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I  t t l l t l i u  l i l c l i t ' t l (  t t l '  7  + . c h n r t l r t g t ' ,  I ) u h l i n ,  I r e l t t n d

l ' h e  l i l e r u t r r r r ' , , n  t h c  [ ) u t a l i v e  a s s o c i a l i o n  h e t w , e e n  s o g n i l i v e  t l l s f u r r c l i o n  r n

s r ' h i r o p h r e r r i i r  l r r r l  t h e  n r e \ e n c e  o f  t a r t l i v e  d y s k i n e s i a  i s  c r i t i c a l l v  r e v i e r v e d .  f o c u s -

i n q  r ' r n  n o l e n t l l ; l  l l t i f ; ; 1 ' t s  a n d  s p e c i l i c  r e l a t i o n s h i p s  t o  a  p a r l i c r r l i r r  t o p r r g r a p h v  o f

i n '  o l r r 6 t 2 ; 1 '  r r ) ( ) \  t ' n \ r '  n t \  I  h e s e  i s s r r e s  a r e  e x e m p l i f i e t l  v i a  a  s t u c l y , .  o f  c o g n i t i v e

l l r r r r . ' t i n n  i r r  6 d  r t  l r r r l ' p h r g n i c  p a l i e n t s .  i n  r v h i c h  r n r p a i r e d  c o g n i l i v e  f l e x i b i l i t y  w a s

r t l e n t r f i e t l  i r r  l h c  1 . r  i r r r ; r r  v  r n e a s r r r e  r l i s l i n g r r i s h i n g  l h ( r \ e  u . i t h  l a l d i v e  o r o f a c i a l  d v s -

k i r r e c r i i  I  h c  . i ! r r i l i r ' a n c e  r r f  s t t c h  a n  a s s o c i a l i o n  w  i l h  c o g n i t i v e  d v s l i r n c t i o n  i s

c , r n s i r J e r e t l  r n  r ( ' l ; ! t i ( r n  ! o  t ' o 6 n " 1 1 t t *  h l ' p o t h e s e s  o [  o ; g 1 n i g  v r r l n e r a h i l i l y  t o  v s .

\ t i t t e  l r a t \ e t  f 1 r 1  r [ r 1 5  q l o \ r e 1 1 ] e n l  d i " 6 f c l e f .  . e  l q l l  A r a d e f l l c  [ r r r s q .  I n c

INTFODUCTION

l ' he  en re r "gen( ' c  ! ) f  ah r ro rqa l  "  i nvo lun ta ry  movemen ls  l a te  i n  the  course
o f  l ong  le rn r  t l e i r l rn t :n1  u ' i t h  an t ipsycho t i c  r l rugs  ra i ses  a  number  o f  c l i n i -

c i r l  a n ( l e t h i c a l  i s s r r * s  t h i r t  c o n t i n u e  t o  a l l r a c t  c o n s i d e r a b l e  a t t e n t i o n .  C r i t i -

I  h i \  s t u ( l r '  \ { , 1 t \  \ u l r t , ( , t  ( c < l  t r y  f  f u 3  S t .  . f o h n  o l ' ( i o t l  ( ) r t l e r  a n d  t h e  l l e a l t h  R e s e a r c h  B o a r d

o f ' I r e l a n t l  R e p r i n t  r c ( t u c s t \  s h o r r l d  h e  a t l d r e s s e d  t < r  P r t t f e s s o r  . f  o h n  l .  W a d d i n g t r r n .  l ) e p a r l -

r r r e n t  o l  ( - l i r r i c l r l  [ ' h r r r r r r r t ' o l o F v .  R o v a l  ( ' t r l l e g e  o f  S r r r g e o n s  i n  l r e l i r n d .  S t .  S t e p h e n ' s  ( i r e e n ,

l ) r r h l i n  2 .  l r e l a n r l
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ca l l v .  ove r  J ( )  yea rs  o f  rese i r t c l t  has  fa i l ed  to  es tah l i s l r  r vhy  \ ( )n lL .  na t ien ts .
hu l  no t  t r t he t ' s ,  g ( )  ( )n  to  devc lop  la r t l i ve  r l vsk ines i r r  w ,hen  p rcsc r ihe t l  neu -
ro lep t i cs  ( )n  a  l ong - le rm has is .  

' f " l - r c re  
i s  no  cons is te r r l  hody  o f ' ev i t l cnce

(ha t  pa l i en ts  w i th  ta rd i ve  t l vsk ines i ; r  have  recc i ' u ' c r l  rn r r re  p l ' o longcd  o r
m( ) re  v ig ( ) r ( )uq  t rea t rnen t  \ \ ' i ( h  s r r c l r  d rugs  (han  h i r vc  th r rse ' " r ,ho  rcn ra i l r
u n a f f c ( ' ( c ( 1 ,  a n d  m u ( : h  c r t r r ( ' n l  i r r l c r c s t  c e n l e r s  t h c l c l i r r e  o n  v u l r r c r i r l t i l i t v
f a c l o r s  \ r ' i t h i n  p a l i e n t s  ( ) n  a r )  i n t l i i , i r l r r a l  b a s i s  ( K a n c  &  S m i t h .  l q H 2 :  W a d -
d i n g t o n .  l 9 t t 9 ) ,

Perhaps  the  mos l  cons is l cn l  f i n r l i ng  f ro rn  r csc :u ' ch  ( )n  ta r t l i vc  { vsk inc -
s i a  i s  a  g e n c r a l  : r s s ( ) c i a l i o n  u ' i l h  i n c r e a s i n g  a g c  ( S n t i t h  &  l l i r l d c s s r r r i n i .
l 9 l i 0 t  W i r t l t l i ng (on .  l 9 l ' t 7 t .  i t n t l  l hc  n l ( ) s t  w ide lV  cons ide l ' ed  (hu t  u r . r con -
f i rn rec f  t  spec i f i c  l ' u lne rah i l i t \ '  f } c lo r  t l i a t  o f  p reex is t i ng  o rgan ic  b ra in  dys -
[116g l ion .  In  one  ( ) f  t he  f i r s l  svs le rna l i c  s l t rd i r - s  on  lh i s  i ss r rc .  F . t l r va rds
(  1 9 7 ( . | )  r c p t t r t e d  t h a t  s i g n s  o l ' r r r g i r n i c i l y .  d e f i n c t l  i n  t e r . r n s  o f  n e  r r r o p s v c h o -
I r rg i ca l  t t - s l  ped i r rn r : tnce .  ( ) ccune( l  t no re  f i ' equen t l v  i n  a  g ro r rp  o f  e ldc r l y
ch ron ica l l v  i l l  and  neuro lep t i , - . -exposed  fe rna lc  i npa t ien ts  r v i t h  pe rs i s ten t
o r a l  t l t ' s k i n e s i a  t h i u l  i n  a  g r o u p  ( ) l  o l l r c r u ' i s e  s i r n i l i r r  p a t i e n t s  w i t h o r r t  s u c h
In ( )ven len l  t l i so rde r .  [ { t - r ' u ' c r  c t  .  ( r rg :u l i c i tV  i s  a  hc {c rogcneou \  no ( ion  th : r (
can  he  i l r f ' e r red  ( )n  a  nun the r  o l -  r l i l l c r i r rg  h : r ses .  i r r c lud ing  r r r r t  on l v  c r rg -
n i t i ve  i rnp : r i rmen l  t ru t  i t l so  ne - t t r r l l t r g i ca l  s igns .  c l r : c l roenc t -ph i r l og raph ic
( t l t ' . ( i l  c l t i r n g e s  ( ) r  n e u r ( ) r a r l i o l t ' g i c a l  a h n o r n r : r l i t i c s :  t h r r s .  q  h i l e  t h e  c l t r s s i -
c a l  l i { e r l r t t n ' e  ( ) n  o r g a n i c i t f  i r r  p l t i c r r t s  w i t l r  v s .  r v i t h o u t  t a r r l i v c  d y s k i n e s i a
i s  i n c o n c l u s i v e .  i t  i n v o l v e s  r n u l t i l i r r i o r r s  i n d i c e s  o l - o r s : r n i c i t v  i n  o f t c n  c l i a g -
n r r s l i u r l l y  h e t e r o g e n e o t r s  p t r p r r l u l i o r r s  ( K a n e  &  S l n i t h .  l g t l 2 ) .  T h e  p r r r -

n r r s e s  t r l ' l h e  p r e s e n t  a r t i c l c  a r e  ( i )  ( o  r e v i e w ,  r e c e n l  s l r r d i e s  o n  c o g n i t i v c
r . l vs [ t t nc t i o t t  i n  ta rd i ve  dysk ines ia .  f  ocus ing  on  lhe  t l i so rc l c r  t i r r  wh ich
neur ( ) l r l n l i cs  a re  mt rs t  c :o t t t n to r r l v '  p re  sc r ihed .  ( i i )  t o  exc -mp l i f y  an  assoc ia -
l i t r n  b c l \ \ ' e e n  c ( ) g n i t i v e  t l v s l i r n c l i o n  a n d  l a r c l i v e  r l v s k i n e s i a .  a n d  t i i i )  t t r
r c ' ev i r l u l t l r . -  t he  s ign i f i cane  c  ( t [  such  assoc ia t i ons  l i r r  t he  pa lhophys io logy
o l '  l h i s  n t ( r veme l l l  d i s t r rdc l ' .

T H E  P U T A T I V E  A S S O C I A T I O N  B E T W E E N  C O G N I T I V E
D Y S F U N C T I O N  A N D  T A R D I V E  D Y S K I N E S I A

I N  S C H I Z O P H R E N I A

Anrong  pu l ' po r ted  in r l i ces  o f  o rgan ic i l _v " .  t hu l  u ,h i ch  has  hecn  repgr ted
l l l os t  ro t t s i s ten t l i z  to  d i s l i ngu is t r  po ; r t r l a t i t t ns  o f  sch izophren ic  pa t ien ts
w i th  ta r t l i ve  t l ysk ines ia  f ro tn  l h t t se  r v i tho r r t  such  m( )vemgn l  c l i s ( ) r ' r l e r  i s
cogn i t t ve  i t npa i rmc-n t .  l n  

- l ' ah l c  
I  a rc  l i s l ed  r t - cc r r t  sy \ tema( i c  s l r rd i cs  o l '

ne t t ropsycho log ica l  t es t  pe r t i r r - r .nance  in  sch iz -op l r r cn i c  pa t ien ls  w i l h  a l t l
w i thou t  t z r r c l i ve  dysk ines ia :  o [  l he  2 t l  s tu r l i es  i c l cn t i l l e rJ .22  have  reper ted
pa t ien ts  w i th  ta rd i ve  dvsk i l res ia  to  he  morc  impa i red  on  i r t  l eas (  one
cogn i t i ve  n reas r r re .  Th t rugh  the  genera l l y  g rea te r  d i f f i cu l t y  i n  puh l i sh ing
n e g a l i v e  s t t t d i e s  n r i g h t  l e t t t l  l o  h i a s  s u c h  a  m e l a a n a l v s i s  o f  t h e  l i l c r a t u r e .
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p i )pu la l i ons  w i th  a  mean  ag r -  >55  years  ( see  War l t l i ng l ( )n .  l 9 t l 7 .  l 9 t l 9 )
whose  r ' ogn i l i ve  f t t nc t i on  h i r s  t . een  e  va lua led  us ing  t rns ( )ph is t i c r r ted  n r ( ) ce -
du res  i rpp rop r ia le  f i r r  t l r e  genera l l v  severe  le l ' e l  o I  t he i r  deh i l i l i c - s .  

' l ' u ' o

s lud ies  o f  - spec ia l i zed  cogn i l i r , ' e  f r r r r c t i ons  in  sch izophren ic  p i r t i en l s  w , i t h

a n t l  u ' i t h o u t  t a r d i v e  d v s k i n e s i i r  ( ( ' o l l e  r t o n .  I r a i r l r a i r r r .  &  l l r  i l t o n .  l 9 t i 5 :
Mys loho t l skv .  Tomer .  [ Jo l t l en .  Kenrp le r  &  S iga l .  l 9R-5 )  a re  no l  i nc l r r t l ed
i n  I a h l e  I ,  a s  h o l h  L r l i l i z e d  ; t  s c t e e n i n g  p r o c e t l t r r - e  l o  e t c l u r l e  p i r t i e  n t s
rv i th  those  ve ry  fo rms  o f  cogn i t i ve  de f i c i t  t ha t  wc rc  a rsoc ia led  r . r , i t h  s r r ch
m o v e n r e n l  c l i s o r d e r  i n  o t l r c r  r t r r d i e s .

Regar t l i ng  po len t ia l  me t l i ca t i o r r  a t ' t i f ac l s .  l he  e l - {ec ts  r r f  nc r r ro lep l i cs  t rn
c1 )gn i t i " ' e  n r r ) cesses  have  he t - r r  t he  s r th . i ec t  o l - l r v t r  recen t  t ' t "n ' i cu ' s  r . r , l r i ch

conc l t t t l e  tha t  ch r r l n i c  a t l  n t i n i s t ra l i on  o f  s t t ch  c l rugs  r l t l cs  n t l t  h l r vc  i r  rn i r . j t r r ' ,
gener i t l i ze r l  e f fec t  to  impa i r  neuropsychr r log ic : i r l  pe r f i r rn rancc  an t l  t l r a t
h i g h e r  c o g n i t i v e  f u n c : t i o r r  r r r a v  t r e  p a r t i c r r l a r l l ' s p : r r c d  ( K i n g .  1 9 9 0 :  ( ' a s -

s e n s .  I n g l i s ,  A p p e l b a u m .  &  ( i r r t h e i l .  1 9 9 0 ) l  t h e  r e l a t i o n s h i p  h c t w c - c n  c o g -
n i t i v e  r l v s f l t t r t c t i o n  a n d  l a r d i v c  d v s k i n e s i a  r e r n a i n s  r o h r r s t  i n  l h o s c  p t r s i t i v e
s tud ies  l ha t  have  heen  ah le  to  con t ro l  f o r  poss ih le  co r r l i l un t l i ng  i n l l r r cnc r . s
o l ' age .  d tu 'a l i t t n  o l -  i l l ness .  e \ l en l  o l ' pas l  l r r r r l  c r r l r c r r t  expos r r re  l o  t l cu t ' o -
l ep l i cs .  i rnd  p t t ten l i : r l  pe t - { i ' , r  rn iu rcc  de { i c i t s  ass t rc i ; r t r ' r l  w i t l r  d r  r rg i  t l  i scase-
re la ted  n r ( r vemen l  t l i so r t l t ' r ' (  s  |  

' l ' he rc  
i s  c l ca r l l  l hc  p t r ss ih i l i t v  t r l '  a  c ( )n ,

l i r r rn t l i r t g  i r r t l t t cnce  o f  un t i cho l i n r - t ' * r .  n rc t l i ca l i< rn  t t t r  cogn i t r vc  l i t nc l i on .
rvhen  g i vcn  i t \  an  i rd . i t t nc l  t o  t t c - t t r t ' r l cp l i c  l he rap r ' :  l r o , ' l , cve r .  t t r c  r r . - l l r t i r r r r -
r l t i p  h c t r r c c n  c o g n i t i v t  i n t p r r i t n r r : l r l  a n ( l  l i r t d i v c  d r s k i r r e s i i r  r r g ; r i r r  i r p p c : r r s
lo  ren ra i r t  t ' oh t t s t  i n  those  pos i l i ve  s l t t t l i es  tha t  havc  been  ah l r ' t o  1 '11111r ' . , 1
t i l  s t t e h  a  p r r t e n t i a l  c ( ) l l l i . ) u n ( 1 .  l r r  t h c  n e g a ( i r , c  \ t u ( l v  o f  S a n t l ! k  &  K i r v
( 1 9 9 1 )  n a t i e n t s  w i t h  a r t d  w i t h o u l  t a t ' t l i v c  d v s k i n e s i l r  s h o w e d  s i n r i l a r ' l v  p o o r

c o g n i l i r c  l l r r r c l i o n :  h o r v c v c r ' .  l h c  s u h s l a r r t i l r l l l  g r c i r t c r  r r s e  o l ' : r n l i e  h r ' f i n e r -
g i cs  repor (cc l  i n  thc  r r r l r t i l ' sk ine l i c  g , l ' o r . rp  n tay  havc  c t l rnp ro ln i scd  t l r i s

c ( )mp i l f  l s ( )n .
Mos l  l - ro t l v  r cg i r ' ' r t s  a re  l r re \un ie t l  t o  hc  po tc r r l i : r l l r  : r t  r i sk  l i r r  t i r rd i ve

t l v -sk incs ia .  hu t  son re  rvc igh t  r i l '  cv i r l encc  (Wadt l i ng lon .  l 9 l {9 )  n ( )w  sug-
g e  s l s  t h l r l  i n v o l u n t a r y  o r o l i r c i a l  ( i . c . .  [ r r r c c i r l - l i n g r r i r l -  m u s t i r ' r r l o r t  )  n r t r v g -
rnen l \  l r )a ! '  c ( )ns t i l r r l e  i r  " c t ' r ' c - "  sv r rd r r tn re  tha l  i s  pa thophvs i t r l og i ca l l _v

r l i s l i r r c t  l l ' on r  i nvo l l rn ta f ' v  n lovc r l r t - r r l s  i . l  i t l r  o l l r c r ' ,  p r  i n ra r i l r '  l i r r rh / l r r rnk : r l
I opog l  i , nS ;cs .  In  l he  p t ' r - sc r t t  con lc r l .  lw ' t r  s l r rd i cs  (Wi rc l c l i ng lon .  \ ' o t r ssc - l ' .
l ) o l p h i n .  &  K i n s e l l a .  l 9 t i 7 : l ) e W o l l ' c .  R t ' a t r .  &  W o l l ' .  l 9 f ' l f l )  h i n c  i t t r l i c a t e d

the  assoc ia t i on  be l r . r ' ee  n  Ia r r l i ve  t l r  sk incs i : t  an t l  cog r r i l i vc  c l vs { ' unc l i on  in
s e h i z o p h r t - n i a  1 o  b e  m o s l  t - r , i r l e r t l  l i r r .  i l ' n ( ) l  e \ \ ' l u \ i v e  t o .  i r t v o l r r n l a r v
n r o v e r n c n t s  r v i t l t  a n  t t r o l j r c i a l  t ( ) p ( ) g r a p h \ :  l h t t s .  l h c  c o r t s i t l e r a t i o r r  o l ' i t t -
v o l r r n l r r r v  m ( ) v e m e n l s  o l ' o t l t r - r  h o d v  a t ' c - i r s  i n  t h c  t l i : r g t t o s r s  o f  l : r r d i v c '

d v s k i n e s i a  r r r a y  o l ' r s c u r e  a n v  s p e c i l i e  a s s o c i a l i o n  n i t i r  t h o s c  o l ' l h c  o t r r l h -

c ia l  r cg ion . - Ihe re  i s  son te  ev i c lencc  th ; r l  t hc  ass t rc i r r l i on  n r i r \ , ' l ' ' t r  r t t t t t ' c

r o h t r s l  i n  r c l a t i o n  l o  p e r s i s l c r r l  r : r l h c r  l h a r r  l r r  t r i r r r s i t - ' r r l  t l y s k i n t : s i a  ( S l t ' u v c

&  W i l r r c r .  l q S l ) .
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"  f t l e a n  t t g e  *  .  , \  /  |  r t t  I  r r t t g e
o  

R r l a t i o n s h i f r  t r  i l l t  o r o l : r c i : r l  d v s k i n e s l i r  s p e c i f i e d

t he  we igh t  o l '  p t r s i l i ve  t i n t l i ngs  none the less  suggr ' s t s  a  phen( )men( )n  ( r f

c { r rne  con \ i s le t t c r '
As  r r r ' l  a l l  s l t rd i t : s  ha i ' e  i nd i ca (ed  a  pos i l i ve  re la t i onsh ip ,  fac r to rs  wh ich

migh t  i n f l uenc 'e  t  he  re l i ah i l i t v  o f  anv  such  f i nd ing  a re  o f  some cons ic le rab le

i n t t : r e s l .  
' [ - h e : r s * f  

i ' i a l i o t t  h a s  h e e n  r e p o r l e d  l f t i n g  a  v e r ] ' h r o a d  r a n g e  o f

ne r r ropsvcho loe ie  a l  t eq l  p r ( ) ce ( l t t res ,  app l i ed  to  a  w ic le  va r ie l y '  ( ) f  pa l i en t

p ( ' p r r l a l i t rns  i n  l r - r rns  ( ) f ' age  an t l  ch ron ic i t y ,  anc l  no  spec i f i c  o r  l ( ) ca l i z in8 r

s l rgp i l i r ' 9  r l e f i r " i t  l \  i t n f i l t r t t ! :  i n t l eec l ,  t he  assoc r ia t i on  appears  tn ( ) \ l  c ( )ns i s -

t e r r t  i n .  i h r ' ' r r g l ' [ . \ ' n q ,  f n e a n s  r e \ l r i c t e ( !  t o .  o l d e r  c h r o n i c a l l v  i l l  i n p a t i e n l
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I he  { i r l l o rv ing  r l r r r f v  so r rgh t  to  c la r i f y  fu r lhe r  the  na tu re  o f  any  such

ass<rc ia l i on  he lu ' t ' e r r  c ( !gn i t i ve  dys func t ion  and  ta rd i ve  dysk ines ia  i r t

s r . : l r i zophren ia .  an t l  t l l us l ra l .es  some o f  the  a t tendan t  p roh lems  o f  ana lys i s

an t l  i n te rp re ta l i on  i r r  re la t i on  lo  po ten t ia l  con f t runds  d i scussed  above .

, \ t t l t je t  ls  11pql  prr t r , ' r t r r re.r

Seven tv  f r ve  rn rce lec led  ou tpa l i en ts  a l l end ing  the  depo t  neuro lep t i c

r l i r r i c  o f  ( ' l ua in  N{h r r i re  l ; an r i l v  Cen t re .  Co .  D t th l i n ,  were  eva lua ted  us ing

the  A t rno r rn . l l  I n \ : ( , l r rn la l ' t '  Movement  Sca le  tA IMS;  Na t iona l  [ns t i t u te  o f

l \ l c r r l a l  I l ea l th .  l 9 l r ' ) ,  (  ) [  t hese ,  64  l ve re  suhsequen t l y  found  to  sa t i s f y

l )SN, l - l l l  r . ' r i l e r i l  t , \ r r re r iean  I l sych ia t r i c  Assoc ia t i on .  1980)  fo r  sch iz -o -

p l r re r r i a  r rn  l he  [111q1s  o f ' r . ' asen , - r l e  rev iew an t l  .  where  necessary .  c l i n i ca l

i r r l ( r r \ i q ' w  ( O ' (  i r l l r r g h a n .  L a r k i n ,  K i n s e l l a ,  &  W a d c l i n g t o n ,  1 9 ! X ) ) ;  i t  i s  t o

rhese  r .4  n l l i r : n t s  t  l i  r r r r l e  .  27  fema le :  mean  age  37 .7  :  12 .3  [ .S / )1 .  range

l ( )  6 f {  v e a r s l  t h l r !  ; r ! l  l l t r t h e r  d i s c t t s s i o n  r e l a t e s .
(  ase  reco r ( | .  r . t ' t . r :  rev iewer l  l o  ob la in  the  fo l l ow ing  adc l i t i ona l  de tno -

g l l ph i c  an r . l  r : l i r r r c r r l  i n l i r rma l ion :  age  a l  onse t  o f  i l l ness .  i n  l e rms  o f ,  f i r s t

r - ' o l r l i r r : (  r " i t h  a  p r rch i : r t r i c  se rv i ce l  du ra t ion  o f  i l l ness :  t l u ra t i o t t  o f  neuro -

len l i c  t rea tmen t  c r r r ren l  neuro lep t i c  dose  in  ch lo rp romaz ine  (CP l )  equ iv -

a len ts  ( [ )av i s .  197( r t ,  r . l r n i r t i un  o f  an t i ch t r l i ne rg i c  t rea tn ten t ;  p resence  o r

ahsence  o f  c l rn ' cn l  e \ [ )o \ r l re  l o  an t i cho l i ne rg i cs :  numl re r  o f  cou rses  o f

e lec t rpcgnvu ls i l c  l l t e ra ; ' v  ( [ iC ]T ) lp resence  o rahsence  o f  h i s to ry  o f  abuse

r - , {  a l c t rhp l :  edgc3 l i t r r ra l  a t ta inn ren t  ( l  :  f i r s t  l eve l ,  l e t t  scho t l l  be f lo re  o r

; r l  age  12 :2  -  s t : t ' on< l  l eve l .  l e f t  schoo l  he fo re  o r  a t  age  l7 ;  I  :  161 t - r .1

l e v e l .  a t t e n d e r l  I i n i v e ' r s i l ]  o r  ( i o l l e g e ) :  m a r r i e d  o r  s i n g l e  I d i v o r t : e  i s  c o n -
q l i t u l i ona l l ) ,  p ro l r i t r i l ed  i r r  l r e lan r . l l :  p re *ence  ( ) r  absence  o f  a  h i s to ry  o f
ynemp l ( )Vmrn t  f ' o r  ' I  t ' ea r ;  p resence  o r  absence  o f  a  h i s t t l r y  o l ' p remi r r -

l r l d  s igns  (  og ru t i r , , '  t r r r r r : l i on  \4 /As  eva lua ted  as  l t re  l i n rc  i n  sec t tnds  taken

t ( )  comp le ' te ' l ' r a i l  N lak ing ' [ ' es l s  A  an r l  B  I ' n rn r  l he  [ {a l s tea t l -Re i tan  ba l -

l e rv .  tw ( r  v i s r r r l  r r ' ; u rn i r rg .  v i suo ln r r l t l r  c t to rd ina t ion .  and  (  l ' es t  B )  cogn i -

r i ' , ' e  f l cx ih i l i l y  l ask r  q t ' r r s i t i ve  to  generu l  o rg : rn i c  h ra in  t l y ' s f t rnc t i t t n  (Re i -

r a n .  l Q 5 f l l :  r ' n r -  p l r l i c n t  w a s  u n a b l e  t o  c o m p l e l e  t h i s  a s s e s s n t e n t .

t  l n i va r i . . r l e  con r r ra r i sons  { )n  the  ahove  measures  were  e l l ec tec l  r t s ing

S( r r t l en t ' s  /  l r J \ t  o f  l l r e  [ ; i s l re r  exac t  p robab i l i t y  tes t  ( tu 'o - ta i l ed ) .  T -hese
y i l l i n t r l es  ' e ,e re  !h t r r r  e r i r r r r i ned  lo r  l he i r  re la { ionsh ip  t t r  l a rd i ve  dysk ines ia

n )easgres  r r s ing  s t t . ' p rv i se  rnu l t i p le  l og i s t i c  reg ress ion  and  s tepw ise  rnu l t i -

J r l e  l i nea r  reg t ' es r i t l t . t  p r r r ced t t res .

Il e,+ u lt ,t

' f - he re  
u 'e re  1 .1  t ' t ' l he  64  pa t ien ts  Q7 .5q ( )  who  sa t i s f i ed  the  c r i t e r i a  o f

! r . : ho t r l t : r  a r r r , l  K r t t t  (1482)  l o r  l a r t l i ve  t l l ' r k ines ia  when  app l i e t l  so le l y  t t r

l l i e  o r t r f h r - ' i a l  a t e i r .  i  e . .  t r n  t h e  h a s i s  o t ' s c o r e s  o v e r  i l e m s  l - 4  o f  l h e  A I M S .

( ' ( X ; N I l l V t l  l ) \ ' S F l r N (  I l ( ) N  A N I )  l ) Y S K l N t ' . S l A

A s  i n r l i c a l e d  i n  T a b l e  2 .  r r r r i v a r i n l e  c o m p a r i s o n s  i n r l i c a t e d  p a t i e n t s  w i l h

an t l  w i thou t  ta rd i ve  on r fac ia l  t l vsk ines ia  no t  l o  he  t l i s t i ng r r i shed  hy  sex

d is t r i h r r t i r r r r .  c r r r ren l  ne r r r r r l ep l i c  r l r r snge  ( ) r  exn ( )s r l r t - -  t o  an t i c l r r . l i r r c rg i cs .

ahuse  o f  a l coho l ,  educa t i t rna l  l eve l ,  n ra r i t a l  s ta lus ,  unenrp loy rne l r l  h i s -
to ry .  t r r  p remorb id  s igns .  Howcver ,  t hose  w i th  such  dysk ines iu  were

charac te r i zed  by  g rea te r  age ,  age  a l  onse t  o f  i l l ness ,  du ra t ion  r . r f  i l l ness ,

du ra l i on  o f  neuro lep t i c  t rea ln ren l .  r - l u ra l i on  o f  an t i cho l i nc rg i c  l rea t r l r cn t ,

a l rd  n r rn rhe ' r  o f  co t r r ses  o f  t l ( l - l ' ,  and  hy  po ( ) re r  cog l r i t i ve  func t ion  i r t  l c rn rs

o f  each  o [ - I ra i l  Mak ing ' l ' cs t s  ,A  an r l  B .
' l ' hese  

da la  were  en te red  in to  s lepw ise  mu l t i p le  l og i s t i c  reg ress ion  ana l -
ys i s  to  cons t rL rc t  a  h ie ra rchy '  o f  l hose  va r iah les  hav ing  in t l epc r tde l r t  nss r t -

c ia t i ons  w i th  the  b ina rv  rneas l r re  o f  p resence  o r  ahsence  o f ' t a rd i vc  ( ) ro -

fac ia l  r . l ysk ines ia .  f , s  s f i q rn 'p  i n - l ' ah le  3 .  t he  go t . r r l ness -o l - - l l t  o f  t he  f i na l

l l r g i s l i c  reg ress ion  mot l c l  w : rs  s i t l i s fac lo ry ' .  an t l  i l  i nd i ca ted  n t to r  f r c r fo r -
r n a n c e  r r n  T r a i l  M a k i n g ' l ' e s l  [ ]  l o  h e  t h e  p r i m a r v  v a r i a h l e  a s s o c i a l c d
w i th  the  p rescnce  o f  ta rd i vc  o ru l ' i r c ia l  dysk ines ia ;  on lv  du r : r t i o r r  o f  i l l ness

lenc led  to  show any  assoc ia l i on  w i th  the  p resence  o f  such  mor . ' cn ten t

d i so r r l e r  i ndepen t - l en t  o f  i n te rco r re la t i o t t  u ' i t h  the  p r in ra ry  vu r  i : rb l c .
Sever i l v  o f  l a r t l i ve  o ro f t r c ia l  dvsk ines ia  was  de f ined  as  the  to ta l  sco re

sumnred  ove r  the  f i r s t  f ou r  i t en rs  o f  t he  n  lMS.  
' I ' l t ese  

c la ta  were  cn le red

in to  s tepw ise  n ru l t i p le  l i nea r  reg ress ion  ana lvs i s  to  cons t ruc t  a  h ie ra rchy

T  N  B I , F ,  ]
( -haracter is l ics oI  Pat ients r , ' ' i th  ant l  wi thorr l  l 'ar t l ive ( )nr facia l  l )vskinesia

I  a r r l i v e  r l v s k i n c s i a

6 l

V a r i a h l e

N r r m h e r  ( n r a l e  a n d  f e m a l e )

A g e  ( v e a r s )

A g e  a l  r r n s e l  o f  i l l n e s s  (  v e a r s  )

l ) u r a t i o r r  o f  i l l n e s s  ( y e a r s )

l - ) u r a l i o n  o f  n c r - r r o l e p t i c s  ( v e a r q  )

( ' r r r r e n l  n e r r r o l e p l i c  d o s e  ( m g  (  [ ] Z )

[ ) r r r a t i o r r  o f  a n t i c h o l i n e r g i c s  ( 1 e a t s )

( ' r r r r e n {  ; r n l i c h o l i t r e r g i c s

(  qrurses of  F. ( "1 '

A b r r s e  n l  a l c o h o l

F d r r c a l i o n a l  l e v e l  ( s t a g e  a t i a i n e t l  )

M a r r ieq l

l l n e n r p l o v e c l  ' l  - v e a r

P r e n r o r h i d  s i g n s

l - r a i l  M a k i n g  l e s t  A  ( s e c o n ( l s )
' I r a i n  

M a k i n g  
' I ' e s t  

B  { s e c o n t l s )

N() t€ .  [ )a t ; l  a re  means +  . l / )  o r  p rcva le r rces .
*  p  '  . { ) 1 .  S l r r d e n t ' r  t  l e s l i  /  v i r l r r e \  ) - , 6 6 ,  r l l

d l  -  6 l  ( \ e e  l e x t )

A h s e n t

4 0 ( : 5  M .  I s
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g 2  r  5 . 6
6 1  !  4 6
4 R f  +  l l q

4 . 1  *  1 . 9

24 i4\)

0  l t  : t  1 .0
f, i14()

2 . ( |  +  ( ) . 7

t t i  40
2614ll
I  t / 4 0

47 7  +  15  t l
l 0 l . l  + : 1  1 . 7

I t r e s r - n l

l i )  ) ' 1 ( l )

.16 5
1 7 6
I' t  f t
l  l . l
.196
7 . ( I

1 j

l 6

':&..

6 2  e x c r p l  l r a i l  M a k i r r g  
' l ' e s l s  

w h e r e



6 l wADt r tNGl ' ( )N  ET  nL .

' r  A u t . F  1
l l i e r a r c h l  o f  V r r r i : r l r l c s  R e l a t e t l  h v  S t e p w r s e  [ . o g i s l i r - :  R e g r e s s i o n , { n n l l s i s  t o

1 f  1 1  l ' 1 e s 1 1 1 c s  o f  
' l ^ i r r t l i v e  ( ) r o f a c i a l  [ ) v s k i n e s i a

V  n  r i ; r  h l e l{ ,\ r. tl lli.(F-J-r v I p

( - O G N I ' l ' t V F .  l ) Y S I ' t r f . l (  I  l ( ) N  A N I )  I ) \ ' S K I N t T S I A

t h e  g r e a l e r  c ( ) g n i t i v e  i m p i r i r n r e n t  i n  t l y s k i n c l i c  p l r t i e n l s  n r i g h t  i l s c l f  h e
a t l  ep ip t l en ( ) I t1en( ) t l  o f  t h t i r  g rc i t l c r  age  / t l r r r  a t i o r r  r r I  i l l ness .  l l ou ,cvc r  .  o r l
n l r l t i va r  i a te  ana ly i i i \ .  s te  p rv i r r  l r r s i s t  i c  re  g less i ( ) r " l  i d rn t i f i e r l  n (x ) r  c ( )g r . l i -
l i v e  f t t t t c l i o n  a s  l h e  p r i r n a r v  l ' : r c l o r  r l i s l i n g r r i s h i n g  p u t i r . n t s  w i l h  [ l - o n r  t l r t r s c
w i l h o t t l  ! i t r t l i v e  o r o l a c i a l  t l v s k i n e s i r r .  I  h i s  l c l i r t i t i n s h i p  w a s  n t t r s l  e r , i r l e n t
in  (e rms  o f  poor  f ' e r f ( ' t r n lancc  ( ) l l  l r u i l  Mak ing  

' [ ' cs l  
B .  r r yh i ch  rcqp i res

m( ) l ( \ t "ac ts  i t l en t i ca l  l o  l hose  l rece \s i r r v  f i r r  l - e - r t  A  h t r t  p laces  c { ) l t s i r l r t ' ah le
add i t i ona l  demant l  ( )n  c ( )gn i t r vc  f l e r i h i l i t v :  such  r l a ta  a rguc  l i r r  p runacv
o f  cogn i t i ve  ( ) \ ' e r  anv  pe r l i r rmance  t l e f i c i t .  No  o the r  va r i i r t l l cs .  i nc l r rd ing
t h o s e  u ' l t i c h  d i s t i n g u i s h e t l  d , v . ' s k i n e t i c  f r o m  n o n l l l , 5 k j n e t i c  p a t i r n l s  ( ) n  u n i ,
va r ia te  c ( )mpar i son .  were  so  i t l en t i f i ed  as  hav ing : rnv  s ign i f i c i t n t  i n ( l ( . [ ) ( ' n -
( /en l  i r ss r )c ia l i on  w i th  the  p lesence  o f  such  m( )v t :  l ncn l  d i so rde r .  l ' hc  r c l i -
a h l e  i n c r e : r s e  i n  t h e  p r e v a l e n c c  o l ' l a r d i v e  t l v s k i n e s i a  w i t h  o l d e r " a g e i
d t t r i t l i o t t  o l ' i l l ness  rn igh t  r c f l cc t  c t ' r ' t ; r i n  poor l y  dc l i r r c t l  p l r l l c r . r r s  o l  c t . r chn r l
ch { lng r :  .  un t l  t he  p resen t  l ' c - s l l l l \  i nd i c ; r l e  r ' ogn i l i r , , c  i rnp l r i rn rc r )1  l ( )  l r c  the
pr imarv  co r re la (e  ( ) f  such  changes .  I t  cou ld  thc rc fo rc  he  a rg r re t l  t l u t t  i r r -
c r e a s t n g  a g e / d u r a t i o n  o t ' i l l n c r s  m a v  h e  r i n r p l y  o r r e  f h c t o r  m a k i n g  i l  m o r e
l i ke l y  l ha t  the  ce reh ra l  t l ys l i rnc t i on  re f l ec led  in  cogn i l i ve  i n r ; r i r i r rncn l  r . r ' i l l
he  p rese t t t .  Among  suhgr r r r rps  o l ' pa l i en ts  r . l , ho  vuc rc  o f  i n< l i s t i ngu i r l rah le
age .  po ( ) r  cog l r i t i ve  func l i on  o r r  

- l ' r ' i r i l  
l \ l ak ing ' I cs t  l l  u ,as  s t i l l  l i r r rn r l  l o  he

t h e  p t ' i r n a r v  v a r i a h l e  c h a r ' ; r c t r r r i z i r r g  t h e  t l v s k i n c t r c  g r ( ) u p  { O ' ( ' : r l l t g h a n  c t
a l . .  l 9 q ( ! ) . ' l ' h e s e  i s s t t e s  i r r t ' l i r r t r l l t n t e n t i t l  l t r  s r t h s c r . l r r t : n 1  d i s e r r s s i o r r .

N A T U R E  O F  T H E  A S S O C I A T I O N  B E T W E E N  C O G N I T I V E
D Y S F U N C T I O N  A N D  T A R D I V E  D Y S K I N E S I A

( i p n t rr t I i ; u lt i I i I t tt c r, t.r.r /)irr,qrt, r r ' I i t ( i rr t rr lt.s

\ [ ' c re  such  an  assoc i : r l i on  l o  ha ,u ,c  anv  genera l  r t : l evance  to  l ; r l c l i ve
d1 'sk i r res ia .  one  ra 'ou ld  exngc l  t o  t l c tec l  i t  i n  t r t he r  t l i agnos t i c  g r t r r rps  l i r r
wh ich  neur t r l ep t i cs  a re  p resc r i t red  anc l  i n  w ,h i ch  t l r i s  mover r rcn l  r l i s r l rdc r
has  hee t t  r l ocun teu ted .  

' l ' ho r rgh  
l l r e  g rc -n l  n ra jo r i t v  t r l ' s l r r t l i es  h l r ' , , c  i nvo lvec l

p a l i e n t s  r v i t h  s c h i z o p h r e t r i a . s i n r i l ; u ' f l n r l i n g s  h a v e  h e e n  r e p o r l c d  i n  n e L r r o -
I t ' p t i c - ( tea led  pa t ie ' r t t s  w ' i t h  i r l ' f i ' c l i ve  i l l nesses .  p i r r " t i cu la r l l  h ipo l l r r  a f -
fe t ' t i vc  d i so r r l e t  (Wo l f .  Rv : rn  &  l \ 1os111111 .  l 9 t l . 1 :  \ 4 'add ing to r r  &  Yo t rsse f .
l 9 f t l { a :  W a r l d i n g t o n ,  B r t t t t , n .  ( ) ' N c i l l .  M c K c o n .  &  K i n s e l l a .  l 9 l { 9 a :  l { r r n t
f t  $ i l ve rs tone .  l 99 l ;  f o l  cq t r i r , oca l  t l nd ings .  see '  l ) cWo l fe  t - - t  a l  l 9 l { l l ) a r r t l
i t t  u  tn i red  p< . rp t r l a t i on  o l ' seh izonh t ' e t t i c  a t rd  a f ' l bc l i vc  pa t ien ls  r vhc rc  l he -
ass t l c ia t i on  appeared  r rn re la l r t l  ( t r  t l i ugnos is  ( \4 ' ; rde , ' I ay l t r r ' .  Kaspr i s in .
R o s e n t r g t ' g .  &  F i t l u c i a .  l 9 f t 7 t  W a d c .  l . e h r n a n n .  H i r r t .  l . i n d c r r .  N o v n k .  &
l l amer .  l 9 l {9 ) :  s im i la r  { i nd ings  l rave  a l s r . r  l r e r -n  rep t ' r r  t ed  in  t re  t t r -o l c -p l i c -
t r e a t e r - l  p a t i e n t s  w i l h  n r c n l a l  h a n r l i c a p  l ( j r r a l t i e r i .  S c h r o e d c r ' .  l l i c k s .  &

Quade .  l 98 f r l  Yu t t sse f  &  \4 /a t l d ing lon ,  l 9 t i 8 :  bu t  see  R ichar r l son .  i l aug -
l a n t l .  [ ' a s s .  &  ( ' r a i g .  l 9 f { 6 ) .  l l o w e l ' e r .  s v s t e m a ( i c  s t t t d i c : s  i n  s u c h  p o p u l a -
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t r a i l  l l a k i r r c  l e s t  l t  r ) . ; r  , .  l l )  |  0 . - ; J  .  l 0  r  I  l l

[ ] r r r ; r t i r r t r  r r l  i l l p p q q  { }  q l  "  l ( )  I  0 . < ( }  .  l { )  I  1 . 8 6
l l  2 l  .  ( X l l

l  6q  ( l \ s

0 . r l  v  l t t r  l . l R  - . ( x ) - s  ) 1  . T

{ ) 8 5 r l ( ) r  t _ u t  - _ t :  . I

o l  those  va r iah lc r  l r : r r , , i r rg  Indepen( len l  assoc ia t i ons  w i th  th i s  o r t l i na l  mea-

\ ! r r t '  As  shov ' r r  i n  l i r h le  4 .  t he  goodness -o f - f i t  o f  t he  f i na l  l i nea r  reg ress ion

rno r le l  r ' , as  sa t i s [ ' l r c l t r r v .  an t l  i nd i ca ted  po t t r  pe t f< r rmance  ( )n ' l - ra i l  Mak ing

l r : . t r  A  i rn r l  l l  t o  l r t '  i r ssoc ia ted  indeper r t l cn t l - v  w i th  i nc re i t s ing  seve l ' i t y  < l f

l ; i r t l i v ' e  r r r o l u c i : r l  t l v r k i n e s i a :  n o  o t h e r  v a r i a b l e  s h r t w e d  t r n y  i n d e p e n d e n l

i t \ \ ( r c ia l i on  rv i th  t l r e  sc r  c r i t v  o f  s t l ch  m( )ve rnen t  d i so rde r .

/  ) i  t r ' t r ,s . r  i r  r r t

l r r  t he  p resen t  popu la l i on .  un iva r ia le  c r rmpar i sons  in t l i ca ted  pa t ien ts

n i l h  ta r t l i v " , y l ' 111 -1q r - ' i a l  r l vsk ines ta  to  he  o l t l e r  an t l  l t t  have  heen  i l l  f t t r  a

Ionger  pe r iod  t l r l r r r  t hose  rvh t r  rema inec l  una f f l ec ted .  Age  and  d t t ra t i on  o f

i l l r r t - - ss  a re  h igh l r  i t r t e t ' < -n t  re la ted  in  ch ron ic  sch izophren ia .  
- l -h t r t '  

an l ( )ng

5svs - ra I  po ten t i i r l  c ; r r r s r r l  c rp lana l i ons ,  f  he  l ( ] nge t ' d t t r i r t i o t t  t t f  c rp t t su t ' c  l t r

n e r r r o l e p t i c s  a n t l  t o  a n t i c h o l i n e r g i c s  i n  d v s k i n e t i c  p a ( i e n t s .  a n d  r e c e i p (  o f

n r ( ) re  c ( ) [ t r ses  r r f ' f . ( " f ,  I nav  re f l e r ]1  the i r  g rea te r  age /c l t l r a t i t t n  t t f  i l l ness

r l t h e r ' ( h u r r  i n t l i t ' i r l c  r n ! , r l i r e c l  r o l e  i n  t h e  i n i t i a t i o n  o l ' t h e i r  m o v e m e n t

t l r so r t l e r ,  
- [ ' he  

a1 - rp l r r :n t  re la ( ionsh ip  he l ruveen  dysk ines ia  an t l  o lde r  age  : t t
( ) n s e t  o f  i l l n e s s . ; n  t l i s t i n c t  f l o m  c h r o n o l t l g i c a l  a g e ,  r n a y ' p t t t e n t i a l l y  r e -

f l t . c t .  a t  l eas l  i n  p r r r l .  some g rea te r  d i f f i cu l t y  i n  spec i f y ing  the  onse t  o f

ps l , chos is  i n  rn r r r c  e l t l e r l v  pa t ien ls ;  however .  assoc ia t i ons  be l r veen  ta r -

t l i ve  t l vsk ines i ; t ; r r r t . l  agc  a t  onse l  t t f  i l l ness  have  heen  repor ted  p rcv ious ly .

and  a re  ( )pen  t ( )  o t l t e r  i n (e rp re ta ( i t t ns  ( see  Wadd ing ton .  l 9 t l 9 ) .
' |  

he  poore r  cogn i t i vc  l i r nc t i on  o l -  pa t ien ts  w i th  vs .  those  w i tho t r t  t a rd i ve

t r r o l a c i a !  , 1  u q k i n g s r r r  i s  l h r r s  o n l v  o n e  o f  s e v e r a l  m e a s u r e s  c l i s t r n g r t i s h i n g

r r r c ' h  p a l i e n t \  i ) n  r r r r i r r u ' i a l e  c o m p a r i s o n :  i n d e e c l ,  r l  c o t r l d  b e  a r g u e d  t h a t

I r \ B l , F -  . 1

l l i e r a r c h r .  o l  \  r r r i a h l e s  R e l a t e d  b v  S t e p w i s e  l . i n e a r  R e g r e r s i t r n  A t l a l \ t r i .  t o

t  he  Sever t tv  o f  I  a rd ive  (  ) ro fac ia l  l ) ' "  sk ines ia

l " r r r  i a l - l e l l  .tF [J F/ \at] n R'

l  l l i l  M  a k  i n g  I  e . l  , \  ( l  i ( )

l i l r i l  f ' v l a k i r r s  l e s l  t t  t |  - l i  "  I { }  r

(  { } l l s l l l t l l  I  f {o

't 
fh,
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l i ons  r r y i l h  n r rnsch izo ; rh ren ic  l l i agnoses  a re  as  ye l  re la t i ve l y  few ' .  and  fu r -

l h t : r  u , o r k  l o  c l a r r { r '  t h i s  n r a l l e r  i s  c l e a r l y  n e c e s s a r y .

( I re t t r t i t  l ; r t l ne r r t l ' i l i t t '  l , t  I  t t rd i ve  Dvsk ines iu?

I ' e rhaJ rs  the  rno . ' t  c r i t i ca l  i ssues  a re  u 'he the r  apparen l l y  g rea te r  c t l gn i -

t i ve  impa i rmer r f  i r r  r ch i zonhren ic  pa t ien ts  w i th  ta rc l i ve  dysk ines ia  imp l ies

run  e \cess  o f  o rgan i t :  t r r i t i n  changes .  and  whe the r  these  m igh t  be  expec ted

I t r  have  a r i se r r  h r : l r r re  i r r i t i a t i on  o f  neuro lep t i c  the rapy :  i f  s t l .  t hey  m igh t

co r rs l i l r r l e  a  p ron r i r r r :n t  p reex is t i ng  vu lne rah i l i tV  fac to r  fo r  th i s  m( )vement

{ i s1 , r t l e r  t rn  su t ' sc ,1 , r t - r r l  r re r r ro lep t i c  t rea tn ten l .  
- f he  

v251  rp4 io r i t y  o f  s t r l d -

i t - s  i r re  ( ' f  { r ss  qc ( - l ro r r : r l  i n  na l t t t ' e .  compar ing  popu la t i ons  t r f  pa t ien ts  w i th

vs  r , r , i l h l ' r r l  l i u r l i \  { '  r f  r ' ck i r res ia .  and  l i t t l e  i s  ava i l ab le  i n  l he  way  o f  p ro -

sJ r t : r t l i v t .  o r  l r r r r s i t r r r l i na l  du ta  r tecessary  t ( )  addre  ss  the  ln i t t l e r  sa t i s fac to -

r i l i  I t  f i ; 1 r ,  h e e r r , ; l r g g r l s l e s l  ( . l e s t e .  ( i r e b h ,  &  W y a l l .  l 9 f l 5 )  t h a t  t h e  c o g n i -

l i v c  i r n p a i r r r r : n t s : r * s o c i : r l e t l  w i t h  t a r t l i v e  d y s k i n e s i a  r e - s e m h l e  l h o s e  o f

s r rhco r l i c l r l  r l e r r r t : r r l i r r  ac  seen  in  ce r ta in  neuro log ica l  d i s t t l de rs .  pa r t i c t t -

l i r r  l V  s t t h c o r l  i t ' : t l  f l  t ' r t l : t l  l o h e  d i s e a s e .

A  f i r . t  a p p r o r r r , l r  r s  t o  c l a r i f v  w h e t h e l ' s c h i z o p h r e n i c  p : r t i e n t s  w i l h  t a r -

t l i ve  d l  sk ines ia  . l r r r r ' , '  an  ( ) ve r reFresen ta t i ( ' f n  o f  o thc r  p t r l a t i ve  i nd i ces  o r

t l i r ec t  e r , ' i t l ence  o l  o1 'g311 ic i t v  i n  c ross -sec t iona l  s tud ies .  Ihe  l i t c ra t t l re  ( )n

r r t - r l r r r l t rg i c 'n l  so l ' l  r i gns .  l iE ( i  ahnorma l i t i es  and  s t r t t c tu ra l  [ r ra in  pa tho logy

pn  X- ray  compr r l c r l  l o r r rog raphy  (C ' f )  i s  p rovoca t i ve  hu t  no t  conc lus i ve

1 r r r  t he  n r : r l t e r .  u , i l h  p r r t s i l i ve  assoc ia t i ons  w ' i t h  ta rd i ve  dysk ines ia  l end ing

11r l ' re perhaps s()n. lcrv l rat  lnore cof t lmon in o lder ' .  chronical ly  i l l  pal ienls

r , r ' i t h  (he  m( r re  p r l r r r r i t t en l  and  pe rs i s ten t  o ro fac ia l  t l y ' sk ines ia  (Wad-

r l i 1g19n .  l 9 f (9 ) .  \ r t - t v  tecen t  f i nd ings : r re  s in t i l a r l v  i nconc l r , t s i ve .  We have

no l  heen  i rh le  to  d i s l i ng r r i sh  sc l r i z ,ophren ic  ou tpa t ien ts  w i lh  t : r rd i ve  dysk i -

n rs ia  f ron r  s i l r r i l r t r  l l t i en l -q  r , r , i t h r ru l  such  movement  d i so l ' t l t - t ' i n  te rms

r , l  c r ' r e h r i r l  v e r r l l  i l r r l i r r  s i z e .  s i g n a l  h v p e r i n l e n s i t i e s ,  t r r  c t t r t i c a l  a l r o p h y

c n  m a g n e t i c  t . e  \ ( r n l n c e  i r n a g i n g  ( M R l :  W a t l d i n g t o n .  ( ) ' ( ' a l l a g h a n .  [ . a r k i n .

R t : r l m o n r l .  S t : r c k .  &  t r r r n i s .  1 9 9 0 h ) l h o w e v e r ,  e ! ' e n  M R I  w ' i l l  h c  i n s e n s i t i v e

to  s r rh t l e  s tn rc t r r ra l  h ra in  pa tho logv  o r  to  h ra in  t i ss t te  tha t  i s  f i r nc t i ona l l y

i r r r p a i r e t l  ! e t  \ l l r r r . : t u r a l l v  i n t a c t .  A r n o n g  o l d e r ,  c h l o n i c a l l y  i l l  s c h i z o -

p h r  e n i c  i n p a t i e n t s .  l h o s e  w i t h  p e r s i s t e n t .  t a r d i v e  o r o f a c i a l  d y s k i n e s i a  d i d

anpea t  pa r t i cu l t r r l l  ch ; r rac te r i zed  hy  an  excess  o f  ne t t r r t l og i ca l  so f t  s igns

an t l  i nc reaser l  ve  r r t r i c le  -h ra in  ra t i o  on  ( ' l -  (Wadd ing ton ,  Yo t t ssc f ,  K i r tg ,

&  ( ' ooper .  l 9 f i 9 l . .  K ing .  Wi l son .  ( ' ooper .  &  Wadd ing ton '  l 99 l ) .

Regar t l i r rg  t l re  l r rn ing  and  s ign i f i cance  o f  cogn i t i ve  dys func t ion  i t se l f .

M a n s , ; h r e c k .  K t ' r r t h e n .  S c h n e v e r .  C e l a d a .  l , a u g h e r v ,  a n d  C o l l i n s  ( 1 9 9 0 )

have  repor te t l  : i  n t l l a l i ve  i ndex  o f  p remorb id  i n te l l ec tua l  ah i l i t y  t r l  be

sprnervha l  re< l r t t : t - r l  i n  sch izophren ic  pa l i en ts  w i th  ta rd i ve  dysk ines ia :

w h i l e  l I i c  n r i g l r {  l r e  c o n s i s t e n t  w i t h  s o n r e  e a r i V ,  p r e t l i s p o s i n g  c o g n i t i v e

( ' ( X i N l l  I V E  l ) \ ' S t ' t r N ( ' l  l ( ) N  n  N l )  l ) \ ' S K I N t T S I A

impa i rmen t .  i l  n rav  be  co r r fo t rn t l e r l  w i th  c r r r ren l  cogn i t i vc  d t - f i c i t s  tha t
w e r e  e v i d e n t  o n  t h e  s a n r c ' r r c r ' a s i o n .  l t  h a s  b e e n  r c p o f l e d  b l , W c g n c r .

Kane .  We inho lc l ,  Woerner .  K ino r t .  and  [ . i ebe rman  (  l 9 l i -5b ) .  f ron r  the  p ro -

spec t i ve  s ludy  o f  a  re la t i vg l y  yo t rnp .  he te rogeneous  popu la t i on , lha l  g roo r

neurops l ' cho log ica l  t es t  pe r l i r rmance  am( ' tng  th r t se  in i l i a l l y  w i (hou(  t l v ' sk i -
nes ia  was  assoc ia ted  w i th  the  s t rhsequen t  emergcnce  o f  sL re  h  movcn len (

d i so rde r  a  Inean  o f  1 .6  year . s  l a te r :  however ' .  t h i s  pa t i cn t  popr r la t i on  ca r -
r i ed  p r imar i l y  a f fec t i ve  t l i agnoses .  fo r  wh ich  an  assoc ia l i on  hc lwer :  n  c ( )g -

n i t i ve  r l l ' s func t ion  and  ta r r l i ve  dvsk ines ia  i s  l ess  ex tens ive ly  s tud i r t l .  and
indeed  the  re la t i onsh ip  appeared  f  o  show,  so rne  t l i agnos l i c  spec i l i c i t v  l i r r
a f fec l i ve  t l i so rde rs  ra t l re r  than  sch izophren ia .  I  hese  two  re  po r l s  a l so
have  1n  he  se t  aga ins t  the  s l r r r l i es  cons i r - l e t ' ed  p rev i r . r t t s l y  r . l ' h i ch  s r rgges l

l ha t  r vh i l e  sch izup l r ren ic  pa l i en l s  l v i l h  ta rc l i ve  t l vsk ines ia  n rav  l r c  n ro re

l i ke l t ,  t o  sh ( r \ t ,  s igns  o f  o rgan ic i l r ' .  s t r ch  f i n r l i ngs  appear  to  he  son tewh i r t

I n o r e  c ( ) n t n r o t t  i t r  o l d e r .  c h r o n i c ' i r l l y ' i l l  i r r p a t i e n l s  
- l ' l t r t s .  

l h e  i n c o n c l t t s i v c -

na ( l r re  o f  t h i s  l i l e ra tu re  l c : r ves  oper r  l hc  poss ib i l i l v  o l ' exp l : rna t ions  o lhc r

Lhan  o rgan ic  vu lne rab i l i l r , ' .

Stnte i l ' l t t rkar  . f i t r  7 r r rd ivt  / ) r ' rk inc ' r i r r l '

l r r  a  l t rng i l ud ina l  s tu r i y  o f  o l t l e r ' .  ch ru rn i c : r l l y '  i l l  sch izoph len ic  i np r r l i en ts
w i lho t t t  l a rd i ve  dysk ines ia ,  poor  i n i t i a l  cogn i t i ve  f t rnc t i on  w , : r s  no l  p rc -

r l i c t i ve  o t ' l he  s t thsequen t  emergence  t r f  such  rn ( )vcn ren t  d i s r t rde r  o r r  l ong -
te rm f i r l l ow-up :  h r lwever .  t hosc  pa l i cn ts  who  wcr r l  on  to  devc lop  l l r rd i ve

onr fac ia l  dysk ines ia  we  re  r l i s t i ng t r i shcd  hv  a  se lec t i ve  de tc r io ra t i o r r  i n
ths i l ' r ' l r gn i l i ve  func t ion  ( ) vL - r ' l l t c  s i r l ne  l i n re  f r ' : r n rc -  i n  w 'h i ch  lhe i r  l novc -
men l  r l i so rde r  en re rge r l .  s r tggcs l i r t g  some c lose  l cn rpo ra l  r c l i r t i ons l r i p  he -
t$ 'ee l l  ( l t ese  two  phenr tn tc l ra  (Wadr l i l r g l t rn .  Youssc - l ' ,  &  K incc l l a .  l 99o : r ) .
A n  u n t : r p e c l e d  f i n c l i r r g  i n  t l r i s  s l r t t l v  u ' : r s  ( h e  i d e n ( i f i c a t i o n  n r o s p c c l i v c l l '
o l  a  pos i t i ve  t i r rn i l v  h i s to rv  o l  m i r j t r t  ps l , ch ia t r i c  d i so rde l ' as  a  p l c t l i t : {o r

o f  the  en te rgence  o f  l a r t l i ve  o r r r l ' ac ia l  dvsk ines ia :  a  c r ( ) - ss -sec t io r ra l  i r ssoc i -
a l i t rn  he l l vcen  lhe  p lesence  o f ' such  p11r r , spe l l l .  d i s t r r t l c r  and  a  pos i t i ve

fami l l '  h i s lo ry  o [  sch izophrc r r i a  l v l s  no l t ' r l  i r r  a  s r rhse t  r l f  t he  lo ta l  g ro r rp

o l '  64  pa ( ien (s  r l esc r ibe r l  : rb t t vc  1 ( ) ' ( - ' a l l aghan  c (  a l . .  1990) .  l rnd  c ( )nc ( ) r -
dance  l ' 1 r r  cogn i t i ve  dvs l t rnc t i on  and  ln rd i ve  r r ro {ac ia l  dy ' sk incs ia  i n
sch izophre r r i a  has  heen  no lec l  i n  mr r l t i p l v  a l ' t ec le r l  n ren rhe rs  o [  a  l a rge
psycho l i c  s ibsh ip  (Wad t l i ng to l r  &  Youssc l ' .  l 9 t t f l t r ) .

Such  long i l L r t l i na f  de t la  ra i se  aga in  the  poss ih i l i t v  tha t  the  assoc ia t i on
l re t * ' , : cn  cogn i t i ve  dys f i r r r c t i on  anc l  t a r t l i ve  dvsk ines ia  n r : r ) ' l ' e f l ec l  no l
r l rgan ic  vu lne rah i l i t y  (< l  hu t  ru thc r  u  s la le  rna rke l ' f t r r  t h i s  n rovc r r r cn l  d i so r -
d e r .  I n  l h e s e ' s i t t t a t i o n s ,  c o g l r i t i v e  r l y s f u n c t i r l n  n r a v  h e .  a t  l c : r s t  i n  p a r l .

ano thc r  n ta r t i f es ta t i ( ) t ' t .  ( ) r  ep iphcn t r tnen( ) r ' r .  o f  wh i r t r - ve r  p i r l l r ophvs io log i -

6,s
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(  a l  n r ( ) cess (es )  r r r ; r i  ' r n ( l e r l i e  l a rd i ve  c l ysk ines ia .  Fo r  examp le .  wh i le  ne t t -

ro lep l i cs  { t r  no t  un l . r , ' a r  l o  e re r t  any  ma. io r .  genera l i zed  e f fec t  ( tn  c ( )Fn i f  i ve

f r r n c t i o n  ( K i n g .  l g r r ( ) : (  a s s e n s  e t  a l . .  1 9 9 0 ) .  l o n g - t e r m  t r e a t m e n t  w i t h  s u c h

t l r r rgs  m igh t .  i n  so r t re  pa l i en l s .  he  assoc ia ted  rv i th  the  emergence  no t  t t n l y

o l '  t a r r l i ve  t Jvsk  in r . i a  h r r f  a l so  r . r f  cq rg t r i t i ve  de le r io ra t i o r t :  t he  nega t i ve

rc l l t i ensh ip  he t rv t r t ' r r  < : r ' gn i t i ve  func l i on  an r l  pa l i en l  age  n t r l e r l  i n  ch r t r r r i e

*ch i , zophren ic  i np l t i + - ' n t s  r v i l h  hu t  no t  i n  those  w i !ho t l t  t a rd i ve  t t ro fac ia l

r l v s k i n e s i a  ( W r r t l d i r r q l o r r  e l  a l . .  l a 8 q h )  w o r t l d  h e  c o n s i s t e n t  w i t h  a  p r o c e s s

o t ' l h i s  t vpe .  S r rc l r  r r  scher r re  r . r , ou ld  he  a  va r ian t  t t l ' t he  no t ion  o f  " l a r t l i ve

r l v c r r r e n t i ' r "  ( ) r ' " t : r r r l i t ' e  r l e n t e n l i a . "  a s  p r e v i o u s l y  r e v i e w e d  h y  o t h e r s

t ( i o l r l t re rg .  l 9 f i 5 :  i \ l \  s loh r .dskv .  l 9 t t6 )  and  recons ide red  in  recen t  s tL rd ies

o l -  t a r t l i ve  o ro f l r< ' i r r l  t l vsk ines ia  ( l )eWo l fe  e t  a l . .  19881  McCl le l l and ,  Me t -

i ' a l f e .  K e r r .  l ) t t t l r t .  &  W a l s o n ,  l 9 9 l ) .

I t  mus t  he  e r r rn l r r r s i ze r l  t ha t  s tud ies  r ) f  t hese  phenomena  c l t l  no t  r l t i l i z -e

t l i agno . l i r - -  i ns t r r rn tcn ls .  a r r t l  hence  thev  canno t  d i s l i ngu ish  pe r  se  he tween

ncr r ro lep ( ' .  - '  t . , 1g i ; r Iec l  t l r rd i vc -  dysk ines ia  and  s i rn i l a r -  i nv r . r l t l n ta rv  move-

rne  n l  r l i so r r l e  r - (  c t  r r  i t h  o lhe r  t ' r i g ins .  
- Ih t l t rgh  

long- te rm ne t t r t r l ep t i c  t rea t -

rne  r r t  i s  c lea r  l r ,  i r ' . r oc i i r l r - ' r l  $ ' i t h  the  emergence  o f  ta rd i ve  t t vsk ines ia '  t he re

i s  i n . . ' r ea . rng  ev i t l r . r r ce  (Wac l t l i ng ton .  l 9 t t9 )  tha t  the  t rasc l i ne  leve l /p rev : r -

l c n c e  o f  i r r v o l r r n t l t  \  n r ( ) v e n r e n t s  L t n r e l a t e d  t o  n e u r o l e p t i c  e x p o s u r e  f n a y

h i r ve  heen  rn r t l r : l c r ( i n r i r {ed  i r r  i t  l t t tmher  o f  i ns tanccs :  t l t us  nc t l l ' ( ) l ep t i cs

rn l t , ,  ha l ' e  So1111-  ; ' .  1 i r . t t  l o  has len  the  emergence  o f  an  in i i pp r ( )p r ia le  and

overe lahera tcd  f i r r  u r  o [  i n r ra le  hucca l - l i ngua l  -ma \ t i ca lo t ' y  n lo to rpa t te rns

th l t  have  an  un r rnn r  ec i i r l ed  l i ke l i hoo r l  q r f  t r l t ima te lV  occ t t r r i ng  sp ( )n tane-

our l v  w i th  r : c rc l r t i r l  t l  vs l t t nc t i on .  l f  l a r t l i ve  dvsk i r res ia  ca t l  i t t c lee t l  be  a

r r r : t r r t , l e f r l i c -p rc r , ' i p i t a t ' : t l  va r " i an l  o f  a  cove l ' t  l o r  so r t re t i n res  r t ve r t  I  d i sease-

rc l : r t ed  p r .ec l i sp r< is11 io r r  l o  s l r ch  m( )vemen l  d i so rde r ,  i s  the re  any  ev idence

tha t  rp t rn l : l pe ( )u \  r l r ' sk i r res ra  n ray  e r l so  he  ass t t c ia ted  r t ' i t h  c ( )gn i t i ve  t lYS-

[ r rnc l i pn ' )  T 'he rc  i r t r  f c rv  svs lemat i c  s t t rd ies  on  th i s  i ss t te '  bu t  compat ih le

, l : r t a  h a v e  h r r ' r r  r c p r r r  l c t l  i n  n e u t ' t r l c p l t c - n i t i v e  p a l i e l l t s  u  i t h  e  h r t r n i c

s c h i z t t p h r e l i i t  ( (  ) r r e n .  &  . l g h n s l p n e .  l g t l ( f  :  W a d d i n g t g n  &  Y t l t r s s e f .  1 9 9 0 ) ,

A l z h e i m c r ' s  t l i r u r s r .  ( l \ l o l s a ,  I V a r t t i l a .  &  [ l i n n e ,  l 9 l l 4 ;  h t r t  s e c  B a k c h i n e ,

I  a r : r rn rh f  r - ' 2 .  [ )a l l i so r r .  I . au ren l .  &  I )e t ' o t resnc .  l 9 l t 9 ) .  an r . l  n ren ta l  hand icap

t l ) i n : r r r  &  ( i o l t l c r r .  l q 9 { ) ) .

Were  s r rch  p rc l i n r i nn rv  l i nd ings  to  he  sus ta inec l .  i t  wo t r l d  he  f t r r the r

c ( ' n s i s l e n t  w r l l r  t l r c  n o l i o t t  ( W a d t l i n g t o n .  l 9 f { 9 .  1 9 9 ( ) :  R o g e r s .  K a r  k i '  B a r t -

l e i l .  &  [ ) o c t , e k .  l , ) 9 1 ) o l ' n c u r o l e p t i c s  a s  u g e t r t s  l l ' h i c h .  o l 1  l ( ) t l g - t e r m  a t l -

r r r i r r i s t r a t i o n .  i n l c r  r ( ' t  u ' i t h  a n d  r r l t i m a t e l t '  c l i s t r - r r h  t h e  c e r e  h r i t l  s t r h s l r a t e s

p f '  va l i p r r s  1e1 t ' ( )n \ \ ' r  l r i a l r i c  d i so t ' de rs .  I r t t r t he r  s t t l d i cs  u  i l l  l - r c  necessar -y

t p  c l a r i [ r ' l h e  e r l t - r r l  l o  u , h i c h  t h i s  n r g h l  i n c l u d e  a  c o n L : t l r r e n t  i n f l u e n c e

p n  c 1 r g n i t i v c -  a s  i l ' c l l  a s  i n v o l r t r r t a t y " n t o t t x ' f u n c t i o n .  ( t r  a n  i n f l t t e n c e  t r n

q \  s le rns  11 , f i 1 rse  p11 ' l l i sp r rs i l i t ' r t r  l o  i nv t r l un ta l ' v  n tove  n t t :  n t  d i so rc le r  i s  re -

f l r : , : t e r l  i t t  p t ' c -e r i s t i r rg  c< tg t t i l i l ' e  t l vs f , t l nc l i t l n

( ' { x ; N I ' i l V F  l ) } ' S l , [ r N ( ' . i l ( ) N  A N I )  I ) ] ' S K t N t r . S I A
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Ret r ro r t s  o f  a  neuro lep t i c - i nduced  syn t l ro rnc  \ -h . r rd \ . t t : r l , / $ ( l  by  r r r i , r ' l r r r r
ta ry  abnorma l  tac ia l  n ]ovcmen ls  Bppe i r - c r l  t r i  t hc  l a t c  l 9 -50s .  [ ] t l l b r . r r i . l
a n d  l . a u r b y e  ( 1 9 6 0 )  l i r s t  a p p l i e d  t h e  t e l n l  " l . u ' r l i r c  d y : k i n c s r a "  ( l l ) 1 .

i n ip l y ing  an  o t i en  de layed  reac t lon  causcd  l , \  l r c r r ro l c l r l i c  the r i r l l y  l J l '
1 9 7 4 , ' t ' l )  w a s  e o n s i d c r c d  t o  b e  a  w c l l - d e f i n e d  n c r l l { } l ( ) g l c  c r l t t t y . u l { . 1  i r
n ) a . i o t - i a t t r ) g e n i c  d i s e i , i s c  ( B a l d c s s a r i n i ,  l 9 l J r . ' l  l r c  r e  l r u t  l c d  p r c v a l c t t " c  r r l
I  t )  i n  h o s p i t a l r z c d  p s y c h r a t r i c  p a t i c n t s  v t t r ' r c s  g r i , r l l \ .  l r o r r t  . )  l i r  4 { f ( r .
w i t h  a  t n c a n  n f  2 5 %  ( B a l d e s s a r i n i ,  1 9 7 4 ;  F a r t t t .  l ) a r i - .  J L  J a t i o w s I y .  l i / 7 ) ,
Yassa ,  Na t t ' ,  l skandar ' ,  &  Schwar '12 ,  1991 t )  l l r c  r . t r l c  v r i l l a l i t l n  r l ra !  l ) ( - '

expla ined by di f ler ing pat tent  select iot t  pLoe ct lur .c:  i r r i ( l  nrc lh()r ls  r tsr" : t l  lo
dc f i r r c  thc  r l i : ' r r r  dc r
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