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Cognitive dysfunction in chronic schizophrenia
followed prospectively over 10 years and its
longitudinal relationship to the emergence of tardive
dyskinesia
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From the Department of Clinical Pharmacology, Royval College of Surgeons in Irelani. Dublin;
and St Davner’s Hospital. Monaghan. Ireland |

SYNoPsts Basic cognitive function was assessed at initial and at 5- and 10-vear follow-up g
assessments among 41 primarily middle-aged in-patients manifesting the severest form of !
schizophrenia; additionally, the presence and severity of tardive dyskinesia was evaluated on each
occasion. Overall, there was a modest but significant deterioration in cognitive function over the
decade, particularly among older men. Longitudinally, patients with persistent tardive (orofacial)
dyskinesia continued to show poorer cognitive function than those consistently without such
movement disorder, though within neither group did cognitive function change over the decade.
Those patients demonstrating prospecuvely the emergence of orofacial dyskinesia showed a marked
deterioration in their cognitive function over the same time-frame within which their movement
disorder emerged, but this decline did not progress further thereafter. There appears to exist some
modest, progressive deterioration in cognitive function even late in the chronic phase of severe
schizophrenic illness which appears to derive primarily from patients showing de nove emergence
= of tardive orofacial dyskinesia.

short duration and inherently less powerful
cross-sectional studies. it has been argued that in
neuropsychological terms the d:sorder fmls to

INTRODUCTION

While it is well recognized that cognitive function

isimpaired in schizophrenia (Blanchard & Neale.
1994), the general extent to which such dys-
function does or does not deteriorate over the
course of chronic illness is less clear. Cognitive
" deficits somewhat similar to those evident in
patients with an established illness are apparent
at the first psychotic episode (Bilder er 2/, 1992;
Hoff et al. 1992; Saykin et al. 1994). but their
longitudinal course thereafter remains to be
specified. The issue is of some importance
because of renewed interest in the coacept of
schizophrenia as a neurodevelopmental disorder
(Waddington. 1993 a) and the attendant question
as to the existence of active disease long zfter the
emergence of psychosis (Waddington. 19935).
On the basis of prospective studies of relatively
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show further deterioration bevond the period
following the onset of psychosis :nd thus shows
the characteristics of a “static ercephalopathy’
{Heaton & Drexler. 1987: Goldberz er al. 1993).
Conversely. on the basis of other cross-sectional
studies, it has been argued thit progressive
neuropsychological deterioration ensues in the
long-term (Buhrich er al. 198%. Bilder er al.
1992). Indeed, the often prominznt intellectual
deficits of some older. chroniczlly ill patients
with schizophrenia continue 1o attract con-
siderable attention (Buhrich er a/. 1988: Purohit
et al. 1993). These cognitive deficits can some-
times be so severe as to seem incompatible with
an origin solely at. or soon afier. the onset of
psychosis in the absence of sibsequent de-
terioration: vet little is available :n the way of
prospective data to address the ::sue.
Clarification of the nature of cognitive dys-
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function in schizophrenia is of importance for a
second reason: greater impairment therein seems
to be one of the characteristics that more reliably
(though not invariably) distinguishes patients
with tardive dyskinesia from those without
such movement disorder, particularly in re-
lation to involuntary movements with an oro-
facial (buccal-lingual-masticatory) topography
(Waddington. 1989, 1995). While several aspects
of the association remain poorly understood, a
fundamental issue is the nature of the temporal
relationship between cognitive impairment and
tardive dyskinesia: does the emergence of further
cognitive dysfunction precede that of invol-
untary movements, in accordance with a classical
‘organic vulnerability” hypothesis of pre-
disposition to this movement disorder, or does
further cognitive dysfunction emerge over the
same time-frame in which involuntary move-
ments become apparent, suggesting two related
manifestations of a common pathophysiological
process (Edwards. 1970; Waddington er al. 1993
Waddingten. 1995)? Only long-term prospective
studies can adequately address these questions.

In 1983. we initiated a prospective study of
cognitive dvsfunction and tardive dyskinesia in
a large population of older, chronically ill in-
patients with a long-standing schizophrenic
illness. At entry to the study those patients with
orofacial dyvskinesia showed. on a cross-sectional
basis. greater cognitive deficits than did their
otherwise similar counterparts without such
movement disorder (Waddington & Youssef.
1986; Waddington er al. 1987). Five years later,
in 1988, reassessment indicated that there had
been no general deterioration in cognitive
function over this period. Furthermore. not only
absolute levels of cognitive function but also
differences therein were essentially unaltered on
comparing patients with versus those without
orofacial dvskinesia on each occasion: the only
group of patients to demonstrate significant
deterioration in cognitive function over this
interval was those who by 1988 now showed de
nove emergence of orofacial (as opposed to
limb-trunxal) dyskinesia (Waddington er al.
1990). The present report describes additional
aspects of a 10-year follow-up study of this
patient pepulation (Waddingtlon er al. 19954).
In relation to the present issues. it had two
objectives: 10 ascertain longitudinally whether
cognitive function shows any general deterio-
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ration cver a time scale considerably longer than
studie¢ previously, and to determine prospec-
tively w aether cognitive deterioration associated
specifically with de novo emergence of orofacial
dyskinesia is a progressive or non-progressive
phenomenon thereafter.

METHOD

Patients

The subjects of this study derive from an original
populzuon (Waddington er al. 1987) of 101
chromnically ill. long-term in-patients residing in
St Davnet’s Hospital, Monaghan, who satisfied
the Wzshington University criteria of Feighner
and celleagues (1972) for a diagnosis of schizo-
phremia: their multiple and profound deficits
constituted schizophrenia in its most severe
form.

Initial assessment

In 1933 each of these 101 patients consented to
evaluziion using the Abnormal Involuntary
Movement Scale (AIMS: National Institute of
Meni:] Health, 1976) by a single rater who was
unaw :ire of each patients clinical and treatment
histerm2s. In accordance with our previous
findizz that the relationship between cognitive
dysfzction and tardive dyskinesia was confined
to izwoluntary orofacial but not limb-trunkal
movements. both cross-sectionally (Waddington
et al 1987) and longitudinally (Waddington er
al. 1990). the presence of typical buccal-
lingu:l-masticatory dyskinesia was defined by
the r-2sence of at least one score of 2 (mild) on
one cr more of the first four orofacial items of
the AIMS with. or without. additional involve-
men: of the limbs or trunk. After AIMS
exar:nation. 74 of these patients were assessed
neurcpsychologically using an abbreviated 10-
queson mental test (name. age. marital status.
worx history, orientation for time and place.
recz_ of an address following three questions on
genz-al awareness as interpolated material:
nar-ng the Queen of England and two relating
to —uajor world events (see Waddington &
Youssef. 1986)) that has proved effective in
eva.zating the basic cognitive functions of
orizziation. immediate memory and awareness
in ropulations whose severe and often extreme
det_:ties render them inaccessible to more
detzled examination (Waddington er al. 1987.
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1990): it was not possible to conduct neuro-
psychological assessment on the remaining 27
patients: 22 were mute and 5 declined to co-
operate in such assessment.

Patient records were subsequently reviewed to
determine inter alia the following demographic
variables: age: duration of illness, defined from
first presentation to a psychiatric service: dura-
tion of treatment with neuroleptics; mean daily
dose of neuroleptics over that duration, expres-
sed as mg of chlorpromazine equivalents
(Davis, 1976): current dose of neuroleptic(s) on
the day of these initial assessments. expressed
similarly: durztion of treatment with anti-
cholinergics: presence or absence of anti-
cholinergic treatment on the day of these initial
assessments.

Follow-up assessments

In 1988 and again in 1993 the same investigators
sought, without reference to their previous
findings and in the absence of information on
clinical and :rzatment histories over the inter-
vening periocs. 10 re-assess each patient in an
identical manner: AIMS ratings and neuro-
psychological assessment were repeated, and
thereafter an: changes in neuroleptic and/or
anticholinerz: medication over each quinquen-
nium were recorded.

Data analysis

Complete dzta on the above variables were
available at zach evaluation for a total of 41
patients. sub-ect to one woman admitted in 1970

Table 1. Characteristics  of  schizophrenic
patients (22 wwen and 19 women) on entry to the
study in 1933

Vanuble Mean+s.0
Age (years) 54-1%£125
Duration of illz=s 1vears) N 279+99
Duration ol ne_--leptic treatment [vears)* 13:53+L70
Mean dose 389+ 2356
(mg/day of ¢x “~promazine cquivalents)®
Current dose 970+ 1508
(mg/dav of .= spromazine equivalents)®t
Durauon of a7t izohnergic treatment (sears)®? 6-2+50
* Not knowz or one patient. hence N = 40

+ Current 25~ in 1988, 1010= 1248 meg/dav: current dose in
1993, 1257 = "= -~ mg day.

$In 198F O
anticholinerg:. -
antichohnerz.
receiving anti.-

31%a) of the pauents were currently receiving
2% (68%0) of the pauents were currently receving
a 1988 28 (68%4) of the patents were currently
unergics in 1993,

who had burned her case-notes in 1976 and for
whom onlv current medication status at each
evaluation could be recorded; by 1993, 46 of the
original 101 patients had died, 8 patients had
not compieted all neuropsychological assess-
ments dus to muteness, 4 patients declined to
cooperale at one or more assessments, and 2
patients could not be located at 1988 follow-
up. It is to this group of 41 patients that all
further discussion relates; their demographic
charactenstics and medication history at study
entry in 1983 are shown in Table 1. Data are
expressed as means +S.D. Or percentage pre-
valences: comparisons of non-categorical
variables were effected within groups using the
paired Student’s 7 test and between groups using
the unpaired Student’s r test, while comparisons
of categorical variables were effected using
Fisher's 2xact probability test. Changes in cog-
nitive function were hypothesised to be in the
direction of deterioration and were evaluated
using 1-1ailed tests: all other tests were 2-tailed.

RESULTS

Overall changes in cognitive function

On comparing cognitive function scores on
initial zssessment (6-3+2-0) with those at 10-
vear folow-up (594 1-9) among all 41 patients.
significant overall deterioration was evident
(r=2vs df =40, P=002) though the effect
was rz:ner variable between individuals; there
were no significant changes in either neuroleptic

Cogmbive lunchion score

LT L]
1983 1993

Fio Mean cognitive function scores at imitial (1983) and 10-vear
silow-up assessments for schizophrenic patents subdivided
JLLHdLI’ 10 men age < 35i@): 12 men age 255 (W): 12
g¢ < 35 (O) 7 women age 33 (). * Sigmficant
helu.un m:n.xl and [0-year follow-up assessments for men
age » 3P =003)
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or anticholinergic medication over this sams
period (Table 1). As this patient population
encompassed similar numbers of men and
women having a mean age in the mid-fifties but
ranging in age from 25 to 78 years at study
entry, such analyses were performed separately
for men and women, each dichotomized inte
those age < 55 years and = 55 years at initiai
assessmeni. Men age < 55 years (N = 10, mean
age 44-6 +7-7 years) showed slight deterioration.
while men age = 55 years (N = 12, mean age
63-74 52 years) showed significant deterioration
in cognitive function over the l0-year period
(r=204, df =11, P=0-03) in the absence of
any significant changes in neuroleptic or ant-
cholinergic medication; little change in cognitive
function was evident over the 10-year period
among either women age < 55 years (N = 1.
mean age 44-3+7-3 years) or women age =33
vears (N = 7. mean age 65-0+6:2 years) (Fig. 1.
When compared between groups, cognitnz
function tended to be generally more impaired
in patients age =55 vears at study entry relatinz
to their counterparts age <35 vears. among
both men and women. but only greater cognitiv2
dysfunction in older relative to younger men it
10-vear follow-up attained statistical significancz
(=212, df = 20, P = 0-02).

Cognitive function in relation to tardive
dvskinesia

Among the 41 patients followed prospectivel
over 10 years, outcomes were as follows: !6
patients (39 %: 10 mean. six women: mean az2
48-84+ 66 years) were consistently without
crofacial dyskinesia at each of initial. 5-year and
10-vear assessments: seven patients (17 %: three
men. four women: mean age 63-0+11-5 vears)
manifested orofacial dyskinesia continuously :zt
eich of these assessments (total orofacial
AIMS scores: initial assessment 5-1+1-5: 3-
saar assessment 7-0+14. r=712, df=6.
P < 0001 v. initial assessment: 10-year assess-
ment 77+ 1-7, NS v. 5-year assessment); for s:x
patients (15%: 3 men. 3 women: mean :ze
6-3+ 155 vears) orofacial dyskinesia was ©ot
zvident at initial assessment but had emerged >v
the 3-vear assessment and persisted at 10 ve:rs
izotal orofacial AIMS scores: initial assessmzat
(+8+0-8: 5-vear assessment 6:3+1-9: [0-vaar
zssessment 6-8 +2-0. NS v. 3-year assessmexz:).
There were 12 patients (29%: six men. X
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FiG. 2. Mean cognitive function scores at initial (1983), 5-year
(1988) and 10-vear (1993) follow-up assessments for schzophrenic
patients subdivided by tardive orofacial dyskinesia status: i6 patients
without orofacial dyskinesia at each occasion (@); seven patients
with orofacial dyskinesia at each occasion (H); six patieats without
orofacial dyskinesia at initial assessment but showing emergence of
orofacial dyskinesia at S-vear and [0-vear follow-up 2ssessments
(O). * Significant difference between initial and 5-year foZow-up for
patients showing the emergence of orofacial dyskinesiz. P =004;
=* significant difference at 5-year follow-up assessmez: between
patients showing the emergence of orofacial dyskinesia :=d patients
without orofucial dvskinesia at each occasion, P = 0-0]

women: mean age 5484151 vyears) who
manifested orofacial dyskinesia only at any one
of the three assessments, or at initial and 10-vear
assessments but not at the 5-year assessment;
these were considered to be instances of iransient
dyskinesia and. in view of their uncertain status
and small group sizes. they were not analysed in
detail. No patient manifested orofacial
dyskinesia at initial and 5-year assessments but
not at the 10-vear assessment.

Patients consistently without crofacial
dyskinesia failed to show deterioration 1n their
cognitive function over the 10-year period: those
who manifested orofacial dyskinesia continu-
ously were significantly older (1 = 3-77. df = 21,
P < 0-001) and evidenced significantls poorer
cognitive function (at initial assessment:
r=263, df=21. P=001: at 10-year assess-
ment: (=237 df =21. P=00!) than their
counterparts without such movement disorder.
but also failed to show any deterioraticz in their
cognitive function over the 10-year period (Fig.
2). Similarly. patients manifesting transient
dyskinesia did not show any change in cognitive
function over the decade (mean cognitive
function scores: initial assessment 6-%+2-3;
5-vear assessment 61 +£2-2: 10-year assessment
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52423, NS v initial assessment). While
patients without orofacial dyskinesia at imtial
assessment but in whom such movement dis-
order had cmerged by the 5-year assessment did
not differ in age from any of the above groups,
their cognitive function at initial assessment was
indistinguishable from that of those consistently
without such movement disorder and was greater
than that of those who continuously manifesied
such movement disorder (¢r= 172, df=11.
P = 0:06): however. among these patients. in
whom orofacial dyskinesia had emerged betwse
wnitial and 5-year assessments, cognitive function
showed significant deterioration over this same
mterval (r = 2-10, df = 5, P = 0-04) such that at
the 5-year assessment, their cognitive funcuon
was now significantly poorer than that of
patients consistently without orofacial dyskine-
s (r=241, df =20, P=001) and indi-
unguishable from that of patients who con-
unuously manifested orofacial dyskinesia. In
17ese new cases of orofacial dyskinesia. deterzo-
rition in cognitive function between the iniual
aad 5-year assessments over which such movez-
r2nt disorder emerged did not increase further
between the 5- and 10-vear assessments ovar
which such movement disorder persisted.
Rather, at the 10-year assessment their cogniti2
function scores (5:5+1-2) evidenced the least
virability between individuals that we en-
countered, were indistinguishable from that it
fz S-year assessment and remained less thza
k2t at their initial assessment (¢ = 1-73. df = 3.
P = 0:07); however, their cognitive function z:
tk2 10-year assessment was intermediate be-
re2en. and did not differ from patients either
w:thout orofacial dyskinesia at any assessment
or continually manifesting such movement di:-
order (Fig. 2). There were no significant gender
d:iZerences in the above pattern of cognitive
chinge: neither were there any significan:
chinges among subgroups in neuroleptic or anu-
cholinergic medication between the assessments
ovar which these changes in cognitive function
were recorded.

DISCUSSION

At initial assessment, patients already showed
mzrked cognitive debility that appeared gen-
erz_.v static at 5-year follow-up (Waddington ¢:
al. 1990) but which had declined over the decade.

Losses in such fundamental cognitive domains
are extremely rare among persons traversing the
decade between their mid-50s to mid-60s. Fur-
thermore, while there were no prominent
differences in overall cognitive function between
male and female patients, cognitive decline
within individual patients appear to be primarily
a phenomenon of males, particularly those
age = 55 years; using the similar Mini-Mental
State Examination, such basic cognitive
functions have been reported not to differ
between males and females among the normal
elderly. even in their eighth decade, and to be
more impaired in women than in men among
persons with Alzheimer’s disease (Buckwalter et
al. 1993).

Whether cognitive function in schizophrenia
deteriorates further in the long-term, subsequent
to those deficits already present at the first
psychotic episode or emerging over the first few
vears immediately thereafter. continues to be
debated widely (Heaton & Drexler, 1987: Bilder
et al. 1992; Goldberg et al. 1993). In particular,
two recent cross-sectional studies comparing
groups of ‘purified” patients over a wide age
range have suggested that no such between-
subject differences in cognitive function are
apparent and that schizophrenia therefore
demonstrates the characteristics of a non-
progressive encephalopathy (Heaton er al. 1994;
Hyde er al. 1994). However, the present study
takes advantage of the considerably greater
statistical power of a within-subject, prospective
design using the same team of investigators who
were able to proceed in an identical manner over
a particularly long period, and finds some
evidence for a progressive process. It must be
emphasized that our subjects were very severely
ill in-patients with multiple pre-existing deficits
that rendered them inaccessible to more detailed
neuropsychological examination, and this limits
the extent to which these findings can be
generalized to other patient populations and
cognitive domains. However, they consutute a
perhaps more ‘naturalistic’ population: indeed.
that the cognitive decline encountered was
particularly a phenomenon of older male
patients would be consistent with the classical
and still enduring (Kraepelin, 1919; Goldstein,
1988: Shtasel e al. 1992) notion in schizophrenia
of generally poorer outcome among males.

While a static encephalopathy is readily
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compatible with contemporary perspectives of
schizophrenia as a neurodevelopmental disorder
(Waddington, 1993a). it mus: be emphasized
that a progressive elemen' 1o schizophrenia
would not in itself contradict such a perspective:
neurodevelopmental origin(s) and adult disease
progression are not mutually exclusive, and may
be sequential phases of one longitudinal process
or separate dimensions of the same pathelogy
(Waddington, 1993 b; Waddington er al. 1995a).
The overall rate of decline in cognitive function
encountered in the present pauent population.
while both greater and more fundamental than
would be otherwise expected. is considerably
less than is found for major neurodegenerative
processes such as Alzheimer's disease (Stern er
al. 1994); this would complement neuro-
pathological and post mortem neurochemical
evidence that the marked cognitive deficits found
in many older patients with schizophrenia do
not occur in association with degenerative
changes such as those found in dementia of
Alzheimer or other type (Casanova er al. 1992;
Purohit er al. 1993; Haroutuman er al. 1994).
The variability in this effect appeared to derive
from deterioration in older male patients and,
particularly. in those patients demonstrating the
emergence of tardive dyskinesia: thus. an
alternative perspective may throw light on the
process(es) potentially involved.

We found that, on a longitudinal basis.
schizophrenic patients with persistent tardive
(orofacial) dyskinesia were more cognitively
impaired than those consistentls without such
movement disorder, in elaborauon of the ma-
jority of cross-sectional studies (Waddington er
al. 1993: Waddington, 1995). While patients
with orofacial dyskinesia were older than those
without, as expected (Waddington. 1989;
Barnes. 1990), their greater cognitive deficits did
not appear to reflect simply their greater age:
neither those persistently with. nor those con-
sistently without, orofacial dyskinesia showed
any change in cognitive function cver the decade.
More importantly. we found also that patients
demonstrating de nove orofacial dyskinesia
evidenced a marked deterioration in their cog-
nitive function over the same tims-frame during
which their movement disorder emerged: this
deterioration was from a level similar to that of
patients  consistently  without  orofacial
dyskinesia to a level even lower than that of

those with persistent movement disorder. How-
ever, this cognitive deterioration did not appear
to be the beginning of a progressive process;
once de novo orofacial dvskinesia had become
established, its persistence was not associated
with further cognitive decline but, rather, with
an arrest in that decline.

It seems that cognitive correlates of orofacial
dyskinesia in schizophremia may not simply
precede the emergence of this movement disorder
in the manner of a pre-existing organic vul-
nerability factor. Rather, these cognitive
correlates appear to be in some part intrinsic to
(or epiphenomena off whatever patho-
physiological process might underly the emerg-
ence of such dyskinesia. and two alternative
schemes suggest themselves (Waddington er al.
1993; Waddington, 1995). Long-term treatment
with neuroleptic drugs could exert subtle cumu-
lative effects that result in two independent but
perhaps temporally congruent sequelae: a
further deterioration in coznitive function to an
extent below that already associated with the
illness itself, and the emergence of orofacial
dyskinesia; vulnerability 10 orofacial dyskinesia
would then involve individual cellular sensitivity
to such drug effects. Alizrnatively, long-term
treatment could disturb a uaitary cerebral system
that is already dysfunctionzl as an integral part
of the pathophysiology of the illness itself: the
result could also be the smergence of greater
cognitive  dysfunction and of orofacial
dyskinesia. but with primacy attached to an
interaction between neurcleptics and a specific
substrate of the illness: vulnerability to orofacial
dyskinesia would then depend more upon
individual illness-related factors (see also Owens
er al. 1982; Rogers, 1985: Waddington, 1989;
Fenton er al. 1994; Waddington et al. 199554).
Multiple lines of evidence point to dysfunction
in cortico-striato—pallido-thalamic systems in
schizophrenia (Waddington. 1993 4), and such a
network would be a possible candidate for a
substrate to the alternative schema considered
above: long-term treatmeat with neuroleptic
drugs might slowly induce further dysfunction
in this and possibly related svstems, the various
striato—pallidal componen:s of which might
subserve differentially the smergence of invol-
untary orofacial v. limb-trunkal movements.

Irrespective of these cons:derations. one par-
simonious interpretation of the present findings
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would be that there exists prospectively some
modest. progressive deteriorzion in cognitive
function even late in the chron:c phase of severe
schizophrenic illness, with th:s further decline
appearing to derive primarily 1o association with
the emergence of orofacial dyskinesia; however,
in the absence of vulnerability to involuntary
movement disorder or following the expression
of such vuinerability in the form of persistent
movement disorder. cognitive dysfunction
appears to be a phenomenon that shows little
progression. The neuronal basis to these findings
remains to be determined.

These studies were supported by :ze Health Research
Board.

REFERENCES

Barnes. T. R. E. (1990). Movement disorazs associated with anti-
psychotic drugs: the tardive syndrome: mternational Review of
Psvchiarry 2, 243-254.

Bilder. R.M.. Lipschuiz-Broch. L.. Re2r. G.. Geisler. S. H..
Maverhofl. D. L. & Lieberman. J. A t1=-2  Ineellectual deficus in
first-episode schizophremia: evidence for == gressive detenoration,
Schizophrenia Bulletin 18. 43748,

Blanchard. 1 J. & Neale. J. M. 119941 Tae neuropsychological
signature of schizophrenia: generalizez or differenual deficit?
American Journal of Psyehiarry 151, 40—

Buckwalter. J. G.. Sobel. E.. Dunn. M. E.. Z-= M. M. & Henderson.
V. W, 11993). Gender diferences on & t—={ measure of cognitive
funcuoning 1n Alzheimer's disease. Ar.=ves of Newrology 50,
737-760

Buhrich. N.. Crow. T. J.. Johnstone. E C & “raens. D. G C. (1988).
Age disorientation in chronic schizophre=: 1s not associated with
premortad intellectual mparment or ~ust physical treatment.
Brinshy Journal o1 Psyohuatry 152, d6b—--

Cuasanova. M. F.. Carosella, N. W.. GoiZ I M.. Kleinman, 1. E.,
Wemnberger, DR, & Powers, R E. (19-2 A topographical study
of senile plaques and neurofibnilary tanzes in the hippocampi of

patients with Alzheimer’s disease and co=_Z+ely impaired patients
with schizophrenia. Psvohuarry Researcs 39 41-62.
Davis. 1 M. (19761 Comparatne doses 22 costs of anupsychotic

medication. Archives of General Psyoine = 33, 858-861

Edwards. H. (1970). The significance of b = Jamage in persistent
oral dvskmesia. Briash Journal of Psvor o= 116, 271-275,

Ferghner. J. P.. Robins, E.. Guze. S B.. W ~cruff. R, A.. Winokur.,
G. & Munoz. R. (1972). Diagnostic ¢ & for use in psychiatne
research. Archeves of General Psyvelnair. Za. 37-63

Fenton, W. S Wyait, R. J. & McGlashar. T H. (1994). Risk factors
for spontancous dyvskinesia 1 schizophze=s. Archves of General
Psvchiarry 51, 643650

Guldberg. T. E.. Hvde. T. M.. Kleinman. ! = & Weinberger. D. R.
(1993). Course of schizophrenia : neurors aological evidence for

a static encephalopathy. Schizophrema =. < nn 19, 797-804.
Goldstemn. J. M. 11988). Gender differ==.2< in the course of
schizophrenia, American Journal o Py - Zirv 145, 684-689.

Haroutunian, V.. Davidson. M. Kanoi. P Z . Perl, D. P.. Powchik.
P. Losonczy. M., McCrystal, J.. Purok: D P, Bierer. L M. &
Davis. Ko (1994). Corucal cholinermie =_-<ars in schizophrenia.
Scluzophrenia Rescearch 12, 137-14

Heaton. R. K. & Drexler. M. (1987). Cl=::l neuropsychological
findings in schizophrenia and aging. I | -:zophirenia and Aging

ted. N_E. Miller and G, D. Cohen). pp . 23-161. Guilford Press:
New York

Heaton, R., Paulsen. J. S.. McAdams. L. A., Kuck, 1., Zisook, S.,
Brafi. D.. Harris. M. J. & Jesie. D V. (1994). Neuropsychological
deficits 1n schizophrenics: relznonship 1o age, chronicity and
dementia. Archives of General Prichiarry 51, 469—76.

Hoff, A. L., Riordan, H., O'Done=l. D. W., Morris, L. & DeLisi,
L. E.(1992), Neuropsychologicai functioning in first episode schizo-
phreniform patients. American Journal of Psychiatry 149, 898-903.

Hyde, T. M., Nawroz, S., Goldb=z. T. E, Bigelow, L. B., Strong,
D., Ostrem, J. L., Weinberger. D. R. & Kleinman, J. E. (1994). Is
there cognitive decline in schizophrenia? A cross-sectional study.
British Journal of Psychiarry 164. 494-500.

Kraepelin, E. (1919). Dementia Prascox and Paraphrenia (translated
by R. M. Barclay). Robert E. Krager: New York. (1971).

National Institute of Mental Health (1976). Abnormal involuntary
movement scale. In ECDEU Assessment Manual (ed. W. Guy), pp.
334-537. US Depaniment of Health, Education and Welfare:
Rockville.

Owens, D. G. C., Johnstone, E.C. & Frith, C. D. (1982). Spon-
taneous involuntary disorders of movement: their prevalence,
severity, and distribution in chronic schizophrenics with and
without treatment with neurolepes. Archives of General Psychiairy
39, 452-461.

Purohit, D. P., Davidson, M., PerL D. P, Powchik, P., Haroutunian,
V. H., Bierer, L. M., McCrystal I Losonczy, M. & Davis, K. L.
(1993). Severe cognitive impament in elderly schizophrenic
patients: a clinicopathological study. Biological Psvchiarrr 33,
255-260.

Rogers. D. (1985). The motor diserders of severe psychiatric illness:
the conflict of paradigms. British J urnal of Psychiairy 47, 221-232,

Savkin. A.J.. Shuasel. D. L.. Gur R E.. Kester. D. B.. Mozley.
L. H..S1afinak. P. & Gur. R. C 1i+4). Neuropsychological deficits
in neuroleptic naive patients with first-episode schizophrenia.
Archives of General Psychiatry 51. 124-131.

Shuasel. D. L., Gur. R. E.. Gallachez. F.. Heimberg, C. & Gur, R. C.
11992). Gender differences in =2 clinical expression of schizo-
phremia. Schizoplirenia Researce ~. 225-231.

Stern, R. G.. Mohs, R, C.. Davidsea. M.. Schmedler. J.. Silverman.
J.. Kramer-Ginsberg. E.. Searcs» T. Bierer, L. & Davis. K. L.
(1994). A longitudinal study of Azneimer’s disease: measurement.
rate and predictors of cognitive d2:znoration. American Journal of
Psychiatry 151, 390-396.

Waddington, J. L. (1989). Schizer=-znia. affective psvchoses and
other disorders treated with nzuzolepuic drugs: the enigma of
tardive dyskinesia. its neurobiolezcal determinants and the conflict
of paradigms. International Revies of Neurobiology 31. 297-353,

Waddington. J. L. (1993a). Schizephrenia: developmental neuro-
science and pathobiology. Lunce: M1, 531-536.

Waddington. J. L. (19934). Neurxdinamics of abnormalities in
cerebral metabolism and structurz .a schizophremia. Schizophrenia
Bulletin 19, 55-69.

Waddington. J. L. (1993). Psiczopathological and  cognitve
correlutes of 1ardive dyskines:z tn schizophrenia and other
disorders treated with neurolepus drugs. In Behavioral Neurology
of Movement Disorders (ed. W I Weiner and A. E. Lang). pp.
211-229. Raven Press: New Yori

Waddingten. J. L. & Youssef. H 4 +1986). An unusual cluster of
tardive dyskinesia in schizophre=a: association with cognitive
dysfunction and negative sympi:ms. American Journal of Psy-
chiatry 143, 1162-1165

Waddington. J. L.. Youssef. H A . Dolphin. C. & Kinsella, A.
(1987). Cognitive dysfunction. z=zauve symptoms and tardive
dyskinesia in schizophremia: :22:: association in relation to
topography of mvoluntary me-2ments and cnterion of their
abnormality. Archives of Geners 7 chiarey 44, 907-912,

Waddington, J. L.. Youssef. H. A & Kinsella. A. (1990). Cognitive
dysfunction in schzophrenia fol-=ed up over 3 years. and its
longitudinal relationship to the z=ergence of tardive dyvskinesia.
Psvchotogical Medicme 20, 83322

Waddington. J. L.. O'Callaghan. E. Larkin. C. & Kinsella. A.
(1993). Cognitive dysfunction i1z xchizophrenia: organic vulner-




688 J. L. Waddington and H. 4. Youssef

ability facter or state marker for tardive dyskinesia? Brain and ~ Waddmgton, J. L., O'Callaghan, E., Buckiey, P., Madigan, C.
Cognirion 23 56-70, Redmond. O., Stack. J. P, Kinsella, A., Larkin, C. & Ennis. J. T.

Waddington. J L. Youssef. H. A. & Kinsella, A, (19954). Sequential (19334), Tardive dyskinesia in schizophrenia: relationship to
cross-sectionil and 10-year prospective study of severe negative mmer physical anomalies, [rontal lobe dysfunction and cerebral
symploms lation to duration of initially untreated psychosis in stincture on magnetic resonance imaging. British Journal of
chronic scazophrenia. Psychological Medicine 25, 849-857, Psycriarry 167, 4144,

Ps)

SY™
schi
the

Can
am
pati:
pati
pat
the

WET:
med
n ft
mal
the !
whi

INT

The
in u
{She
char
hosy
Kuh
mualc
infe:
cour
1984
Har
199(
(GOL
er
pict
Gal
GOIt

gend

Prowe
Caint




