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This article reports a meta-analysis of seven in- (TD) (DSM-IV). These abnormal movements are not
dependent studies on the association of tardive
dyskinesia with all-cause mortality in psychiatric
patients. Most of the studies included provide ci-
ther small sample sizes or follow-up periods too
short to reach a substantive conclusion on their
own. In the meta-analysis, the overall odds ratio . o e s i
(OR) was significant when calculated either by the newroleptics, and the highest TD incidence rates have:

uniquely associated with neuroleptics because they alsg:
appear in neuroleptic-naive patients.! However, it is e#%
timated that more than 50% of TD cases are caused by!
long-term newroleptic exposure. The risk of developing
TD seems to increase with the cumulative exposure tg

fixed-cffects model (OR = 1.4, 95% confidence in- been reported within the fivst 2 vears of exposure* 4}t for
terval [CI] = 1.2-1.7, p < 0.005) or the random- has also been reported that the H-year risk for develop : psye
cffects model (OR = 1.4, 95% CI = 1.1-1.8, ing TD among psychiatric patients exposed {o new E
p < 0.005). There was no overall heterogeneity (@  roleptics is in the range of 17% to 42%.° g One
test = 8.1,df = 7, p = 0.32). The overall estimate Seyond the obvious impact TD has on the quality of Jap:
changed within study designs (OR = 1.4, p = 0.002 life of psychiatric patients,” its potential as a life-threat tion
in three prospective controlled studies; OR = 2.2, ening condition has also been stressed.” However, data -J nve
p = 0.02 in two prospective uncontrolled studics; 1\ (nis key issue wre scarce and contradictory. Soon deal
and OR = 0.9, p = 0.80 in t,“v() retrospective con- ter the index article was published,® two negative r&” stuc
trolled studies). It was modified upward when the : :

two most influential studies (one prospective and pf’n"ls am).care(l:“ "’ Subse(,luenll}y,k'{‘w() ore ar(icvles pro-
one retrospective) were removed from the -vu,led evidence Qn t,hs‘ association between TD and
overview (OR = 2.2, 95% CI = 1.4-3.5, p = 0.001; increased mortality,' 2 whereas anolhgrl\\'o presented ;
Q test = 0.81,df = 4, p = 0.94). The conclusion of  nconclusive results.” ¥ Tt is worth noting that most of
the meta-analysis was that tardive dyskinesia these studies were based on cither small sample
must be considered a weak risk factor in terms of  sizes™ 1% 21 or 100 short of a follow-up period (ie., <§
mortality. It remains to be elucidated whether it is yvears)H 10 I g reach a substantive conclnsion on thelr

a risk factor on its own or just a surrogate for any own. In an atfempt to more reliably estimate the assock ‘ dep

unknown organic liability. (J Clin Psychopharma- (o0 between T'D and all-cause mortality, a quantitative twe

¢ Iy . (4 . B P

c0l 2000;20:188-194) overview of published data was underiaken. ana

den

HEE DEVELOPMENT OF abnormal involuntary Methods fiel

movements affecting the facial muscles, tongue, . ’ . o ' for

Jaw, trunk, or extremities that appear after exposure (o Articles dealing with the stated 01),10(’Hhve were identi & per

neuroleptic medications is called tardive dvskinesia fied through searches of several computerized databases: :J§ Tl

MEDLUINE (1966 through September 1998), Dissertation : gre

Abstracts (1992 through July 1998), ERIC (1982 through ¢ D

. March 1998), PsycLIT (1093 through June 1998), and all ¢ _effi
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Tardive Dyskinesia and Mortality

" nesia) and mortality.” After checking the titles and ab-

stracts and retrieving the original articles, their sec-
ondary references were checked again until no further
original articles were obtained. Because there wadta
small number of retrieved studies, no inclusion or exclu-
sion criteria were established a priort. A coding scheme

as developed o categorize the characteristics of the
studies. I'or each retrieved article, the methods section
was carelully checked to extract its main methodologic
issues: study design (prospective vs. retrospective), TD
criteria, control for possible confounding variables, and
length of follow-up. In the context of this meta-analysis,
the studies were classified as prospective versus retro-
spective and controlled versus uncontrolled. We defined
as prospective those studies for which the sampling de-
sign was based on the exposure factor (TD), whereas we
distinguished those siudies with sampling based on the
outcome (mortality )y as retrospective. IFor the criterion of
controlled versus uncontrolled studies, we assessed the
adjustiment for possible confounding variables that might
hinder the primary relationship being studied. The stud-
ies were classified as controlled if any procedure, either
by design or statistical analysis, was reported to control
for important confounding factors such as age, sex, or
psychiatric diagnosis.

Eight articles were retrieved for the meta-analysis. s
One study'” was excluded because it was published in
Japanese and the translation was not available. In addi-
tion to that reason, this study was coauthored by several
investigators who also published two further studies
dealing specifically with TDH and mortality.” ¥ Another
study!'t was not retrieved by the computerized search,
but was obtained tfrom an external consultant.

Because of the different designs, sampling proce-
dures, and length of tollow-up recorded in the studies,
the odds ratio (OR) was sclected as the relative-risk
measure for quantifying the cffect of exposure (pres-
ence or absence of TD) on the outcome (number of pa-
tients who died over the follow-up period). FFor cacly in-
dependent study, data were extracted to conform to a
two-by-two table. The studies were then individually re-
analyzed to obtain an estimate of the OR; its 95% confi-
dence intervals (95% CI) were estimated by the Corn-
ficld method. ' In one study,™ the iterative calculations
for computing the Cornfield limits [ailed 1o give an up-
per estimate, and the Wooll method was then used. s
The study of McClelland and associates!'! reports re-
gresston coelficients associated with several stages of
TD severity. In that case, an overall weighted mean co-
efficient was estimated by the use of the general vari-
ance method'” and then transtormed to OR and 95% CL

The overall OR was calculated either by the general
vartance method, with study weights proportional to
the precision of cach study, which implies a fived-
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cffects model, or by the random-effects model.!'™ The
heterogeneily between studies was tested by an om-
nibus @ test.'” Heterogencity sources were also assessed
by a procedure similar to the analysis-of-variance
method, as described by Hédges. ™ Post hoc influence or
sensitivity analysis was calculated by leaving out stud-
ies from the meta-analysis according to their influence
on the overall results. All statistical analyses were per-
formed with Stata Statistical Software! by using a pro-
grammed routine.>’

Results

Suwmmary of studies (netuded
in the meta-analyses

Table 1 shows a summary of the seven studies from
four countries included in the meta-analysis. Most of the
studies came from inpatient samples with a main diag-
nosis of schizophrenia or affective disorders, but some
researchers also included organic disorders in their study
populations.®!'" The asscssment and diagnosis of TD
were done on clinical grounds in two studies® ' whercas
in the other five, ™" 24 o standardized scale, the Abnor-
mal Involuntary Movement Scale,® was used. The follow-
up time was in the range ol 16 months” to 15 years.!! Only
three studies reported results over a period of 5 or more
years.® ' 12 According to the axes for study classification
previously defined, three articles reported a prospective
controlled design® 'L M and two described a retrospective
controlled design.” ¥ Two wticles were classified as
prospective uncontrolled designs. ' In their original re-
sults only three studies reported statistically significant
differences in mortality between TD patients and con-
trols;> ' = and these were also the studies with a longer
follow-up since the time of exposure ascertainment.

Quverall vesulls

Table 2 and Figure 1 show the individual and combined
analyses for the four-fold tables extracted from the orig-
inal reports. Most studies contributed to the meta-analy-
sis with a single two-by-two table, but the study by Mce-
Clelland and colleagues!! yielded two data sets: one for
functional disorders and another for organic disorders.
Apart from the study by Kucharski and associates,” all in-
dividual OR were above unity, but only two datasets gave
statistically significant results. The combined OR indi-
cated w significant relationship between TD exposure
and all-cause mortality when calculated either by the
{ixed-elfects model (OR = 1.40, p <2 0L005) or the random-
effects model (OR = 1.43, p <2 0.005) (see Table 2).

As Table 3 shows, there was no evidence of hetero-
geneity either by the overall Q statistic or the between-
and within-studies @ statistics; thus, the overall OR cal-
culated by the fixed-effects model was homogencously



TABLE . Summary of reviewed studies of tardive dyskinesia and all-cause mortality”

Reterence (yr) Setting (country)

TD Assessment
and Diagnosis

Length of

Study Design (N) Follow-Up

Variables Controlled

Main Conclusions
Reported

Mehta and State mental
associates ( 1Y78)* hospital (LISA)

Psychiatric hospital
(USA)

Kucharski and
associates (1979)°

Yassa and
associates (1984)1

A convenience sample
assembling inpatients,
outpatients, and a
population with
affective disorders

- from former studies

N on TD prevalence

(L'SA)

McClelland and Psychiatric hospital
associates (1986)1! (UK)

Signs of oral dyskinesia
assessed by three fully
trained psychiatrists

At least a rating of 2.5 on
any of the AIMS iterus
rated by two
independent examiners

A minimum score of 2 in
any of the AIMS items

Clinical diagnosis of
facial dyskinesia for

three severity grades:

Prospective: 35 matched 5yr
pairs (TD/control
patients) at study
inception

Retrospective: 16 matched  16-18 mo
pairs (deceased/living

patients) looking

backward to the AIMS

score

Not reported; it is
estimated as 3—4 yr

Retrospective: 18 matched
pairs (deceased/living
patients) looking
backwards to the
AIMS score

Prospective: cohorts 15 yr
assembled from a

Age, sex, and
primary diagnosis
(schizophrenia or
affective psychosis;
psychosis associated
with organic brain
syndromes; mental
retardation)

Age, sex, diagnosis
{schizophrenig; organic
brain syndrome; mental
retardation), and
neuroleptic dosage

Age, sex, diagnosis
(schizophrenia; manic-
depressive illness;
mental retardation
with psychosis), and
duration of illness

Sex (all females): age at
cohort inception and

T s assoctated with
shorter life span
(p = 0.046)

No differences are
found eitherin
total AIMS mean
score (3.41 for
deceased vs, 5.25
for living subjects)
orin TD preva-
lence (25% for de-
ceased vs. 43.7%
for living subjects)

No differences are
found either in TD
prevalence (10
over 13 for
deceased; 8 over
18 for living
patients) or in
total AIMS mean
score (3.2 for
deceased vs. 2.5
for living patients

Moderate and severe
TD are associated

prevalence study on

psychiatric diagnosis

with chartar
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McClelland and
associates (1986)!!

Psychiatric hospital
(UK)

Clinical diagnosis of

facial dyskinesia for

" Prospective: cohorts ~ T IBYr T

assembled from a

Sex{all'females); age at
cohort inception and

vlogerate ana severe
TD are associated

Youssef and
Waddingion (1987

Yagi and
associates (19891

Inada and
associates (1992

«TT), tardive dyskines]

Psychiatric hospital
(Ireland)

Siy mental institutions
(Japan)

Two psvchiatnic
hospitals (Japan)

three severity grades:
mildmoderate/severe

Based on the AIMS
without further
specifications

Based on research
criteria: al least one
AIMS item score = 2in
patients exposed to
neuroleptics in the
absence of other
condition prone to
produce abnormal
involuntary movements

Based on research
criteria as above.
Measurements done
in two periods
(1 vear apart)

2 AIMS, Abnormal Involuntary Movement Scale.

prevalence study on

facial dvskinesia.

N = 408 females divided

by psyvchiatric diagnosis:

functional disorder

(N = 248 and organic

brain ss\mdrome

(N = 15¢
Prospective: cohorts

assembled from

32 mo

prevalence studies on
TD N = 101 patients
with Feighner criteria
for schizophrenia

Prospective: 61 10vr
schizophrenic patients
with TD diagnosis and
70 concurrent
schizophrenic patients
without TD diagnosis

Prospective: 45 matched 50 mo
pairs ( TD/control

patients) with diagnosis

of schizophrenia at

study inception

psychiatric diagnosis
enter as covariates 11
Cox proportional

hazards model by study

group (functl onal
disorders and organic
brain syndrome)

None by design or
statistical analysis.
TD patients were
significantly older than
controls

None by design
or statistical analysis.
Nonetheless, TD
patients and controls
were not significantly
different on age, sex,
and physical
complications at the
start of follow-up

Age, sex; similar
distribution on total
vears of exposure and
average daily
neuroleptic dosage at
study inception

with shorter
survival time in
functional but not
in organic
disorders

The mortality
difference
between TD cases
and controls
approaches but
does not attain
statistical
significance; no
formal statistical
test provided

The mortality
experfnee 1s

significantly higher

in the TD group
(p <02}

The mortality in the
TD group tends to
be higher than in
controls but does
not attain
statistical signifi-
cance (p = 0.079)
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Ballesteros and Associates

TapLe 2. Tardive dyskinesia and all-canse mortality: effect estimales for reviewed studies and summary of combined effects

No. deaths/Totat

Reference TH Patients Control Patients N destimated OR? (05% C1) p Value!
Mehia and associates ( [178)° 1035 was 4 U 2 wssson 0.15
Kucharski and associates (1970)° 4711 12/21 Ve ‘\g ' 0.43 (0.10-1.84) 0.46
Yasa and associates ( 1TOS 1) 1O/18 8/18 s /\VV 1.50 (0.43-0.69) 0.74
McClelland and associntes (10861 /"\w N

Functional disorders: NA NA 144 (1.08-1.92) 0.01

Organie disorders: NA NA 119 (0.88-1.61) 0.27
Youseff and Waddington (1987) /44 5/RT t\q.}"\/ 1.97 10.61-6.35) 0.36
Yagt and associates ( 1080y 22/61 L4/70 220 (1.04-4.90) 0.05
Inada and associates (1992)1 T 2/45 3.96(0.77-20.2) 0.16
Combined OR

Fixed-effects model 140 (1.16-1.69) <7().0005

Randon-effects model 1.43(1.14=-1.81) 0.002

“Odds ratio (OR) and 95% confidence interval (CH estimates are based on the data extracted {rom the reviewed studies

'p Vadues for individual studies report a two-sided Fisher exact test excepl for the study by MeClelland and associates,'t which reports p val-
ues associated with regression coefficients,

Mean weighted estimates hased on the individual Cox regression coelficients and their standard errors. NA, not available.

estimated. However, the within-designs OR estimates
changed somewhat. Prospective uncontrolled studies
gave a higher estimate than their controlled counter-
parts, whereas retrospective designs gave a nonsignifi-
cant estimate with wider confidence intervals. From
datareported in Table 3, the only concern applies to the
heterogeneity statistic calculated with the two retro-
spective confrolled designs included in the overview. As

can be seen in Figure 1, these studies were estimating
effects in opposite directions.

Sensitivity analysis
Because the combined OR estimate was strongly in-
fluenced by the most weighted data sets (Ilig. 1), the

analyses were performed without the data from the
study of McClelland and colleagues.!! Also, because the

Non-support for higher mortality rates Support for higher mortality rates

t
Mehta et al, (1978)% : -
i
Kucharski et al, (1979)° < » %
3
i
Yassa et al, (19841 N
McClelland et al, (1986a)!! ,__-_-
McClelland et al, (1986b)"! ___L._;_v
Youssef et al, (1987)13 é "
Yagi et al, (1989)"? : B
i
Inada et al, (1992)" 5 - >
]
i
|
Combined estimate ) <>
T T I T T I I ] T
5 i 1.5 2 2.5 4 5 6 7

Estimated Qdds Ratios

Fra. 1D and mortality: individual and combined effect estimates (fixed-effects model). Data from McClelland and associates (1986a) display

the estimate for the funciional disorders sample, and data from McClelland and associates (1986h) display the estimate for the organic disorders
sample.
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prospective controlled studies should be consideredthe
strongest possible observational designs because they
most closely resemble experimental trials. In those
studies, contrary to retrospective designs, the selection
and information biases are minimized because the ex-
posure factor is assessed before the outcome, and the
confounding bias is usually controlled either by design
or statistical analysis. By restricting the overview {o
prospective controlled designs,® - the results strongly
support a direct relationship between TD exposure and
all-cause mortality.

In summary, this meta-analysis, by combining data
from seven independent studies, endorses former con-
siderations on 1D as a risk factor that acts to shorten
the life span of psychiatric patients.® ' 2 However, TD
might also be categorized as a weak risk factor because
of the cumulated evidence of this meta-analysis (all
data sets and fixed-effects model; OR = 1.4, 95% CI =
1.2-1.7).

Although some treatments have shown some efficacy
onreverting TD stages,® % the consensus is that none of
the tested treatiments have so far shown unambiguous
efficacy > Thus, the result of this meta-analysis might.
raise concern about a previously diminished® ™ long-
term deleterious effect on health associated with the de-
velopment of TD in psychiatric patients. A note of cau-
tion applies because none of the authors of the
reviewed studies were able to find an association be-
tween TD and any specific cause of mortalify ® 10 J2-14
Also, patients who develop TD might have an organic li-
ability that would, by itself, shorten their life ex-
pectancy.”” If this were the case, TD would be consid-
ered a surrogate measure for that liability. Finally, from
the publication dates of the reviewed studies, this meta-
analysis likely focused on cases that developed TD be-
fore the clinical introduction of new neuroleptics. Thus,
it tends to present T'D as a long-term side elfect of clas-
sic neuroleptic medications. Only as time goes by will
we be in a position to accumulate new evidence regard-
ing TD exposure, related either to the use of classic or
new neurolepties, and all-cause mortality.
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