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Prospective Study of Tardive Dyskinesia in the Elderly: 
Rates and Risk Factors 

Margaret G. Woerner, Ph.D., Jose Ma. J. Alvir, Dr.P.H., Bruce L. Saltz, M.D., 
Jeffrey A. lieberman, M.D., and John M. Kane, M.D. 

Objective: The purposes of this study were to investigate the rate (incidence) of tardive 
dyskinesia in elderly patients beginning treatment with antipsychotic medication and to 
identify risk factors for development of tardive dyskinesia in this age group. Method: A 
group of 261 neuroleptic-naive patients aged 55 or above were identified at the time they 
were starting antipsychotic drug treatment. This group is the complete study group; a pre
liminary report based on the first 160 patients was published previousfy. Patients were eval
uated at baseline and followed up at 3-month intervals for periods ranging from 3 to 393 
weeks. Assessments included abnormal involuntary movements, extrapyramidal signs, 
psychiatric symptoms, and medical and drug treatment histories. Results: The cumulative 
rates of tardive dyskinesia were 25%, 34%, and 53% after 1, 2, and 3 years of cumulative 
antipsychotic treatment. A greater risk of tardive dyskinesia was associated with history of 
ECT treatment, higher mean daily and cumulative antipsychotic doses, and presence of 
extrapyramidal signs early in treatment. Differences in tardive dyskinesia rates between di
agnostic groups found in univariate analyses were attenuated when the authors controlled 
for these variables. Conclusions: Tardive dyskinesia rates for patients beginning treat
ment with conventional antipsychotics in their fifth decade or later are three to five times 
what has been found for younger patients, despite treatment with lower doses. Alternative 
treatments need to be investigated. 

(Am J Psychiatry 1998; 155:1521-1528) 

T he earliest identified and most consistently re considered or identification of factors that might affect 
ported finding in tardive dyskinesia research has been this risk in the elderly. This is of considerable clinical 
the increased vulnerability associated with aging. importance given the widespread use of antipsychotic 
Greater prevalence, severity, and persistence of tardive drugs to treat psychosis and behavioral disturbance in 
dyskinesia with increasing age have been reported in elderly patients; anti psychotics are prescribed for 25% 
many studies, and reviews have summarized these to 45% of geriatric nursing home residents (5). Studies 
findings (1-4). by others (6, 7) and by us (8) have focused on elderly 

The methodological problems inherent in cross-sec patients examined for tardive dyskinesia at the time 
tional studies do not allow either a reliable estimate of antipsychotics were first prescribed, or very earl)!. in 
the risk of tardive dyskinesia development for elderly treatment, and followed up for varying periods. 
patients for whom antipsychotic treatment is being Yassa et at (6) reported on 99 geriatric psychiatry 

inpatients examined at first antipsychotic treatment 
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TARDIVE DYSKINESIA IN THE ELDERLY 

Patients who developed tardive dyskinesia were sig
nificantly younger and were hospitalized and treated 
for longer periods than those who did not. Diagnoses 
of major depressive disorder and alcoholic dementia 
were associated with high rates of tardive dyskinesia. 
The rate for men was higher than for women, signifi
cantly so when the Research Diagnosis of Tardive Dys
kinesia criteria {lO} were used. The data analyses did 
not explore the potential confounds between v'ariables 
such as age, gender, diagnosis, and treatment. 

Jeste et a1. (7) prospectively examined 266 consecu
tively admitted Department of Veterans Affairs outpa
tients aged 45 and older who did not have abnormal 
movements at baseline. Most had been treated for less 
than 90 days at baseline and were treated continuously 
with low doses of antipsychotics. 

The cumulative proportion of patients developing 
tardive dyskinesia by the end of 1 year was 26% (95% 
confidence interval=19% to 33%); by 2 years it was 
52% (95% confidence interval:41 % to 62%); and by 
3 vears it was 60% (95% confidence interval=48% to 
72%). Multivariate analyses indicated that longer anti
psychotic treatment before baseline, a larger amount 
of high-potency antipsychotics during follow-up, a his
tory of alcohol abuse, a higher global AIMS score at 
baseline, and greater instrumental tremor measured 
during follow-up were significantly related to greater 
risk of tardive dyskinesia. The extent to which high po
tency, as opposed to high cumulative dose, was the in
fluential variable was not dearly ascertained. Non
Caucasians and patients with diabetes had higher risks 
that were not statistically significant. Diagnosis, sex, 
and ratings of extrapyramidal signs were not related to 
tardive dyskinesia risk, although the instrumental 
tremor variable probably represents early extrapyra
midal signs. 

We reported preliminary results for the first 160 pa
tients who participated in our prospective study of eld
erly patients followed from the beginning of their first 
course of antipsychotic treatment (8). We now present 
data for the complete study group of 261 patients. 

METHOD 

Subjects 

Patienrs 55 years of age or older who were just beginning antipsy
chotic drug treatment were recruited from the geriatric services of 
Long Island Jewish-Hillside Medical Cenrer, Glen Oaks, N.Y.; 
Parker Jewish Geriatric Center, New Hyde ]}ark, N.Y.; and Beth Is
rael Medical Center, New York. The treating physician's permission 
was obtained before the srudy was explained ro patients and family 
members; oral agreement to participate was obtained. Written in
formed consent was obtained for special procedures (e.g., videotap
ing, computerized tOmography ICT} scans}, and written releases 
were obtained for records of prior treatmem. 

Patiems showing abnormal involuntary movements with no his
tory of antipsychotic drug treatment were excluded from the analr' 
ses, as were those with a previous history of anripsychotic treatment 
or with a neurological disorder (Huntington's or Parkinson'5 disease) 
that may have produced abnormal movements. 

Assessments 

The followin!, were completed at study entry: medical records re· 
views and inten'lcws with patients. relatives, and treatment sraff to 

obtain demographk. medical. and psychiatric hiSTOries; semistruv 
tured interviews with ratin!'.s Oil the Mini-Menta! State iII), Brief 
Psychiatric Ratin" Scale nU'RS), anchored version 112), and Global 
Assessment Scale 191; the Nurses' Observarion Scale for Inpatient 
Evaluation (NOSIEI19); and a standardized examination for abnor
mal involuntary movements and extrapyramidal side effects with 
ratings on the modified Tardive Dyskinesia Rating Scale (13) and the 
Simpson-Angus Raring Scale (14). The Simpson-Angus scale was re
peated weekly for the first 4 weeks, then quanerly; the Tardive Dys
kinesia Raring Scale was repeated at 4 weeks and then quarterly. The 
NOSIE and medicarion history reviews were repeated every 3 
months. The remaining scales were repeated every 6 to 12 months. 
Psychiatric and medical diagnoses were taken from the clinical 
records; DSM-Ul-R criteria were used at each study site. When more 
than one diagnosis was listed, the records were rev"iewed and a judg
ment was made to designate a primary diagnosis. 

The Tardive Dyskinesia Raring Scale includes 28 items and a 6
point global score. In addition, the seven body-area items of the 
AIMS were rated. For the team of three trained raters, the interrater 
reliabilitl' (intraclass correlation coefficient) was 0.91 for the Tardive 
Dyskine~ia Rating Scale global rating and 0.83 for the sum of the 
seven AIMS ratings. 

Patients with a Tardive Dyskinesia Rating Scale global score of ] 
("questionable") or higher were examined by a second rater, and in 
some cases a third, to confirm the severity level. A global rating of at 
least 2 ("mild"), by two independent examiners, was required to 
designate a "case" of tardive dyskinesia. For 97% of the tardive dys
kinesia cases, the severity criteria of the Research Diagnosis of Tar
dive Dyskinesia (10) were also fulfilled; these require AIMS ratings 
of "mild" movements in two or more body areas or "moderate" or 
greater in one. Whenever possible, patients with presumptive tardive 
dyskinesia were videotaped and were given neurological examina
tions, clinical laboratory testing, and a noncomrast O' scan to iden
tify possihle false positive cases. 

We did not participate in treatment decisions except to suggest 
antipsychotic discontinuation if tardive dyskinesia developed. Actu
ally, the majority of patients, with tardive dyskinesia and withom, 
were withdrawn from medication periodically by their clinicians. 

Sta.tistical Methods 

We estimated cumulative rates of tardive dyskinesia by using life 
table analysis, and we used Cox proportional hazards regression to 
examine the effects of single and multiple potential risk factors, lhe 
time to development of tardive dyskinesia was calculated by starting 
from the day of the first antipsychotic dose regardless of whether the 
patient had been assessed for tardive dyskinesia at this time. Because 
rreatmenr was often not continuous throughout follow-up, both 
analyses of single risk factors and multivariate regression analyses 
incorporated a time-varying covariate indicating whether individu
als were or were not taking antipsychotic drugs. The proportional 
hazards assumption of Cox regression was tested by. incorporating 
terms represeming the interaction of the risk factor with time into 
the Cox models. Analyses that indicated changing hazard ratios over 
time were followed up with life table analyses to inspect the pattern 
of survival curves over time. Two-tailed rests of significance were 
used; 95% confidence intervals were computed for the hazard ratios. 

We used survival analysis because of the different lengths of fol
low-up for the patienrs. The majority of patients did not develop ah· 
normal movements during follow-up, leading to right-censored data, 
in which the time to event is unknown (having nor yet occurred) bur 
is known to be at least as long as the follow-up period. Survival anal
ysis adjusts for right-censored data. Cox proportional hazards re
gression models were run by using the PHREG procedure of SAS 
(15). The LIFETEST procedure (16) was used for life table analysis. 

Risk factors could be fixed at study entry (sex, rac~, diagnosis) or 
could vary with tlme (whether or not the patient was taking antipsy
chotic drugs,. cumulative and mean daily antipsychotic drug dose). 
The cumulative drug dose was the total amount of drug in chlor-
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promazine equivalents received by a patient through the date of each 
tardive dyskinesia examination. The mean daily dose was call;ulated 
bv dividing [he cumulative drug dose for the period between ratings 
b~ the number of days between ratings. 
. Some patients had repeated assessments long after they stopped 

taking medication. A 100-day deug-free window was allowed 
wherein patients were considered still at risk for developing tardive 
dyskinesia. If patients who stopped taking and remained without 
antipsychotic drugs did nor develop tardive dyskinesia within 100 
days, their data was right-censored at the end of the 100 days. Thus, 
any dyskinesias diagnosed more than 100 days after medication dis
continuation would nor contribute to [he tardive dyskinesia rate. 

RESULTS 

Study Group 

We recruited 353 patients. For the analyses of tar
dive dyskinesia rates and risk factors we included pa
tients who had at least 7 days of treatment with anti
psychotic drugs and were followed up for at least 4 
weeks. From the original group, 76 patients failed to 

meet these criteria: 20 never started taking antipsy
choties, 10 had less than 1 week of exposure, six died, 
27 refused follow-up, five were excluded because in
formation indicating substantial prior antipsychotic 
treatment was later obtained, and eight were excluded 
for medical and other reasons. 

Abnormal movements were present in 20 patients at 
baseline. Five of these were withdrawn from the study 
because of prior antipsychotic treatment, as just noted. 
Of the remaining 15, seven were antipsychotic drug 
naive and eight had some exposure (1, 1, 3, 5, 6, 11, 
23, and 24 days, respectively). Another patient showed 
abnormal movements after baseline but before starting 
medication. These 16 patients were e.'Cduded from the 
analyses. 

Subject Characteristics 

Table 1 shows the characteristics of the 261 patients 
included in the analyses. The length of follow-up 
ranged from 3 to 393 weeks (mean::114.7 weeks). 
Baseline BPRS ratings suggested that for most patients, 
antipsychotic treatment was instituted in response to 
psychotic symptoms, either with agitation (51 %) or 
alone (31 %). Agi'tation alone wa~ present in 9% of the 
patients, and 9% were not rated as either psychotic or 
agitated at baseline. 

The medical histories included the following condi
tions: cardiovascular disorder, N=168 (64%); connec
tive tissue disease, N= 79 (30°j,,); endocrine disorder, 
N=57 (22%); gastrointestinal disorder, N=62 (24%); 
and cancer, N:::34 (13%). Nearly all (94%) of the pa
tients had at least one chronic medical condition. 

Antipsychotic Treatment During Study 

The treatment and outcomes of these patients were 
previously reported in detail (17). The dear drug of 
choice at all sites was haloperidol, prescribed for 68% 
of the patients (N= 177); a low-potency drug, usually 
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TABLE 1. Characteristics of 261 Elderly Subjects Beginning 
Neuroleptic Treatment 

Characteristic Value 

Mean SD 

Age (years) 76.9 9.3 
Education (years) 10.4 3.8 
Age at onset of neurological or psychiatric 

treatment (years) 73.3 13.5 
Total weeks of follow-up 114.7 99.8 

N % 
Sex 

Male 69 26 
Female 192 74 

Race 
White 221 8S 
Black 24 9 
Hispanic 13 5 
Asian 3 1 

Primary diagnosis {DSM-III-R} 
OrganiC mental syndromes 

Alzheimer's dementia 54 21 
Multi-infarct dementia 32 12 
Organic delusional syndromes and other or

ganiC mental syndromes 78 30 
Other axis I disorders 

Major mood disorder 63 24 
Schizophrenia or schizoaffective disorder 13 c: 

.J 

Anxiety disorders and other disorders 21 a 
History of ECT 15 6 
Prior psychotropic medication 

AnxiQlylic 79 30 
Antidepressant 71 27 
Hypnotic 24 9 
lithium 13 5 
Stimulant 10 4 

Extrapyramidal signs within 31 days of treatment 123 47 

thioridazine, was prescribed for 11 % (N=30). Al
though treatment tended to be intermittent and/or 
short-term, 76% of the patients were treated continu
ously for the first month (N=198). Of the 163 patients 
followed for 1 year, 31 % were treated for 49 weeks or 
more in the first year (N::::51), and 21 % were treated 
for 2 months or less (N=35). 

The medication dose was very [ow for most patients. 
The average daily dose in chlorpromazine equivalents 
was 80 mg (5D=156) at the start and was 50 mg or less 
($;1 mg haloperidol) for 51 % of the 83 patients who 
were taking medication at 1 year (J::J=42). During the 
study, 55 patients received anticholinergic medication, 
most for short periods and in low doses. 

Dyskinesia Cases Identif;ed During Follow-Up 

Of the 261 patients, 60 developed dyskinesia during 
follow-up. Most cases (77%) were rated as "mild" at 
the time of diagnosis, and the severity of tardive dyski
nesia was never rated more than "mild" for 28 (47%). 
A severity rating of "moderate" was given to 24 cases 
(40%) at some point during the follow-up, and eight 
patients ( 13%) had moderately severe movements dur
ing at least one examination. Orofacial movements 
predominated and were always present whenever any 
movements were observed; 22 patients (37%) had only 
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I TARDIVE DYSKINESIA IN THE ELDERLY 

I FIGURE 1, Cumulative Percent (Inner Curve) of 261 Elderly 
I Subjects Beginning Neuroleptic Treatment Who Developed
\ Tardive Dyskinesia, by Calendar Week of Follow-Up· 
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Weeks in Follow-Up 

a Outer curves depict 95"/0 confidence limits. Descending curve 
represents percent of subjects remaining at risk lor developing 
tardive dyskinesia. 

orofacial movements throughout, and 38 patients 
(63%) had movements in other body areas during at 
least one examination. The movements persisted for at 
least 3 months in 77% of the cases (N:46) and for at 
least 6 months in 67% (N=40). There were only four 
cases of transient (withdrawal) dyskinesia. Nine pa
tients were not followed for 3 months; thus, the persis
tence of their tardive dyskinesia is indeterminate. For 
the 46 patients with persistent tardive dyskinesia, 39 
(85%) had movements throughout the entire remain
ing follow-up; this was more than 1 year for 30 pa
tients and more than 2 years for 23. The majority 
(61 %) of the patients with persistent dyskinesia had 
abnormal movements after discontinuing antipsy
chotic treatment. 

Tardive Dyskinesia Rate 

The cumulative rate (incidence) of tardive dyskinesia 
was 10% (95% confidence intervaJ=14%-26%) after 
1 year, 30% (95% confidence interval=22%-38%) af
ter 2 years, and 42% (95% confidence interval::32%
53%) after 3 calendar years of follow-up. Figure 1 il
lustrates the cumulative proportion of cases occurring 
and of the original subjects remaining at risk for tar
dive dyskinesia over time. After approximately 1, 2, 
and 3 years of cumulative antipsychotic exposure, the 
cumulative rates of tardive dyskinesia were 25% (95% 
confidence interval=18%-32%), 34% (95% confi
dence intervaI=26%-43%), and 53% (95% confi
dence interval=41 %-66°/Q), respectively (figure 2). 
While our preliminary data (8) suggested a plateau af
ter 1 year, the data on the full study group indicate that 
cases continued to develop after this. 

Risk Factors 

Patients were more likely to show tardive dyskinesia 
when examined while not taking medication than 
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FIGURE 2. Cumulative Percent (Inner Curve) of 261 Elderly 
Subjects Beginning Neuroleptic Treatment Who Developed 
Tardive Dyskinesia, by Number of Weeks of Treatmenti' 
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when they were taking medication. The hazard ratio 
estimating the time-varying effect of being without 
medication was 3.15 (95% confidence interval=1.92
5.49; X2=19.40, df::::1, p<O.OOOl}. The analyses of risk 
factors all incorporated the time-varying covariate in
dicating medication status into the model, thus con
trolling for whether or not the patients were taking 
antipsychotic drugs. 

Patient variables. Men and women did not differ 
significantly in tardive dyskinesia vulnerability, and 
age was also not a significant predictor of tardive dys
kinesia risk in this group of elderly patients. Other 
variables unrelated to tardive dyskinesia risk included 
race, educational level. substance abuse and smoking 
histories, use of anticholinergic medication, and num
ber of medical problems noted. Patients with diabetes 
(defined as receiving oral hypoglycemic or insulin med
ication) were nonsignificantly more likely to develop 
tardive dyskinesia (hazard ra1:io=1.34, 95% confidence 
interval=0.68-2.66; X2=O.70, df=1, p=0.40). 

Preliminary life table analyses of tardive dyskinesia 
rates by diagnosis indicated that the rate was signifi
cantly higher for patients with multi-infarct dementia 
than for those with other organic mental syndrome di
agnoses. Comparing the rates for patients with diag-. 
noses grouped under "other axis I disorders" (table I) 
revealed no significant differences between them. 
Nonetheless, given the literature suggesting that a di
agnosis of mood disorder is a risk factor for tardive 
dyskinesia (18), we used this diagnosis as a separate 
category in subsequent analyses, which therefore com
pared the following four groups: 1) multi-infarct de
mentia (N=32}; 2} Alzheimer's dementia plus organic, 
delusional, and other organic mental syndromes (N:::: 
132); 3} major mood disorder (N=63); and 4) schizo
phrenia, schizoaffective disorder, and other axis I psy
chiatric disorders (N:34). The group with Alzheimer's 
dementia plus other organic mental syndromes initially 
showed a iower rate of tardive dyskinesia (Wilcoxon 
X2::::9.36, df=3, p=0.03) than the other three diagnostic 
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groups. This effect was lost after 2.5 calendar years of 
follow-up, although the small number of subjects re
maining after this point dictates caution in interpreta
tion (figure 3). When we used Cox regression analysis 
Hmited to the first 2 years of follow-up, the patients 
with major mood disorder (hazard ratio::2.23, 95% 
confidence interval: 1.09-4.61; X2",4.76, df=1, p= 
0.03), multi-infarct dementia (hazard ratio=2.18, 95% 
confidence interval=0.93-5.11; X2=3.21, df:1, p::: 
0.07), and schizophrenia and uther axis I psychiatric 
disorders (hazard ratio:l.1L 95% confidence inter
val:::0.95-5.18; X2:::3.36, df=l, p=0.07) had higher 
rates of tardive dyskinesia than the patients with Alz
heimer's dementia and other organic mental syn
dromes. The hazard ratios for the three groups with 
high rates were of similar magnitudes and did not dif
fer statistically from each other. However, the mood 
disorder group was the only group with a significantly 
higher rate than the comparison group (Alzheimer's 
dementia plus other organic mental syndromes). 

Treatment variables. Higher risk of tardive dysldne
sia was associated with higher mean daily and cumula
tive antipsychotic dosage early in treatment, but the ef
fect diminished later on. Analyses limited to the first 2 
years of follow-up revealed hazard ratios of 1.13 (95% 
confidence inrervaI=L03-L23; X2.:7.39, dfd, p= 
0.007) perl 0,000 mg of cumulative chlurpromazine
equivalent dose and 1.28 (95% confidence interval= 
1.09-1.50; X2:::8.98, df= l, p:::O.003) per 100 mg of 
mean chlorpromazine-equivalent daily dose. History 
of treatment with ECT was a significant predictor of 
tardive dyskinesia (hazard rat10:6.97, 95% confidence 
interval:3.31-14.68; X2 =26.03, df: 1, p=O.OOOl). 
Early extrapyramidal signs was a trend-level predictor 
but was srronger in analyses limited to the first 2 years 
of fonow-up (hazard ratio:::2.1O, 95% confidence in
terval=1.15-3.83; X2::5.81, df=l, p:::::O.02). 

The variables significantly associated with develop
ment of tardive dyskinesia (time-varying antipsychotic 
status, antipsychotic dose, early extrapyramidal signs, 
history of ECT, and diagnosis) were included in two 
sets of multi variable Cox regression models to test for 
their independent effects. Since patients with diagnoses 
of organic mental syndrome received lower doses of 
medication than did those with other axis! disorders, 
the first set of analyses looked at the of antipsy
chotic status, diagnosis, and dose (expressed as cumu
lative and mean daily dosage). Table 2 lists hazard ra
tios, 95°1., confidence intervals, and significance levels 
for these variables. These analyses were limited to the 
first 2 years of follow-up bec~use of the nonpropor
ttonality of hazard ratios over the full follow-up period 
and the small number of subjects <It the later time 
points. The hazard ratios for .mtipsychork smrus and 
dose were similar to those in the single-variable analv
ses already discussed and retained statistical signiti
cance. Patients diagnosed with mood disorders. schizo
phrenia and other axis I disorders. and multi-infarct 
dementia all had higher rates of tardive dyskinesia 
than the group with Alzheimer's dementia ,;nd other 
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FIGURE 3. Cumulative Percent of 261 Elderly Subjects Begin
ning Neuroleptic Treatment Who Developed Tardive Dyskine
sia, by Diagnostic Category 

Aizheimef's demenlia plWl organic delusional 
and other OIll3nic mental syndromes 

SchizoPhnmia. schlzoaffedive disorder. '\. 
and otheraxis I psychiatllc disortlers 

'-.. 

Multl-infarct dementia 

r-----------~~---------

j 0 ~~----------------------------------
o 26 52 78 104 130 156 182 208 234 260 

"'-.... 
Major affective disorder 

Weeks in Follow-Up 

organic syndromes. However, the only statistically sig
nificant hazard ratio was 2.11, for the mood disorder 
group in the analysis that used cumulative dose. 

Table 3 presents hazard ratios, 95% confidence in
tervals. and significance levels for the second set of 
analyses, with early extrapyramidal signs and ECT 
added as covariates. Compared with the first set, the 
hazard ratio for major mood disorder was attenuated 
to 1.53 for the analysis using cumulative dose and 1.47 
for the analysis using mean dose. There was little 
change in the hazard ratios for schizophrenia and 
other psychiatric disorders and for multi-infarct de
mentia. The cumulative-dose variable remained statis
tically significant, while the mean-dose variable failed 
to reach statistical significance. Early extrapyramidal 
signs and history of ECT continued to show strong and 
significant effects on the rate of tardive dyskinesia. 

DISCUSSION 

The.tardive dyskinesia rates found for our complete 
study group are consistent with our preliminary find
ings with considerably narrowed confidence limits. 
Further. our rates are similar to those in the two other 
studies of older patients followed from the beginning 
of their antipsychotic treatment (6. 7). Thus, we are 
now confident that the r::tte of tardive dvskinesia for 
patients above age 50 who are beginnj~g treatment 
with typical antipsychotics is three ro five times what 
has heen found for younger age groups (19,20), de
spite the fact that the older patients are treated with 
much lower doses and the younger patients studied 
typically have long exposures to <1ntipsychotics at 
baseline. Further, the movements are persistent and 
reach at least moderate levels of severity for the major
ity of the elderly patients affected. 
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TARDIVE DYSKINESIA IN THE ELDERLY 

TABLE 2. Hazard Ratios for Multivariable Analyses of Effects of Treatment Status. Dose, and Diagnosis on Rate of Tardive Dyski
nesia During 2-Vear !=ollow-Up in 261 Elderly Subjects Beginning Neuroleptic Treatment 

Analysis for Cumulative Dose Analysis for Mean Daily Dose 
(per 10,000 mg (per 100 mg 

of chlorpromazine equivalents) of chlorpromazine equivalents) 

95% Confidence 95% Confidence 
Interval Interval 

Variable Hazard Ralioa Low High Hazard Ratioa Low High 

Neuroleptic medication (discontinued) 3.61" 2.08 6.98 4.33" 2.34 8.00 
Neuroleptic dose 1.12' 1.02 1.23 1.23' 1.04 1.47 
Diagnosisb 

Major mood disorder 2.11' 1.02 4.36 1.99 0.95 4.17 
Schizophrenia and other axis I 

psychiatric disorders 1.72 0.68 4.32 1.76 0.72 4.30 
Multi-infarct dementia 2.33 0.99 5.46 2.25 0.96 5.29 

a Significance determined with Wald Chi-square test (dl=1). 

b Reference group is Alzheimer's dementia and other organic mental syndromes . 

• p<O.05. "p<:0.001. 

TABLE 3. Hazard Ratios for MuHivariable Analyses of Effects of Treatment Status, Dose, Early extrapyramidal Signs, ECT, and Di
agnosis on Rate of Tardive Dyskinesia During 2-Year Follow-Up in 261 Elderly Subjects Beginning Neuroleptic Treatment 

Analysis for Cumulative Dose 
(per 10,000 mg 

01 chlorpromazine equivalents) 

95% Confidence 
Interval 

Analysis for Mean Daily Dose 
(per 100 mg 

of chlorpromazine equivalents) 

95% Confidence 
Interval 

Variable Hazard RatioB low High Hazard RatioB Low High 

Neuroleptic medication (discontinued) 4.09*' 2.22 7.53 4.63'·' 2.46 6.71 
Neuroleptic dose 1.14*' 1.03 1.25 1.16 0.99 1.37 
Extrapyramidal signs within 31 days of 

treatment 2.38" 1.28 4.41 2.19' 1.20 4.02 
History of ECT 6.42'" 2.90 14.19 6.03'·' 2.65 13.70 
DiagnosisO 

Major mood disorder 1.53 0.71 3.31 1.47 0.66 3.24 
Schizophrenia and other axis I 

psychiatric disorders 1.94 0.77 4.85 2.18 0.91 5.23 
Multi-infarct dementia 2.11 0.89 4.99 2.02 0.86 4.78 

a Significance determined with Wald chi-square test (df=1). 
b Reference group is Alzheimer's dementia and other organic mental syndromes. 
~ p<:0.05. '·p<O.01. ·'·p<0.001. 

In terms of risk factors, the results confirm our pre
liminary findings (8) that sex and increasing age are 
not related to the development of abnormal move
ments among geriatric patients. This may be due to the 
restricted age range and to the small number of men in 
the study group (a predominance of women is typical 
of geriatric groups). We have also confirmed our pre
fiminary finding of an association between greater vul
nerability to tardive dyskinesia and extrapyramidal 
signs early in antipsychotic treatment, and this is con
sistent with findings from our prospective study of 
younger, psychiatric patients (19) and with other re
portS for elderly groups (7). 

Our preliminary analyses (8) indicated that diagno
sis was important: patients with dementias and other 
organic mental syndromes were less vulnerable, while 
those with mood disorders and other axis I psychiatric 
diagnoses were more vulnerable to tardive dyskinesia. 
In our present analyses we used a further breakdown 
of the diagnostic groupings, a more thorough analysis 
of dose effects, and a more sophisticated statistical ap
proach to the confound between diagnosis and dose. 

This revealed differences among the organic mental 
syndrome diagnoses: the risk of tardive dyskinesia 
among patients with multi-infarct dementia was simi· 
lar to the rates for patients with mood disorder and 
those with other axis I psychiatric disorders, while pa
tients with Alzheimer's dementia and other organic 
mental syndromes showed a lower rate. There were 
strong effects of antipsychotic medication dose, and 
when these were controlled for, the differences be
tween diagnostic groups were attenuated. We empha
size that the diagnoses were taken from the clinical 
charts, therefore potentially variable in quality, render
ing our conclusions about diagnosis less secure. 

Despite the small number of patients with a history 
of ECT, this remained a strong predictor of tardive 
dyskinesia vulnerability. Cole et al. (21) reported a 
similar finding, but most of the previous studies that 
examined ECT showed no effect on tardive dyskinesia 
risk (1,22,23); in one study there was an association 
between ECT and less vulnerability (24), and another 
study (25) indicated that ECf predicts a lower rate of 
tardive dyskinesia among schizophrenia patients and a 
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higher rate among patients with mood disorder. Our 
finding may actually reflect a diagnostic effect. The 
mood disorder diagnosis may encompass a heteroge~ 
neous subset of this study group. Those treated with 
ECT could be a subgroup of patients with relatively se
vere or "true" mood disorders, more like those in 
younger age groups who have been found to be espe
cially vulnerable to tardive dyskinesia (18). 

ECT's effects on the blood-brain barrier may also be 
relevant. Electrically induced seizures cause a transient 
disruption of the blood-brain barrier. The resulting en
hanced permeability may produce higher brain con
centrations of concurrently administered neuroleptics. 
There is evidence that peripheral levels of neuroleptics 
are transiently increased by ECT, but there are no data 
on eNS levels in humans (26). Further, some studies 
have shown enhanced dopamine-mediated behaviors, 
such as hypermotility and stereotypy, after ECT. Krue
ger and Sackheim (26) emphasized that this increase in 
dopaminergic tone is usually attributed to changes in 
D\ rather than D2 receptor function. Since it is dear 
that ECT has antipsychotic properties, it may not be 
surprising to see some effects in dopaminergic systems; 
however, the mechanism is far from dear, and the data 
regarding tardive dyskinesia are not adequate for 
drawing firm conclusions. 

Questions may be raised about the validity of the di
agnosis of drug-induced dyskinesia among geriatric 
patients, given their high rate of neuromedical condi
tions that themselves may be associated with abnormal 
movements resembling tardive dyskinesia and given· 
the high rates of spontaneous dyskinesia in elderly pa
tients reported in the literature. The 5% spontaneous 
dyskinesia rate we have observed is lower than the 
rates in some earlier surveys (27, 28). When move
ments emerge in the course of antipsychotic treatment 
among subjects free of movements before treatment, 
one may infer that the movements are not solely the re
sult of a preexisting neuromedical condition. It is pos
sible that short-term treatment by itself may not be suf
ficient to cause tardive dyskinesia but may contribute 
to the development of movements in neurologically 
predisposed individuals. In our study patients with di
agnoses of organic mental syndromes other than multi
infarct demen!ia had a lower rat~ of tardive dyskinesia 
than did those with other axis I psychiatric diagnoses, . 
and those with multi-infarct dementia had a nonsignif
icantly higher rate of tardive dyskinesia than patients 
with other organic mental syndrome diagnoses. This 
suggests that not all "organic" syndromes are potential 
predisposing factors for tardive dyskinesia. 

The syndromes that are classified as organic mental 
disorders in DSM-I1I-R differ in terms of neurological 
systems affected, as well as etiology. Thus, it is not sur
prising that they may differ in their association with 
development of tardive dyskinesia. Multi-infarct de
mentia is associated with demonstrable structural 
brain abnormalities. It would be of interest to investi
gate whether the greater liability to tardive dyskine
sia within the multi-infarct group is associated with 
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specific structural lesions (such as those to the basal 
ganglia). 

Since diabetes is a risk factor for cerebrovascular dis
ease, including multi-infarct dementia, this is a possi
ble mechanism for the connection between diabetes 
and abnormal movements that we (29) and others (30, 
31) have reported. The fact that we failed to maintain 
the diabetes finding at a statistically significant level 
in this larger group may be related to our dependence 
on chart evidence rather than direct examination for 
presence of diabetes. Both diabetes and cerebrovascu
lar insult are age-related factors that may underlie 
the heightened vulnerability of older people to tardive 
dyskinesia. 

Our findings point up the need to investigate alterna
tive treatments for patients in this age group. The new
generation antipsychotic agents are obvious consider
ations. Clozapine (32) and olanzapine (33) have been 
reported to have less tardive dyskinesia liability than 
the conventional drugs, but little is known about use of 
the new drugs for elderly subjects. This area of re
search clearly deserves attention. 
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