re-
ferred to astardive dyskinesia, Each of the syndromes may
have a different etiology, so'that\the determinants of one
syndrome may not be the determinant of another syn-
drome.

Another factor that contributes to\diagnostic and classi-
fication difficulties is the considerableivariability among
patients of abnormal movements over time! Li‘is quite pos-
sible that patients who demonstrate exacerbation'or mask-
ing of existing abnormal movements following+eduction
or increase of medication dosage are etiologically or
pathophysiologically distinct from patients whose move-
ments do not follow such patterns following similar drug
changes. Thusfar, researchers have little notion of the fac-
torsthat lead to improvement or worsening of tardive dys-
kinesia severity in the longitudinal course of the disorder.
Furthermore, investigators are unsure of the degree to
which the variability of movements over time is due to
measurement difficulties (reliability) or to the disease it-
self (stability). With al of this uncertainty, it is important
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Figure 1. The Natural History of Tardive Dyskinesia®
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3Reprinted from Glazer and Morgehstern,® with permission.
Abbreviation: TD = tardive dyskinésia

to understand what the risk factors for tatdive dyskinesia
are. Without such knowledge, it will be clese to impos-
sibleto ever identify the etiologic mechanisms underlying
the disorders.

A concept of the different stages of the(natural fistory
of tardive dyskinesia was used in the Yale Tardive Dys-
kinesia Study™? that researched the incidence ef“tardive
dyskinesia and associated risk factors (Figure 1).%that
conceptual framework, the natural history of tardive dys;
kinesia consists of an induction period, alatent period, and
aclinical period. When a patient is first exposed to neuro-
leptics, the induction period begins and leads to the start of
underlying brain pathology. Variousrisk factors contribute
to the emergence of the underlying pathology. The subse-
guent latent period is followed by clinical detection of tar-
dive dyskinesia. Once tardive dyskinesia has been identi-
fied, changes in status or severity are noted. Risk factors
are those factors that contribute to the development of
tardive dyskinesia from the first exposure to neuroleptics
to the beginning of underlying pathology. Prognostic fac-
tors affect the course of tardive dyskinesia once it has
emerged.

Gardos and Col€’ point out the importance of conduct-
ing incidence studies in awide range of population at risk
over along period of time to obtain an understanding of
the extent to which tardive dyskinesia poses a public health
concern. Many clinicians have difficulty understanding the
incidence design and its implications. By definition, the
incidence design always starts with noncases; one does not
have to have a disease to enter an incidence study. With
proper measurements, cases of the disease emerge over
time, and the comparison between cases and noncases
leads to identification of the risk factors. An incidence de-
sign can accurately identify risk factors, although preva-
lence studies also help to point the way toward identifying
risk factors. A prevalence design is usually not longitudi-
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nal; that is, it isameasurement of cases and noncases taken
together at one point in time.

Abundant variability exists among incidence studies of
tardive dyskinesia, depending to some extent on design is-
sues. Some studies look at patients who are slightly or
newly exposed to neuroleptics;, other studies follow a
population of chronically exposed patients. Although most
patients with tardive dyskinesia have a psychiatric diagno-
sis of schizophrenia, a combination of populations should
ideally be assessed to provide the maximum data. The fre-
quency of patient assessments over time is another impor-
tant design issue, along with the length of the follow-up
period. Many studies perform a baseline assessment with a
follow-up assessment 5 or 10 years later, which provides
only a2-point measurement; other studies provide multiple
examinations over along period of time. Other design is-
sues are the consideration of aprior history of tardive dys-
kinesia at baseline, the number of observations used to ex-
clude tardive dyskinesia at baseline, and the number of
positive observations required to diagnose incident cases
of tardive dyskinesia.

SOURCES OF VARIABILITY
IN INCIDENCE STUDIES

The patient population, methodology, and results of
previoustardive dyskinesiaincidence studies are reviewed
fythe following tables. The study populations are summa-
rized in Table 1.7%°*® Most patients had a psychiatric diag-
nosis“ef Jschizophrenia, but several studies also included
patients with a diagnosis of schizoaffective disorder, and
somestudlies‘included patients with a diagnosis of mood
disorder.-Other/tiagnoses included mental retardation, or-
ganic mental digerders, and mixed or unspecified diag-
noses. Gardas:and Colfeagues™ did not report patient diag-
noses. Study populatiensdiffered with respect to a wide
variability in past neuroléptic exposure with mean or me-
dian exposure ranging from-06 weeks to 20 years. Studies
also varied between age focus—that is, geriatric (greater
than age 65 years) versus nongerjatric populations. This
variability might be expected to have aimpact on the ob-
served incidence of tardive dyskinesia'in thestudies.

The methods used to diagnose incident<€ases of tardive
dyskinesia are summarized in Table 2.%2%8 Ty points of
distinction in these incidence analyses are whether pa-
tients with a prior history of tardive dyskinesia were sys-
tematically excluded and how extensively patients were
assessed for tardive dyskinesia at baseline. Although all of
these studies (by definition) excluded patients with tardive
dyskinesiaat baseline, most studies employed only 1 base-
line assessment to evaluate a patient’s tardive dyskinesia
status. However, the Yale Group™ published a second
analysis of incidence data in which 2 assessments (base-
line and first postbaseline visit) were used to establish a
patient’stardive dyskinesiastatus. Patientsincluded in this
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Table 1. Comparison of Tardive Dyskinesia Incidence Studies: Study Population

Mean Neuroleptic  All Patientson
Age Male Exposureat  Neuroleptics at
Study N (y) (%) Baseline (y) Baseline? Psychiatric Diagnosis
Gibson (1981)° 342 0500 0307 011.1%° Yes Schizophrenia
Kane et al (1982, 1984)%7 421 028 054 010 mo™ No Schizophrenia, schizoaffective disorder, mood
disorder
Yassa and Nair (1984)° 108 48 51 17.6° Yes Schizophrenia, mood disorder, mental retardation,
organic mental disorder
Chouinard et al (1986,1988)*° 131 40° 47 9.5° Yes Schizophrenia
Gardos et al (1988)* 51 447 41 014%° Yes Not reported
Waddington et.al(1990)" 38 56 58 16° Yes Schizophrenia
Inada et al (1091)% 1012 50 56 20° No Schizophrenia, mood disorder, mental retardation
Glazer et al (1993)" 362 41° 47 6.1° Yes Schizophrenia, schizoaffective disorder, mood
disorder, other
Morgenstern and 340 i3 p4r 6.1 Yes Schizophrenia, schizoaffective disorder, mood
Glazer (1993)* disorder, other
Chakos et al (1996)™* 117 025 0522 00.6 wk®® No Schizophrenia
Geriatric studies
Woerner et a (1998)" 261 7 69 None No Organic mental syndromes, major mood disorder,
schizophrenia or schizoaffective disorder,
anxiety/other disorder
UCSD group®
Paulsen et al (1996)* 266 66 81 21 d° No Dementia, schizophrenia, mood disorder, organic/
nonorganic disease
Caligiuri et al (1997)" 378 65 79 39d° No Organic mental syndromes, schizophrenia, mood
disorder, mixed diagnoses
Jeste et al (1999) 307 66 81 <5 No Dementia, schizophrenia, schizoaffective disorder,

organic psychoses, mood disorder

*Data regarding patient age, sex distribution, and basefine nefiroleptic exposure were estimated from the published results and are cited as

approximate val ues.
°Mean.
‘Median.

“These 3 studies had overlapping popul ations. Abbreviation: UESD = Uniyversity of California, San Diego.

particular analysis could meet the criteria for tardive dys-
kinesia at baseline as long as they failed to meet the crite-
riaat thefirst postbaseline assessment. None of these stud-
ies required a patient’s failure to meet diagnostic criteria
for tardive dyskinesia at multiple baseline eval uations be-
foreinclusion in the incidence analysis.

A third point of distinction concerns the criteria used to
determine the presence of tardive dyskinesia. Most inci-
dence studies have used the Abnormal Involuntary Move-
ment Scale (AIMS) to measure the severity of tardive dys-
kinesia; however, the AIMS examination alone is not
diagnostic of tardive dyskinesia. Two diagnostic systems
for tardive dyskinesia that rely on the AIMS scores have
emerged: the Schooler-Kane'® system and the Glazer-
Morgenstern® system. The Schooler-Kane criteria require
a sum of 4—that is, a score of =3 on any 1 of the AIMS
categorical items 1 through 7 and = 1 on another of the cat-
egorical items, or > 2 on any 2 of the categorical items.
The Glazer-Morgenstern criteria require a sum of 3 on
AIMS categorical items—that is, ascore of = 3 on any 1 of
AIMS categorical items 1 through 7, or = 2 on 1 of the cat-
egorical items and > 1 on another of the categorical items.
Investigatorsin the Yale Group have observed that patients
who meet the criteriafor tardive dyskinesia by the Glazer-
Morgenstern criteria eventually meet the more stringent
Schooler-Kane criteria (Glazer WM, Morgenstern H, un-
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published data, 1987). Thus, the Glazer-Morgenstern cri-
tefia cauld.serve as a screening tool to use at baseline to
avoid)fal semégative cases, while the Schooler-Kane crite-
ria are’‘more_stitable for the identification of incidence
cases wheprone wants to avoid false positive cases.

Another fattor ‘that/influenced the diagnosis of tardive
dyskinesia was the number of observations required to
make a positive diagnosis/The studies by Yassa and Nair,?
the Yale Group,? Woerneret an'> and the University of
California, San Diego group™®*®required diagnostic crite-
riato be met for 2 consecutive visitSfior a diagnosis of tar-
dive dyskinesia. The remaining studiesequired diagnos-
tic criteria to be met at only 1 visit*for as,diagnosis of
tardive dyskinesia. A fina methodologic/issue concerns
the duration and frequency of patient observation: In these
studies, the frequency of patient assessment ranges from 8
weeks in the Chakos et al. study™ to several yearsin other
studies.

The risk of tardive dyskinesia among geriatric patients
is higher, as the table shows. A longer study duration and
more frequent assessments will increase the accuracy of
the found incidence of tardive dyskinesia.

Despite the wide variability in patient populations and
case assessment methods used across these incidence stud-
ies, the results of the assessments are similar in the non-
geriatric adult populations, with estimated annual risks of

17



William M. Glazer

Table 2. Comparison of Tardive Dyskinesia Incidence Studies: Methodology*

Prior History of  Observations (N) Positive
Length TD Considered Considered to Observations
of Follow- Frequency of to Exclude TD Exclude TD (N) to Diagnose
Study Up (y) Assessment Diagnostic Criteria at Baseline at Baseline Incident TD
Gibson (1981)° 3 Ly At least mild dyskinetic movement by No 1 1
author’s examination
Kaneet al (1982, 1984)%7 Upto7 4ly AIMS;;, 5 litem= 3 or (1item>2 and No 1 1
litem=2)
Yassaand Nair (1984)° 2 3ly AIMS, ,litem>2 Yes 1 2
Chouinard et al 5 Endpoint AIMS, 1item> 3 or (1item=>2 and No 1 1
(1986, 1988)>1° 1item=>2)
Gardos et a (1988)" 7 Endpoint AIMS, litem> 3 or (1item=>2 and No 1 1
litem>2)
Waddington et al (1990)% 5 Endpoint AIMS;; 1 item score = 2 No 1 1
Inada et al (1991)™ 1 Endpoint AIMS;,_, total score>2 No 1 1
Glazer et a (1993)* 5 2ly AIMS, 1item> 3 or (1item=>2 and Yes 2 2
litem=>1)
Morgenstern and Glazer 5 2ly AIMS,, litem=3or (1litem> 2 and Yes 1 2
(1993)® 1item > 1)
Chakos et a (1996)* Up to@.5» »2q 8 wk Simpson Dyskinesia Scale Global NA? 1 Presumptive
score= 2 TD (1)
Persistent
TD (2)
Geriatric studies
Woerner et al (1998)% 3393wk 4ly Tardive Dyskinesia Scale, AIMS,, , NA? 1 2
Simpson-Angus Scale
UCSD group®
Paulsen et al (1996) 2 4ly AINS /instrumental motor assessment, Yes 1 1
Simpson-Angus Scale, Simpson
Abbreviated Dyskinesia Rating Scale
Caligiuri et al (1997)Y 3 4ly AIMS;Simpson-Angus Scale, Yes 1 2
lnstrumental smotor assessment
Jeste et al (1999)" 1 4ly AIMSSimpsan-Angus Scale Yes 1 1

*Abbreviations: AIMS = Abnormal Involuntary Movement Scale, FD = tardive dyskinesia.

®0Only neuroleptic-naive patients were included in this study.
"These 3 studies had overlapping populations.

tardive dyskinesiaranging approximately between 4% and
8% per year (Table 3).258 |n the treatment of psychosis,
greater overall benefit may be derived from using antipsy-
chotics that carry lessrisk of causing movement disorders.

RISK FACTORS

Several risk factors have been identified as predictors
of tardive dyskinesiain incidence studiesinvolving the use
of typical antipsychotic medications. These risk factorsin-
clude age, gender, race, diagnoses of mood disorders or
cognitive difficulties (including handedness), presence of
negative symptoms, alcohol and substance abuse, antipsy-
chotic treatment variables (type, dose, drug holidays, and
targeted strategies), use of antiparkinsonian agents and
lithium, early extrapyramidal symptoms (EPS), illness
awareness, and diabetes. Most investigators agree that age
isarisk factor for tardive dyskinesia, but the inclusion of
gender as a risk factor may be misleading. A recent re-
view? indicated that a number of prevalence studies have
suggested that female gender is a risk factor for tardive
dyskinesia. But incidence studies have not supported this
finding, and this variance may be an example of the confu-
sion between prognostic and risk factors. One possible ex-
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plandtiontcotltd be that some patients with severe cases of
tardive’dyskinesia are confined to state hospitals and are
unable to’be inghuded in research studies whereas other
patients mayzhaveladess severe disorder and can be fol-
lowed by researehers.in-eutpatient clinics. The Yale Tar-
dive Dyskinesia Study"“f6und that African-American pa-
tients were twice as likely\to develop tardive dyskinesia
than Caucasian patients, which suggests that race may be a
risk factor. Jeste et al.* also indigated African-American
race as arisk factor. This finding needsiadditional study.

Antipsychotic medication treatment;variables include
the type and dose of drug, intermittent drug exposure, and
drug holidays. However, given methodologdi€al limita-
tions, it can be difficult to predict changes in tardive dys-
kinesiaincidence solely asafunction of change in antipsy-
chotic dosage. It is clear that the lower the antipsychotic
drug dose the less risk for tardive dyskinesia, but data are
scarce on the difference between high-potency and low-
potency typical antipsychotics in relation to tardive dys-
kinesiaincidence.

Early EPS

The suggestion that early EPS might be a predictor for
development of tardive dyskinesia in patients treated with

J Clin Psychiatry 2000;61 (suppl 4)
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Table 3. Comparison of Tardive Dyskinesia Incidence Studies: Results*

Estimated Risk (%)

Study Patient Years ly 2y 5y
Gibson (1981)° 05.42
Kane et al (1982, 1984)% . a2 a7 017
Yassa and Nair (1984)° 37

Chouinard et al (1986, 1988)°*° 7.02 8.4

Gardos et al (1988)"* 5.32

Waddington et al (1990)* 8.42

Inada ey al (1991)* 3.75
Glazer et a=(1993)" 5.3 9.2 15.8 19.8
Morgenstern and Glazer (1993)° 4.7

Chakos et al'(1996)**

6.3 presumptive

11.5 presumptive 17.5 presumptive (4 y)

4.8 persistent 7.2 persistent 15.6 persistent (4y)
Geriatric studies
Woerner et al (1998)* 25 34 53 (3y)
UCSD group®
Paulsen et al (1996)* 38.5 (orofacial) 65.7 (orofacial)
18.6 (limbtruncal) 32.6 (limbtruncal)
Caligiuri et al (1997) 25 12.1

Jeste et al (1999)*®

34.1 (< 60 years of age)

229 3y)

27.1 (= 60 years of age)

*Symbol: ... = information missing.

®This figure was calculated from the-pablistied r€stits of the study and was not reported by the author.

"These 3 studies had overlapping popul&tions.

typical antipsychotics dates back to the 1970s.2Fhge ques-
tion of whether the risk for tardive dyskinesiais relatéd to
EPS or to the use of anticholinergic drugs has remaihed.
Studies of both newly exposed patients and chronically ex-
posed patients have been conducted to determine if early
EPSisapredictor of tardive dyskinesia. Moreover, studies
of both geriatric and nongeriatric populations have been
conducted. Studies of geriatric patients are useful for
investigating the incidence of tardive dyskinesia relative
to EPS, because in a short period of time the incidence of
tardive dyskinesia is higher in geriatric patients than in
younger patients.

Kane et a.? compared the incidence of tardive dys-
kinesiain patients with no EPS to the incidence in patients
with severe EPS. A survival analysis showed that patients
who had EPS devel oped tardive dyskinesiato agreater de-
gree than patients without EPS. The Woerner et al. study™
examined 261 neuroleptic-naive patients aged 55 years
and older. The investigators found that after 1, 2, and 3
years of cumulative typical neuroleptic treatment, the cu-
mulative rates of tardive dyskinesia were 25%, 34%, and
53%. A greater risk of tardive dyskinesia was associated
with the presence of EPS early in treatment. The authors
recommended that alternative treatments be investigated.

To determine the incidence and risk factors for tardive
dyskinesia in patients 45 years and older, Jeste et al.%
evaluated 266 newly exposed patients treated with low- or
high-potency typical antipsychotic agents. In an effort to
overcome some of the problems associated with subjective
ratings of EPS and improve early detection of EPS, a bat-
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tery of instrumental assessment procedures were used, and
an early tremor on instrumental assessment predicted tar-
diye dyskinesia incidents. Other risk factors included the
duration of prior antipsychotic use at baseline, cumulative
amountsiof high-potency typical antipsychotics, a history
ofal cohaol abuse or dependence, and borderline or mini-
mal dyskinesia.

A study With.contrasting findings by Chatterjee et al.*
assessed the prevalence of EPS and spontaneous dyskine-
sia in 89 nedroleptic-haive, first-break schizophrenia pa-
tients. Fifteen patients,(16,9%) had EPS but only 1 patient
had spontaneous dyskinestaat baseline. The authors found
that there was no differencé’ between patients with and
without spontaneous EPS in ternis, of the subsequent de-
velopment of persistent tardive dyskinesia. Thus, a major-
ity of studies show a prospective \relationship between
EPS and tardive dyskinesia, which suggests that early EPS
in the course of typical antipsychotic treatment is predic-
tive of tardive dyskinesia.

CONCLUSION

Our knowledge of tardive dyskinesia is in its early
phase, and longitudinal research is necessary if we are to
understand this perplexing disorder. It isimportant to con-
duct incidence studiesin awide range of population at risk
over along period of time to obtain an understanding of
the extent to which tardive dyskinesia poses a public
health concern. Risk factors, such as age and early EPS,
are those factors that contribute to the development of tar-
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dive dyskinesia from the first neuroleptic exposure to the
beginning of underlying pathology. Anincidencedesignis
necessary for a study to accurately identify risk factors for
tardive dyskinesiathat are associated with typical antipsy-
chotic treatment.

Disclosure of off-label usage: The author has determined that, to the
best of hisknowledge, no investigational information about pharmaceu-
tical agents has been presented in this article that is outside U.S. Food
and Drug Administration—approved |abeling.
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