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sho rt dura tion and inhe rent ly less powerfu l
cross-sectio na l studies, it has beer. arg ued tha t in
neu ro psychological terms the disorder fails to
sho w further de te rio ra tion beycad the per iod
following the onset of psychosis and thu s shows
the cha racterist ics o f a "sta tic encephalopa thy '
(Heaton & Drexler. 1987: G old berz <'I al. 1993).
Conversely. on the basis of othe r c;oss-sectiona l
studies. it has been argued ti':.H progressive
neur op sych ological de teriora rior; ensues in the
long-ter m (Buhrich <'I al. 1 9 8 ~ . Bilder <'I al.
1991). In deed. the often prominent intellectual
deficits of some olde r. chronica.ly ill pat ient s
with schi zophrenia co ntinue 10 attract co n­
side rable a tten tion (Buhrich <'I ,rio1988 : Purohit
<'I al. 1993). These cognitive deficits ca n some­
time s be so severe as to seem inc..-rnpatible with
an origin solely at. o r soo n afi e-. the on set of
psychosis in the absence of ;c bsequent de­
teriorat ion : yet litt le is avuilab le .n the way of
prospec tive da ta 10 address the .ssue,
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SY:"OPSIS Basic cognit ive function was assessed a t initial a nd at 5- and IO-year follow-up
assessments among 4 1 primarily middle-aged in-patients manifest ing the severest fo rm of
schizophrenia: additio nally, the presence an d severity of tardive dyskinesia was evaluated on each
occasion. Overall, there was a modest but significant deterioration in cognitive function over the
deca de , particula rly among older men. Longitudinally. pat ien ts with persistent tardive (orofacia l)
dyskinesia continued to show poorer cognitive functi on than tho se consistent ly witho ut such
movement disorder, though within neithe r group did cognitive function change over the decad e.
Those pa tien ts demon stra ting prospectively the emergence of oro facia l dyskin esia showed a marked
deteriorat ion in their cogniti ve function over the sa me lime-frame within which their movement
disorder emerged. but this decline did not progress further thereaft er. Th ere appears to exist some
modest. progressive deterioration in cognitive funct ion even late in the chronic phase o f severe
schizophrenic illness which appears to derive pri marily fro m patients showing de ntH'O emergence
of tardive orofacia l dyskinesia.
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Cognitive dysfunction in chronic schizophrenia
followed prospectively over 10 years and its

longitudinal relationship to the emergence of tardive
dyskinesia

While it is well reco gnized tha t cognitive iunctio n
is impaired in schizophrenia (Bla nchard &: Nea le.
1994 ). the genera l ex tent to wh ich such dys­
function do es or does no t deterio rate over the
co urse of chronic illness is less clear. Coa nitive

. deficits somewha t simi la r to those evidem in
patients with a n established illness are appa rent
at the first psychot ic episode (Bilder cr .11. 1991:
Hoff <'I al, 1991 : Saykin <'I al. 1994 ). but their
lon gitudinal co urse thereafter remains to be
specified . T he issue is o f some importance
beca use of rene wed interest in the concep t of
schizophrenia as a neurodeveloprnen ta l diso rder
(Waddingt on . 1993a)a nd the attendant ques tio n
as to the existence of ac tive disease long afte r the
emergence of psychosis (W addington. 1993h).
On the bas is of prospect ive studies of relatively
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function in schizophrenia is of importance for a
second reason:greater impairment therein seems
to be one of the cha racteristics that more reliably
(though nOI invariably) distinguishes patients
with tardive dyskinesia from those without
such mo vement disorder. particul arly in re­
lat ion to involuntary movements with a n oro­
facia l (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 furt her
cognitive dysfunction preced e that o f invol­
untary movements. in acco rdance with a cla ssical
' o rganic vu lnerability" hypothesis of pre­
disposition to th is movement diso rder. 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 et al. 1993 :
Wadd ington. 1995)~ On ly lon g-term pro spect ive
studies can adequa tely address these questions.

In 1983. we initiated a prospective stu dy of
cognitive dysfunction and tardive dyskinesia in
a large population of older. chronically ill in­
pa tient s wi th a long-stand ing schizo phre nic
illness. At entry to the study those patients with
orofacial d~ skinesia showed.ona cross-sectional
ba sis. grea ter cogni tive deficits th an did thei r
o the rwise similar counterparts without such
movement disorder (Waddingto n & Yo ussef.
1986 : Waddingt on et al. 1987). Five years later.
in 1988. re.issessmen t indi cated that the re had
been no general deterioration in cognitive
fun ct ion over this period. Furthermore. not only
ab solute levels of cognitive func tion but also
d ifference; therein were esse nt ially unaltered on
comparing: patients with versus those without
orofacial dyskinesia on each occasion: the only
grou p of pa tients to demonstrate significa n t
deterioration in cognitive function over this
interval was those who by 1988 now showed de
110\'(1 emergence of orofacial (as opposed to
lirnb-trunkal) dyskin esia (Waddington et al,
1990). Tee pre sent rep ort descr ibes add itional
aspect s o:' a lO-year follow-up study of thi s
patient populat ion (Waddingto n " I al. 1995a).
In relation to the present issues. it had two
objectives: to ascert ain longitudinally wh ether
co gnitive function shows any general deteri o-

ration ever a time scale considerably lon ger than
studied previou sly. a nd to de termine prospec­
tively h nether cognitive deterioration associated
specifi ...':.!.lIy \\ ith de 1101 '0 emergence of orofacial
dyskinesia is a progressive or non-progressive
phenomenon thereafte r.

METHO D

P atiefils

The subjects of this stud y derive from an original
population (Waddingto n " I al. 1987) of 101
chronically ill. long-term in-pa tien ts residing in
SI Davnet 's Hospital. Monaghan . who sa tisfied
the Washington U niversity cri teria of Feighner
and ccileagues ( 1972) fo r a d iagnosis of schizo­
phrenir : their mult iple and profound deficits
co nstituted schizophrenia in its most severe
form .

Init ial assessment

In IQS3 each of these 101 patients consented to
eval ui.ion using the Abnorm a l Involuntary
Movement Scale (AIMS : Na tiona l Instit ute of
Mental Health . 1976) by a single ra ter who was
unaware of each pa tients clinica l and treatment
histc r.es. In accordance with our previous
findi z; that the relati on ship bet ween cogni tive
dysfunct ion and tardive dyskinesia was confined
to ir..o luntary orofacial but no t limb-trunkal
movements, both cros s-sectio na lly (Waddington
et al 1987) and longitudinall y (Wa dding ton "I

al. :~90 1 . the presen ce of typical buccal­
linaui l- masticat o rv dvskinesia was defin ed bv
tho' r:~ s ence of at iea si one score of 2 (mild) o~
one cr more of the first fo ur orofacial item s of
the ." J ~ I S with . or with ou t. add itiona l invo lve­
men: of the lim bs or trun k. After AIMS
exarcnation. 7-\. of these patients were assessed
neurcpsychotogica lly using an abbrevia ted 10-

o qU C' ~ : : L)n mental test (name. age. marital status.
wore history. orientation for time and place.
reca.. of an address following three questions on
general awareness as interpolated material:
nac~g the Qu een of Engl and a nd two relat ing
to = ajor wo rld even ts (see Wadd ington S:
Yc cssef, 1986 )) tha t has pro ved effective in
eva.c.n ing the basic cognitive functions of
oriec tation. immediate memory and awareness
in ;-.: pulations whose severe and often ext reme
dC':- ~ ~: ties render them inaccessible to more
de,",:ed examinat ion (Waddington ct at. 1987.
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who had burned her case-notes in 1976 a nd for
who m only cu rren t medication status at each
evaluat ion could be reco rded: by 1993, 46 of the
origina l 1(1 1 patien ts had died. 8 patients had
not completed all neur opsychological assess­
ments due to muteness . -I pat ien ts declined to
coo perate at one or more assessments. a nd 2
patients co uld not be located a t 1988 follow­
up . It is 10 this gro up of 4 I pat ients tha t a ll
further discussion relates ; their demographic
characteristics and medication history at study
entry in 1983 are shown in Ta ble I. Data are
expressed as means ±S.D , o r percentage pre­
valences: comparisons of no n-categorica l
va ria ble; were effected withi n groups using the
paired Student's t test and between gro ups usin g
the unpaired Student's t test. while comparisons
of categorical variables were effected using
Fisher' , exac t probability test. Cha nges in cog­
nitive function were hypothesised to be in the
direct ion of deterioration and were evaluated
using l- t.iilcd tests: all o ther tes ts were 2-tailed.

RESUTS

Overall changes in cognitire function

On cl~ :::paring cogni tive function scores on
initial r ssessment ( 6'5±~'0) with tho se at 10­
year f,<:" w-up (5·9± 1,9) amo ng all 41 pat ient s.
sianific.mt overall deteriorat ion was evident
(1-= >, ~ . df = 40. P = 0·02) though the effect
was ra.aer variab le bet ween ind ividuals: there
were r. ,-~ significan t changes in either neu roleptic
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1990): il was not possible 10 conduct neuro­
psychological assessment on the remaining 27
pa tien ts : 22 were mute and 5 declined to co­
opera te in such assessmen t.

Pat ient records were subseq uently reviewed to
determine i ll /a alia the following demographic
variables : age : duration of illness. defined from
firs t presenta tion to a psychiatr ic service: dura ­
tio n of treatment with neuro leptics : mean daily
dose of neu roleptics ove r that d uration, expres­
sed as mg of chlorpromazine equivalents
(Da vis, 1976) : current do se of neurolept icrs) on
the day of these initial assessme nts. expressed
similarly: dura tion of trea tment with a nt i­
cholineraics : oresence or abse nce of a nti ­
cholinergic treatment on the day of these initia l
assessments.

Table I. Chaructcristics of schiz ophrenic
patients (2: " :t'l1 and 19 lrmlll',',1 Oil entry 10 the
study in I Q ~ :

Auc 1 \1.:,lf~ 1

D~r;, iion of lib:'" 1~ l.'.Jr ~1
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Follow-up assessments

In 1988 and again in 1993 the same investiga tors
sought, without reference to their previo us
findings and in the ab sence of inform at ion on
c1inic,;j and .re.nrnent historie s over the inter­
vening perioc -. to re-assess each pati en t in an
identica l manner: AIMS ratings a nd neuro­
psychologies . assessment were repeated. and
thereafter au: cha nges in neu role ptic a nd/or
an ticholinergic medicat ion over each quinq uen­
nium were recorded.

Dat a analysis

Complete cC:J on the ab ove vari ables were
availa ble a t e.ich evaluati on for a to tal of 41
pat ient s. sut-ec t to one woman admit ted in 1970
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FIG.~. Mean cognitive function scores at initial (19'!: :t. 5-year
(1988) and IO-~ ea r (I9QJ) fe llow-up assessments for sd::zcp hrenic
pa tients subdrvided by tardive oro facialdysl.: inesia status: 16 patients
without orofacia l dyskinesia a t each occasion <e l: 5e'C! patients
wnh orofacial dyskinesia at each occasion t . l : six pauenu wnheut
orofacial dyskinesia at initial assessment but showing em:rgence of
orofucial J~ sklnes ia at 5-) ear and lu-yeor follow-up assessments
IC I. • Significant difference between initial and S-year r": ..:o ,,,, -up for
puuem s shc wmg the emergence of orofucial dyskinesia. P = 0-04 :
.. sigmf icam difference at 5-)ca r follow-up assessmec: between
patients showing the emergence of c rofacial dyskinesia ...:.J patients
without orofuci..1dyskinesia at each occasion. P - 0·01.
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1983

women ; mean age 54·8 ± 15·1 years1 who
manifested o rofacial dyskinesia only at any one
of the three assessments. o r at initia l a nd la-yea r
assessments bu t not a t the 5-year assessment:
these were co nsidered to be instances of transient
dyskinesia and . in view of their uncertain status
and sma ll group sizes. they were not analysed in
de ta il. No pa tient ma nifested orofacial
dyskinesia ut initia l and 5-vea r as sessments but
no t at the lO-yea r a ssessm~n t.

Patient s consisten tly without crofacial
dy sk inesia fai led to show deterio rat ion in their
cognitive function over the IO-yea r period: those
who manifes ted o rofacial dysk inesia ccntinu­
ou sly were significa n tly o lder (1 = 3,77. df = 21.
P < 0·001) a nd evid enc ed significantly poorer
cognitive function (at ini tial assessment :
1=2·63. df = 21. P = 0·01; at IO-year assess­
ment : 1=2,37. df = 21. P = 0·0 1) than their
co unterpa rts wit hout such mo vement cisorder,
bu t al so failed to sho w anv deterioratic :: in their
cognitive fun ction ove r the lO-year pen cd (Fig.
21. Similarly. patients manifest ing transien t
dysk inesia did not show a ny cha nce in ":\.12nitive
function oyer the decade (m; a n ":0gnitive
fun ction sco res; ini tia l assessment 1:'··3± 2·3 ;
5-yea r assessment 6·1 ±2'2; IO-year assessment

J. L. Wadding::n and H. A. Youssef6!-1

or anticholinergic medicati on over this same
period (Table I). As this patient population
encompassed simila r numbers of men anJ
wome n having a mean age in the mid-fift ies but
ran ging in age from 25 to 78 years a t study
entry, such an alyses were performed separa tely
for men an d women, each dichotomized into
those age < 55 yea rs an d ;;. 55 yea rs at initial
assessment. Men age < 55 years (N = 10, mean
age 44'6± 7·7 yea rs) showed sligh t deterio ra tion.
while men age ;;' 55 years (N = 12, mean age
65·7 ± 5·2 years) showed sign ifica nt de terioration
in cognitive fun ction over the Ifl-year period
(/ = 2'04, df = II , P = 0·03) in the ab senc e oi
an y significant ch anges in neuroleptic or anti­
cholinergic medicat ion; lit tle cha nge in cognitive
function was eviden t over the lOvyear period
among either women age < 55 years (N = 1:.
mean age 44'3±7'3 years) or women age ;a: 55
years (N = 7. mean age 65·0 ± 6·2 years) (Fig. I •.
Wh en compared between gro ups, cognit ive
func tion tended to be generall y more impaired
in patients age ~ 55 years at study entry relative
10 thei r counterparts ag e < 55 yea rs. am ong
Nth men and women. but onlv urearer coani tive
dvsfunction in older relative io"'vounger men at
1O-year follow-up a ttained stutisiic al significa nce
l! = 2·12. df = 20, P = 0·02).

Cognitive function in relario n to tardive
dyskinesia

Among the 41 patients followed prospective.y
ever 10 yea rs. outcomes were as follow s : ;6
patients (.39 o,~: 10 mean. six women; mean :.! !~

~5 ' 8 + 6·6 years ) were consistentlv with out
I."' ro f~ia l d~skinesia a t eac h o f in itia l.

P5

-vea r and
lO-yea r asse ssments : seven patients (17010 ; three
men. four women : mean age 63·0 + 11·5 vearn
ma nifested o rofacial dvskin~sia co mi nuoush· 1t
eac h of these assessments (total o rof;,,;al
_>. I ~I S sco res: in itial assessment 5·1 ± 1·5 ; 5­
year as sessment 7·0± 1·4. / = 7·12. df ="
P < 0·001 I ' . initia l a ssessment: 10-vear assess­
ment 7·7 ± 1·7. NS I ' . 5-year a ssessment); for s.x
pa tients (15 %; 3 men. 3 women: mean a ze
: 6·3+ 15·5 vears ) orofacial dvskinesia was :-.~, t
e'· id~ t at i~ i t i al assessment but had emerged :-\'
:J.e 5-year assessment and persisted a t 10- yeo::. :·s
. :v ta l o rofacial AlivlS sco res: ini t ial assessment
(,.S± O·S; 5-yea r assessment 6'3 ± 1·9: I O·~ e..lr

assessment 6·8 ± ~ ·O . NS r. 5-year assessmer;» .
There were 12 patients (29 0,.'0: six men . 5;X
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5,2 ± 2·3. NS r. initial assessment ). While
patients witho ut orofac ia l dvskinesia at initial
~ssessment but in whom su~h movement dis­
order had emerged by the 5-yea r assessment did
not differ in age fro m any o f the above groups.
their cognit ive functi on at ini tial assessment was
indistinguisha ble from th at of those consistently
witho ut such movement disorder and was greater
than that of those who co ntinuo usly mani fested
such movement disord er (I = 1·72. df= I I.
P = 0·06): however. among these pat ients, in
whom orofacial dys kinesia had emerged between
initial and 5-yearassessments, cognitive function
showed significa nt deterioration over this same
!nterval !f-= 2·10. df = 5. P = 0'04) such tha t. Jt
the 5-year assessment, their cognitive function
was now significa ntly poorer than tha t of
pat ients consistently without orofacial dyskine­
sia It = 2-4I. df = 20. P = 0·0 I ) and indis­
unguishable fro m that o f pa tients who con­
tinuo usly manife sted orofacia l dyskine sia. In
.aese newcases of orofacial dyskinesia. det er.c­
ration in cognitive function between the iniual
and 5-year assessments over which such move­
r.em disorder eme rged did no t increase furthe r
between the 5- and lO-yea r assessments over
\\ nich such movement disorder persisted.
Rather . at the 10-yea r assessment their cogn itiv e
Junction sco res (5'5 ± 1,2) evidenced the least
\ -,riability between individuals that we eo­
countered. were indisting uishable fro m that 11

t::~ 5-year assessment and remained less thaa
t::" t a t their init ial assessment (t = 1·73. df=; .
P = 0'07): however. the ir cognitive function 1:
t:'= IO-year assessment \\'3S intermediate Q.= ­
'" een, and did no t differ fro m patient s either
\\ ::hout orofacial dyskinesia at any assessment
or continually manifesting such movement dis­
order (Fig. ~ ). There were no significant gender
d:::erences in the above pa ttern of cogni tive
change: neither were there any significant
changes amongsubgroups in neurolepticor anti­
cholinergic medication between the assessments
0\ er which these changes in cognitive function
were recorded .

DISC USSION

At initial assessmen t. patients already sho wed
rna- ked cog nitive debility tha t appeared gen­
er" ::, sta tic a t 5-yea r follow -up (Wadd ington e:
al. i 990) but which had dec lined over the decade.
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Losses in such fundamenta l cognitive domains
are extremely rare among per sons traversing the
decad e betw een their mid -50s to mirl-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 simila r Mini-Mental
State Exami nation. such basic cognitive
functions have been reported not to differ
between ma les and females among the normal
elderly. even in their eighth decade. and to be
more impa ired in women than in men among
person s with Al zhe imer' s disease (Buckwalter et
al. 1993).

Whe ther cognitive function in schizophrenia
dete rio ra tes fur the r in the long-term. subsequent
to those defici ts a lready pre sent at the first
psychotic episode or emergi ng ove r the first few
years immedia tely thereafter. co ntinues to be
debated widely (Heaton & Drexler. 1 9 8 ~ : Bilder
et al. 1992 : G oldberg et al. (993). In particul ar.
two recent cross-sectional studies comparing
gro ups of . purifi ed ' pa tients over a wi de age
ran ge have sugges ted that no such between­
subjec t differe nces in cognitive functio n are
apparent and th at schizophrenia therefore
demonstrat es the cha racteris tics of a non­
progressive encepha lo pa thy (Heaton et 01. 1994 :
Hyde et al. 1994). However, the present study
takes advantage of the considerably greater
sta tistical power o f a within-subjec t. prospective
design using the same team of investigators who
were able to proceed in an identical mannerover
a particula rly long peri od . and finds some
evidence for a progressive process. It must be
emphasized tha t our subjects were very severely
ill in-pa tient s with multiple pre-existing defici ts
that rendered them ina ccess ible to more detailed
neu rop sychological examination. an d this limits
the extent to which these findings can be
generalized to o ther pa tien t po pulations and
cognitive domains. However. they co nsunne a
perhaps mo re ' natura listic ' population : indeed.
tha t the cognitive decline enco untered was
particularly a phenomenon of older male
patients would be consisten t with the classical
and still enduring ( Krae pelin. 1919 : Goldstein.
1988: Shtasel et al. 1992) no tion in schizophrenia
of genera lly poorer o utcome amo ng males.

While a static encepha lopathy is readily



J. L. Waddington ami H. A.. Youssef686

compatible with contemporary perspec tives or
schizophre nia as a neu rodevelopmenta l disorder
(Wad dington. 1993a l. it must be emphasized
th at a progressive element to schizophrenia
wo uld not in itself contradict such a perspecti ve :
neu rodevelop rnent al origint s) and ad ult disease
progression are not mutually exclusive, an d may
be seq uen tial phases or one longitud inal process
or separa te dimension s or the same pat hol ogy
(Waddington , 199 3h ; Waddington et al. 1995 a ).
T he ove rall rate or decline in cogni tive function
encountered in the presen t pauent population.
while bo th greater and mo re funda mental than
would be otherw ise expected. is considerably
less than is roun d fo r major neurodegenera tive
processes such as Alzheimer' s disease (Ste rn et
al. 1994) ; this would complement neuro­
pa thological and post mortem neurochemical
evide nce that the marked cognitive deficits round
in ma ny older patient s with schizophrenia do
not occu r in assoc iation with degenerative
cha nges such as those round in dementia or
Alzheime r or ot he r type (Casanova <'I al. 1992 ;
Purohit et al . 1993 ; Ha rout unian el al, 199-1) .
T he variability in this effect appeared to derive
fro m deteriora tio n in older male patien ts and.
particularl y. in those pa tien ts demo nst rating the
eme rgence or tardive dy skinesia: thus. an
alterna tive perspective may throw light on the
processtes) potentially involved.

We round that. on a longitudinal basis.
schizo phrenic pa tie nts with persistent tardive
(orofacial) dvskinesia were more cosnitivelv
impaired than those consisternlv with ou t SUcil

mo vement diso rde r. in elaboration of the ma­
jority of cross-sectio nal studies I Waddington et
al. 1993: Waddingt on . 1995). While pat ients
with or ofacial dyskinesia were older than those
without. as expected (Waddington. 1989 ;
Ba rne s, 1990). thei r greater cog nitive deficit s d id
not a ppea r to reflect simply their greater age :
neither those persiste ntly with. nor those con­
sistently with ou t. orofacial dyskmesia showed
any change in cognitive function (.\ er the deca de.
M ore imp ortant ly. we round also that patients
demonst rating de 110 1'0 orofacial dyski nesia
evidenced a marked deteriora tion in their cog ­
niti ve function over the same time-frame dur ing
which their movement disorder emerged: this
de te rio ra tio n was from a level simila r to tha t of
pa tients con sistently without orofacia l
dyskinesia to a leve l even lower than tha t or

those with persistent movement disorder. How­
ever, this cognitive deterio rati on did not appea r
to be the beginning of a progressive process;
once de 110\'0 oro facial dyski nesia had become
established , its persistence was not associa ted
with further cognitive decline but, rather, with
a n arrest in that decline.

It seems that cognitive co rrelates of orofacial
dyskin esia in schizophrenia may not simply
pre cede the emergence of thismo vement disorder
in the manner of a pre-existing organic vul­
nerability factor. Rather. the se cognitive
co rrelates appear to be in some part intrinsic to
(or epiphenomena oft wha tever patho­
ph ysiological process might underl y the emerg­
ence of such dyskinesia. and two alternative
schemes suggest themselves (Wadding to n et al.
1993 ; Waddington, 19951. Long-term treatment
with neu roleptic drugs could exert subtle cumu­
lative effects tha t result in two independent but
perhaps tempora lly congrue nt sequelae: a
further deterioration in cognitive fun ct ion to an
extent belo w tha t already associated with the
illness itse lf, and the emergence or orofacial
dyskinesia: vulnerability to orofacial dyskinesia
would then invo lve individ ual cellular sens itivity
to such d rug effects. Alternatively. long-term
trea tment could distu rb a unitary cerebral system
that is alrea dy dysfunctional as a n integral part
o r the pathophysiology 01 [he illness itself: the
resul t could also be the emergence or greater
cognitive dysfunction md or orofacial
dy ski nesia. but wit h primacy a ttached to a n
interact ion be tween neuro.eptics and a specific
substra te of the illness : vulnerability to orofacial
dyskinesia wo uld then depend more upo n
individual illness-related facto rs (see also Owens
(' I at. 1982: Rogers. 1985: Waddi ngton, 1989 ;
Fent on et al. 199-1 ; Waddington et al. 1995 h) .
Multiple lines or evidence point to dy sfunction
in coruco- striato-pallido-rhalarnic systems in
schizophrenia (Waddin gton. 1993h). and such a
network would be a possible candidate for a
substra te to the alte rnativ e schema co nside red
above : lon g- term treatment with neuroleptic
d ruas miz ht slowlv ind uce furt her dvsfunction
in this a nd possibly related systems. the various
stria to-pa llidal com ponents or which might
subserve diffe rentia lly the emergence or invol­
unt ary orofacial 1'. limb-trcnkal moveme nt s.

Irrespective or these con sidera tio ns, one par­
simonious interpretation of .he present findings

would be
modest. p
function e
schizophre
appea ring
the emerge
in the abs
movement
of such vi;

movement
appears .I l

progressio:
remains 10

These stud»
Board .

REFERE:'-

Barnes. T . R ::
psychotic J : _
Psvchiatrv ~

Blld~r. R. '1 .
'1:I ~· e rho lr. :
fi rs l -epi soJ~ .
S,·hi=0l'lJr. ·;.•

Blancha rd. J
srenaturc c:
A;lIt'ri r lltl j

Buckwalter. J .
V. W, t I ~:

funcuo ning
7; 7_ 7{.fJ.

Buhrich. S . C­
.-\ !;.... d isc nc -.
prcmorbrd .:
Brlt/ ,iI Jour

Casanova. " ~
Weinbe rg....l :

of -cmlc r!.­
pauems wnr
with -.chi:.' : '

Da\ i ~ . J . " ', ­
medicauo n

Edwards. H ,
o ral dv vkine­

FClghne;. J, r
G. &. 'Iun. :
research A ­

Fenton. w. S . ..
for spoma n.
Psvchiatr , :: 1

Go ldber g. T t
(] (N 3 ) C,' :..: '
.J srauc en~ ~ ­

G old stein, J -.
schizophrct. ,

Ha rou tu m.m ',
P.. l" ",' Jj ~ :

Da\ I... K ,
Sclii; ,'/," ' "

Hea ton . R . j,

iinJIO~.) In "

red S· E. V
S e\\ Y,lrl



Cognitive dysfunction in schizophrenia 687

Heat on . R.. Paulsen . J . S.• McAd..!:ns. LA.. Kuck. J .• Zisook, S.•
BT:1ff. D .• H arri s. M . J. & Jesre,0 V.II994). Neuropsychologica l
deficits in sch izoph renics : relaccnship to age. chronicity and
dement ia. Ar chives uj General P.....-.·h,a fry 51• .&6f)...4 7b.

Hoff. A. L , Rio rda n. H .. O ·D on::cl. O. W., Morris . L. & Delisi ,
L. E. (t 9Qll . Neur cpsycholcgtcal funcuo ningi n first epi sode schizo­
ph rcniform patien ts. American JoJUnIal ofPJy rlu"alry 1.&9. 89S--903.

Hyde . T. M .• Nawroz, S.• Go ldbc::r!- T. E., Bigelow, L B.• Strong .
D.• O str em. J. L. Weinberger. D. R. &: Kleinman, J. E. (1994). Is
th ere cognitive decline in scb.izn¢mlla? A cross-sectional study.
British Journal of PSJ'chia fr)' 1'-4.. -494- 500.

Kreepelin, E. (1919). Dementia Prrrrru and Paraphrenia (tra nslated
by R. M. Barcl ay). Robert E. Krri ger : New York. (l971).

Nati on al In stitute or Menta l Hc::l1th tI976). Abnormal involuntary
mov ement scale . In £CD£U . -I~nl.\{anua/ ( ed . W. Guy). pp.
534-537. US De pa rtmen t of Health, Education an d welfare :
Rockville.

Owens. D . G . C.. Johnstone. E.C. &. Frith, C. D. (1982). Spon­
tan eo us involuntary di sorders ~f movement : their preva lence.
severity. a nd distribution in chronic schizophrenics with an d
whhc ut treatmen t with ne urolepnc,. .-Irchires ofG~'nl'ral Psychial ry
39, ~5l-46 1 .

Purohit, D. P.• Davidson. M.• Pal O. P.. Po....'thik , P.• Har ou tu nian .
v . H.• Bierer, L. M.. McCrystalL Loscn czy, M. & Davi s, K . L.
l IQ9J ). Severe cognitive impairm ent in elde rly sch izophren ic
pati en ts : a clinicop atho logical study. Biological Psyc hiatry JJ,
l 55-260.

Rogers. D . ( IQ85). The motor diSQI"ii::-n of severe psychiatric illness :
rhe conffict o f paradigms. Bmu/: J::.m al'J( PJ.l'chialry ~7. l 21-1J ::! .

Saykm. A. J.• Sh rascl. D . L.. Gil: ~ E.. Kester, D . B.• M ozley.
L H.. Statinak . P. & Gur. R . c., j ..-..: •• Neuro psycholo gica l dc ficns
in neu roleptic naive patients wuh firs t-episode schizophrenia .
.-Ir chn'es 1!1 GeneralPsyclr iarr,\ ~ I . 1: 4--131.

Sh tasel. D . L . G ur. R. E.. Gallacher . F.. Heimbcrg, C & Gur. R. C.
I IQQ21. Gender differences in ::..: clinical expression of schizo­
phrenia. Sch izophrenia Re1l"If,·>: - . 225- : 31.

Stern. R. G .• M oh s. R. C . Dnid!ot:':l..\1.. Schmedler. J.• Silverm an.
1.. Kramer-Ginsber g, E.. Sea rce-. T . Bierer. L & Davis. K L.
( 19l}4l . A longitudina l study of -\ :'::'(Imcr'~ disease : measurement.
rare and predictor s of cog muve . e-eno rauon .-I"'''''C01lJournal ,!I
Pu 'd /w lr.r 1 ~1. J·.lI I--JQtJ.

Waddingt on. J . L 119XIl!. Scfur c- c-ema. affective psychoses and
tl ther d Isor ders trea ted ....; th n::.:,' lcpllc dru gs: the enigma of
lardive d~ !oI.: IO t.'Sia. lI s ncurobloll,~..~J I dctenm nants and the co nl1ie t
or pJrJdigms. Inrl'rlll1 twlI ,,1 Rl'I U-~ , I( .....t'urohiohlgy 31, :291-)53.

Waddingto n. J . L. I I'NJ <l). S-.:hu '-'FnreOla : de\dop mcnt al neu m·
'i...ience and path obi'1Io gy. c...",a : .:41. 531-5 J6.

W.lddingto n. 1. L l IlNJ/!). :"eur.'tl~namiC\ or .lbno rma lities m
.::crcb f31metabolism and Slru ctll:'::-..:l 'ioCluzo phrcnla. SChl: ll l'hn ·tllfJ
B" Il .'flll 19. 55-69 .

WJd dinglon. J. L. Il'N 5l. P" ~ .::"rathol(Jg i ca l J nd ";(J gn ll i~'c

.::orrclate !> of tar di\ t: dyskineS"o-' :n schizophrenia an d o the r
Jisl\rder~ tre.l ,,:d .....ilh neuro lepu,; ':ru gs. In Bdld liorol S .·"rllh•.-:.r
,,/ .U tIIWU.'1II Dtl<J rJ.·n l ed . W .' Wetn.:r Jnd A . E. Lan g). pp .
::11- 229. Ra\'~n Prcs ~ : :--.sew YN-t

Waddington. J. L & Yous!oef. H , " . 1""61. .-\n unusual clus ter or
t.lrd t...e d :-- skine slil in SCh IZOphr~J : J,'i!>(lC1JtllJn WIth co gmtl\C
d ysfunction and no:gat iw s ~ m r : : :::J.. · Amt'flnlll J",mwl [If PS.l"·
d ,ilJlfy 1.&3. 1162- 1105.

Waddln glOn. J L Youssef. H, " . D.,l phin. C .& Kmsella. A.
l 1Q871. C\lg.nitl\ c dysfunction. ~~u\ e s~m ptom!o an d ta rd ive
dy'il.:inesla in schizophrema .. ::.:. ~ J ... oci.ltio n in rdal ion to
topography (If 1O \'olu n ta r~ m.~ · ::r:ent 'i and cnI .:n on o r th.:tr
.Ihnormll hty. A rchil,,'r of G.'II"''; .::.:, hlllTr\' ll(17- QI~ .

W;Jddin gton . J . L.. Yo u~sef. H. A .i KlO'>Cl lJ \ , I l ljlJOj. Cogmllw
J~ srunc ( ion in ~chlZ(lph rema r.:,: : -.. c.j up tn er 5 ~ea ts. and ih
10 nlrilUdmai rclati on'ihip to th e :=ergcnce of tardl \e dy..klr>CSta .
PHd"" ".'!/,·,)1 .U..J;"/II'· :!O. 10 5-- ...::

W:ldd lOf!ton . J . L. O"CaIJaf!h.ln. E. l ark in. C & Kin!>clla . A.
I llj~J I. Cognitive dysrunc:tion 11: ,.;hllophrenia ; orgaOlc vulner -

REFERE" CES

would be tha t there exis ts prospectively some
modest. progressive deterioration in cognitive
funct ion even lat e in the ch ronic phase of severe
schizo phrenic illne ss. with trus further decli ne
appearing to derive primarily in associ a tion with
the emergence of orofacial dyskinesia : however,
in the absence of vul nera bility to involuntary
movement disorder o r following the expression
of such vulnerability in the form of persisten t
movement d isorder. cognitive dysfunct ion
appears to be a ph enomenon tha t shows litt le
pro gressio n. T he neu ron al bas is to these findings
remains to be det ermined .
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