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RESUME

Les c o n s e q u e n c e s  a l o n g  t e r me  de c e r t a i n s  t r a u m a t i s m e s  

c r â n i e n s  s é v è r e s  s u r  l e  n i v e a u  d " a j u s t e m e n t  s o c i a l  

f u r e n t  é t u d i é e s .  Les  v a r i a b l e s  p o u v a n t  p o s s i b l e m e n t  

p r é d i r e  l e s  n i v e a u x  d " a j u s t e m e n t  f u r e n t  é g a l e m e n t  

e x p l o r é e s .  I l  f u t  p r é d i t  q u ' u n e  b l e s s u r e  à l a  r é g i o n  

a n t é r i e u r e  gauche du c e r v e a u  e n t r a î n e r a i t  un n i v e a u  

d ' a j u s t e m e n t  p s y c h o s o c i a l  m o i n d r e .  C i n q u a n t e - d e u x  

v é t é r a n s  de l a  Deuxi ème G u e r r e  M o n d i a l e  a y a n t  subi  un 

t r a u m a t i s m e  p é n é t r a n t  au c e r v e a u  f u r e n t  i n t e r r o g é s  40 

ans a p r è s  l e u r  b l e s s u r e  en u t i l i s a n t  l e  W a s h i n g t o n  

P s y c h o s o c i a l  S e i z u r e  I n v e n t o r y  e t  l e  S u b j e c t i v e  Memory  

Q u e s t i o n n a i r e .  Les  r é s u l t a t s  s u p p o r t è r e n t  un i mpact  

d i f f é r e n t i e l  de l é s i o n s  d r o i t e s  e t  g a u c h e s .  C e p e n d a n t ,  

c o n t r a i r e m e n t  a 1 ' h y p o t h è s e  é n o n c é e ,  l e s  g r o u p e s  avec  

l é s i o n  au c ô t é  d r o i t  du c e r v e a u  o b t i n r e n t  l e s  n i v e a u x  

d ' a d a p t a t i o n  l e s  p l u s  b a s .  Aucune r e l a t i o n  ne f u t  

é t a b l i e  e n t r e  l e s  f o y e r s  de b l e s s u r e  e t  l e s  d i f f i c u l t é s  

p s y c h o s o c i a l e s  q u o i q u e  l e s  r é s u l t a t s  a y a n t  t r a i t  au 

g r ou pe  d r o i t - a n t e r i e u r  s o n t  r e m a r q u a b l e s  en r a p p o r t  

avec des  n i v e a u x  d ' a j u s t e m e n t  m o i n d r e s .  Ces r é s u l t a t s  

c o n t r i b u e n t  a une p l u s  g r a n d e  c o m p r é h e n s i o n  du c e r v e a u  

humain e t  a i d e  a l a  p l a n i f i c a t i o n  de pr ogrammes de 

r é h a b i l i t a t i o n  pour  de t e l s  i n d i v i d u s .

i i
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ABSTRACT

An i n v e s t i g a t i o n  o f  t he  l o n g - t e r m  e f f e c t s  o f  s e v e r e  

c r a n i o c e r e b r a l  t r a u ma  on a d j u s t m e n t  l e v e l s  was c a r r i e d  

o u t .  I n  a d d i t i o n ,  an a t t e m p t  was made a t  p i n p o i n t i n g  

p o s s i b l e  p r e d i c t o r s  o f  a d j u s t m e n t  l e v e l s .  I t  was  

h y p o t h e s i z e d  t h a t  damage t o  t he  l e f t  a n t e r i o r  r e g i o n  o f  

t he  b r a i n  w o u l d  l e a d  t o  l o w e r  l e v e l s  o f  p s y c h o s o c i a l  

a d j u s t m e n t .  F i f t y - t w o  W o r l d  War I I  V e t e r a n s  who 

s u f f e r e d  p e n e t r a t i n g  i n j u r y  t o  t he  b r a i n  wer e  

i n t e r v i e w e d  40 y e a r s  a f t e r  t h e i r  i n i t i a l  i n j u r y  u s i n g  

t he  W a s h i n g t o n  P s y c h o s o c i a l  S e i z u r e  I n v e n t o r y  and t he  

S u b j e c t i v e  Memory Q u e s t i o n n a i r e .  The r e s u l t s  s u p p o r t e d  

a d i f f e r e n t i a l  i mp a c t  o f  r i g h t  and l e f t  h e m i s p h e r i c  

l e s i o n s ,  w i t h  s u b j e c t s  who s u f f e r e d  damage t o  the  

r i g h t  h e m i s p h e r e  o b t a i n i n g  t h e  h i g h e s t  l e v e l s  o f  

m a l a d j u s t m e n t .  No s i g n i f i c a n t  r e l a t i o n s h i p s  we r e  f o u n d  

b e t we e n  l o c u s  o f  damage ( a n t e r i o r  and p o s t e r i o r )  and  

p s y c h o s o c i a l  d i f f i c u l t i e s ,  a l t h o u g h  t he  r e s u l t s  

p e r t a i n i n g  t o  t h e  r  i gh t - a n  t e r  i o r  g r oup  we r e  s a l i e n t  

w i t h  r e s p e c t  t o  h i g h e r  m a l a d j u s t m e n t  l e v e l s .  These  

f i n d i n g s  wer e  d i s c u s s e d  in t e r m s  o f  u n d e r s t a n d i n g  t he  

w o r k i n g s  o f  t he  human b r a i n  and a i d i n g  in t he  p l a n n i n g  

o f  r e h a b i l i t a t i o n  p r o g r a m s .

i i i
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C h a p t e r  I 

INTRODUCTION

LITERATURE REVIEW;

The m a j o r i t y  o f  i n v e s t i g a t i o n s  s u g g e s t s  t h a t  l e f t  

h e m i s p h e r e  l e s i o n s  d i s t u r b  p e r f o r m a n c e  on v e r b a l  t a s k s , 

w h i l e  r i g h t - s i d e d  l e s i o n s  i m p a i r  t a s k s  r e q u i r i n g  t he  

a b i l i t y  t o  d e a l  w i t h  v i s u o - s p a t i a l  r e l a t i o n s h i p s .  

A l t h o u g h  t he  c e r e b r a l  a s y m m e t r y  o f  f u n c t i o n s  e x i s t i n g  

be t w e e n  t he  r i g h t  and l e f t  h e m i s p h e r e s  i s  n o t  as  

c l e a r - c u t  as  once c l a i m e d ,  t h e r e  n o n e t h e l e s s  r e m a i n s  

ampl e  e v i d e n c e  in f a v o r  o f  such a s s y m e t r y  o f  c e r e b r a l  

o r g a n i z a t i o n .  A r e v i e w  o f  s t u d i e s  c o m p a r i n g  t he  

p e r f o r m a n c e  o f  p a t i e n t s  w i t h  r i g h t  h e m i s p h e r i c  <RH> 

and l e f t  h e m i s p h e r i c  ( L H )  l e s i o n s  p o i n t s  i n  t h i s  

di  r e c  t  i o n .

I n t e l l e c t u a l  A b i l i t i e s

The e x c e p t i o n a l  v a l u e  o f  s t u d i e s  i n v e s t i g a t i n g  

t h e  e f f e c t s  o f  c r a n i o c e r e b r a l  t r a u m a t a  on i n t e l l e c t u a l  

f u n c t i o n s  l i e s  in t h e  e x i s t e n c e  o f  a r e l a t i v e l y  l a r g e  

number  o f  s u b j e c t s  who u n d e r g o  no i n t e l l e c t u a l  l o s s  In  

s p i t e  o f  s e v e r e  b r a i n  i n j u r y .  T h i s  d e m o n s t r a t e s  t he  

h i g h  d e g r e e  o f  a d a p t a b i l i t y  o f  t he  human b r a i n  a f t e r
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s e v e r e  t r a u m a s .

W e i n s t e i n  < 1 9 6 2 )  c o m p a r e d  t h e  p e r f o r m a n c e s  o f  

v e t e r a n s  who w e r e  v i c t i m s  o f  gunwounds ( t o t a l  o f  350  

v e t e r a n s ;  2 3 2  w i t h  p e n e t r a t i n g  i n j u r i e s  t o  t h e  b r a i n  

and 118  w i t h  m i s s i l e  wounds  o f  t h e  p e r i p h e r a l  s y s t e m  

w i t h  no known i n v o l v e m e n t  o f  t h e  c e n t r a l  n e r v o u s  

s y s t e m )  in t e r m s  o f  p r e i n j u r y  and p o s t i n j u r y  s c o r e s  on 

t h e  Army G e n e r a l  C l a s s i f i c a t i o n  T e s t  (AGCT;  p r e s u m a b l y ,  

an i n t e l l i g e n c e  t e s t ) .  T h i s  t e s t  was  u s u a l l y  g i v e n  t o  

a l l  men upon t h e i r  i n d u c t i o n  i n t o  t h e  a r m y . W h e r e a s  

t h e  p r e i n j u r y  means  w e r e  p r a c t i c a l l y  i d e n t i c a l  ( a  mean 

o f  1 . 4  i n  f a v o r  o f  t h e  c o n t r o l s ) ,  a s i g n i f i c a n t  l o s s  

was n o t i c e d  i n  p a t i e n t s  who s u f f e r e d  w o u n d i n g  o f  t he  

p a r i e t a l  o r  t e m p o r a l  l o b e s  o f  t h e  l e f t  h e m i s p h e r e .  He 

f u r t h e r m o r e  r e p o r t e d  t h a t  o n l y  l e f t  p a r i e t o t e m p o r a l  

l e s i o n s  w e r e  a s s o c i a t e d  w i t h  s i g n i f i c a n t  l o s s e s  on t h e  

AGCT.  The same r e s u l t s  w e r e  o b t a i n e d  when a p h a s i e  

c a s e s  w e r e  e x c l u d e d  f r o m  t h e  a n a l y s i s .  I t  was  

t h e r e f o r e  c o n c l u d e d  t h a t  p a t i e n t s  w i t h  l e s i o n s  

a f f e c t i n g  t h e  l e f t  p a r i e t o t e m p o r a l  a r e a  e x h i b i t e d  

i n t e l l e c t u a l  i m p a i r m e n t  i n d e p e n d e n t  o f  a ny  l a n g u a g e  

l o s s .  H o w e v e r ,  i t  c o u l d  be a r g u e d  t h a t ,  a p a r t  f r o m  t h e  

f a c t  t h a t  AGCT may n o t  a s s e s s  i n t e l l e c t u a l  a b i l i t i e s ,  

t h i s  t e s t  may a l s o  be s e n s i t i v e  t o  c h a n g e s  o c c u r l n g  

w i t h i n  t h e  l e f t  p a r i e t o t e m p o r a l  a r e a  o n l y .
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An e x t e n s i v e  s t u d y  on t h e  i n t e l l e c t u a l  

c o n s e q u e n c e s  o f  f o c a l  m i s s i l e  w o u n d i n g  t o  t h e  b r a i n  was  

c o n d u c t e d  by Newcombe < 1 9 6 9 ) .  S t u d y i n g  more  t h a n  1000  

men i n j u r e d  in UI.UI. I I ,  she p r o c e e d e d  t o  s t u d y  t he  

p e r f o r m a n c e  o f  such men on v a r i o u s  t a s k s .  The g e n e r a l  

i n t e l l e c t u a l  a b i l i t y  o f  r i g h t - h e m i s p h e r e  and  

1e f t - h e m i s p h e r e  g r o u p s  was f o u n d  n o t  t o  d i f f e r  and no 

e v i d e n c e  o f  a g e n e r a l i z e d  i n t e l l e c t u a l  d e f i c i t  a f t e r  

u n i l a t e r a l  l e s i o n s  was f o u n d  t o  be c a u s e d  by  

p e n e t r a t i n g  m i s s i l e s .  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by  

B l a k e m o r e  & F a l c o n e r  < 1 9 6 7 )  who f u r t h e r  a r g u e  t h a t  t he  

i n i t i a l  d r op  in v e r b a l  I Q f o r  t h e  LH gr o u p  and in t h e  

p e r f o r m a n c e  IQ f o r  t h e  RH g r o u p  r e c o v e r  t o  p r e o p e r a t i v e  

l e v e l s  w i t h i n  one y e a r  o f  o p e r a t i o n .  T h i s  d e m o n s t r a t e s  

how v e r y  l i t t l e  i n f o r m a t i o n  i s  p r o v i d e d  by I Q c h a n g e s  

c o n c e r n i n g  t h e  e f f e c t s  o f  p e n e t r a t i n g  c r a n i a l  t r a u m a s .

Lanouaoe

P o s s i b l y  t h e  most  r e s e a r c h e d  d i c h o t o m y  e x i s t i n g  

b e t w e e n  t he  2 h e m i s p h e r e s  i s  t h a t  r e f e r r i n g  t o  t he  

a c q u i s i t i o n  and r e t e n t i o n  o f  v e r b a l  m a t e r i a l .  

A s s o c i a t i o n s  b e t w e e n  d i s o r d e r s  o f  sp e e c h  and l e s i o n s  o f  

t he  l e f t  h e m i s p h e r e  w e r e  f i r s t  e m p h a s i z e d  by D r .  Ma r c  

Dax a t  a C o n g r e s s  i n  1 8 3 6 ,  whose m a n u s c r i p t  

u n f o r t u n a t e 1 y r e m a i n e d  u n p u b l i s h e d .  I t  i s  n o t  u n t i l  

t he  a d v e n t  o f  B r o c a ' s  wor k  some 30 y e a r s  l a t e r  t h a t  t he
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p r e d o m i n a n c e  o f  t h e  l e f t  h e m i s p h e r e  f o r  s peech  was  t o  

be p u b l i c l y  a c k n o w l e d g e d .  S i n c e  t h a t  t i m e ,  numer ous  

a r e  t h e  r e s e a r c h e r s  who have  d e v o t e d  e f f o r t s  and t i m e  

a t  o u t l i n i n g  t h e  d o mi n a n c e  o f  t h e  l e f t  h e m i s p h e r e  f o r  

l a n g u a g e - r e l a t e d  m a t e r i a l  <Newcombe, 1 9 6 9 ;  M i l n e r ,  

1 9 6 9 ;  T e u b e r ,  1 9 7 4 )  .

M i l n e r  e t  a l  . have  c o n d u c t e d  s t u d i e s  w h i c h  b r i n g  

c o n v i n c i n g  e v i d e n c e  t o  t h e  c o n c e p t  o f  h e m i s p h e r i c  

a s y m m e t r y  f o r  l a n g u a g e .  I n  h e r  s t u d i e s  o f  memory  

d e f i c i t s  a f t e r  he a d  i n j u r y ,  M i l n e r  < 1 9 6 9 ,  1 9 7 5 )  c l a i m s  

t h a t  s p e c i f i c  memory c h a n g e s  a r e  a p p a r e n t  when g r o u p s  

o f  l e f t  t e m p o r a l  and r i g h t  t e m p o r a l  l o b e c t o m i z e d  

p a t i e n t s  a r e  c o m p a r e d .  The  l e f t  t e m p o r a l  p a t i e n t s  a r e  

u n a b l e  t o  remember  v e r b a l  i n f o r m a t i o n  <words  and  

nu mb er s )  i r r e s p e c t i v e  o f  t h e  m o d a l i t y  o f  p r e s e n t a t i o n ,  

and y e t  a r e  s u c c e s s f u l  a t  r e m e m b e r i n g  n o n v e r b a l  

m a t e r i a l  such as  f a c e s ,  p a t t e r n s  o r  t u n e s .  Fo r  t h e i r  

p a r t ,  r i g h t  t e m p o r a l  p a t i e n t s  e x h i b i t  a n o n v e r b a l  

memory i m p a i r m e n t  and a r e  t h u s  c h a r a c t e r i z e d  by a 

p e r f o r m a n c e  o p p o s i t e  t o  t h a t  o f  t he  l e f t  t e m p o r a l  

g r o u p .  Based on a d i f f e r e n t  p o p u l a t i o n .  B e n n e t t - L e v y , 

P o l k e y  & P o w e l l ' s  r e s u l t s  < 1 9 8 0 )  a r e  i n  a g r e e m e n t  w i t h  

such d o u b l e  d i s s o c i a t i o n .  I n  c o n t r a s t ,  M e y e r  & J o n e s  

< 1 9 6 9 )  have  r e p o r t e d  t h a t ,  c o n t r a r y  t o  e x p e c t a t i o n s ,  

p a t i e n t s  whose r i g h t  t e m p o r a l  l o b e  i s  l e s i o n e d  f a i l  t o  

s c o r e  l o w e r  on n o n - v e r b a l  t e s t s .  T h e y  a r g u e  t h a t  t h e
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d i s c r e p a n c y  in r e s u l t s  b e t w e e n  M i l n e r ' s  s t u d y  and  

t h e i r s  may be due t o  l a r g e r  l e s i o n s  a f f e c t i n g  t h e  

p a r i e t a l  r e g i o n  in M i l n e r ' s  s a m p l e .

Newcombe ( 1 9 6 9 )  s i m i l a r l y  c o n c l u d e s  t h a t  t h e  l e f t  

h e m i s p h e r e  g r o u p  i s  i m p a i r e d  i n  t h e  l e a r n i n g  and  

r e t e n t i o n  o f  v e r b a l  m a t e r i a l .  F u r t h e r m o r e ,  in t h e i r  

s u b j e c t i v e  t e s t i m o n y ,  p a t i e n t s  w i t h  l e f t  h e m i s p h e r i c  

l e s i o n s  c o m p l a i n  o f  d i f f i c u l t y  i n  r e m e m b e r i n g  phone  

numbe r s  and names o f  f r i e n d s  a s  w e l l  a s  d i f f i c u l t y  in  

r e c a l l i n g  e x a c t l y  w h a t  t h e  e x a c t  w o r d i n g  o f  a message  

i s  a l t h o u g h  t h e  g i s t  i s  e a s i l y  r e t a i n e d .  S t u d i e s  

e x c l u d i n g  a l l  c a s e s  s h o w i n g  a n y  d y s p h a s i c  symptoms have  

s t i l l  g i v e n  s u p p o r t  t o  t h e  d o u b l e  d i s s o c i a t i o n  w i t h  

r e s p e c t  t o  v e r b a l  and  s p a t i a l  t a s k s  ( B1akemor e  & 

F a l c o n e r ,  1 9 6 7  ; M i c e l i ,  C a l t a g i r o n e ,  G a i n o t t i ,  M a s u l l o  

& Si  1v e r  i , 1 9 8 1 ) .

L e s s  a g r e e m e n t  f o r  i n t r a h e m i s p h e r i c  d i f f e r e n c e s  i s  

r e p o r t e d  in t h e  l i t e r a t u r e .  T h u s ,  M i l n e r  ( 1 9 6 9 )  s t a t e s  

t h a t  f r o n t a l  p a t i e n t s  a r e  m a i n l y  i m p a i r e d  on a t e s t  o f  

w o r d  f l u e n c y  w h i l e  t e m p o r a l  p a t i e n t s  a r e  f a r  w o r s e  on 

v e r b a l  memory t e s t s .  Newcombe < 1 9 6 9 ) ,  in d i s a g r e e m e n t  

w i t h  t h e s e  r e s u l t s  r e p o r t s  t h a t  l e f t  h e a d - i n j u r e d  

p a t i e n t s  e x h i b i t  p o o r  p e r f o r m a n c e  on such t a s k s  

i r r e s p e c t i v e  o f  t h e  i n t r a h e m i s p h e r i c  l o c u s  o f  l e s i o n .

An a d d i t i o n a l  s t u d y  c o n d u c t e d  w i t h  8 2  r i g h t  and  6 7  l e f t  

h e a d - i n j u r e d  p a t i e n t s  showed t h a t  t h e  l o b e  e f f e c t
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• f a i l e d  t o  r e a c h  t h e  s i gn i-f i c a n c e  l e v e l  b o t h  on v e r b a l  

and V i s u a l - s p a t i a l  t a s k s  < M i c e l i  e t  a l 1 9 8 1 > .  O n l y  

t h e  Word F l u e n c y  t e s t  was  i m p a i r e d  m a i n l y  by l e s i o n s  

i n v o l v i n g  t h e  - f r o n t a l  l o b e s .

A l o n g - t e r m  s t u d y  o f  8 6  p a t i e n t s  <54  l e f t  and 32  

r i g h t  h e m i s p h e r j c  l e s i o n s )  who u n d e r w e n t  an a n t e r i o r  

t e m p o r a l  l o b e c t o m y  p r o d u c e d  i n t e r e s t i n g  r e s u l t s  

c o n c e r n i n g  t h e  p e r ma n e n c e  o f  a u d i t o r y - v e r b a l  d e f i c i t s  

e x h i b i t e d  by p a t i e n t s  whose l e f t  t e m p o r a l  l o b e s  have  

been r emov e d  < B l a k e m o r e  & F a l c o n e r ,  1 9 6 7 ) .  R e v i e w i n g  

c a s e s  w h e r e  p a t i e n t s  e ng age  i n  c o m p l e x  l a n g u a g e - r e l a t e d  

t a s k s  f o l l o w i n g  a d o m i n a n t  t e m p o r a l  l o b e c t o m y ,  <such  

as  a c q u i r i n g  f l u e n c y  I n  2 f o r e i g n  l a n g u a g e s  or  t he  

a b i l i t y  t o  r e c o l l e c t  n u m b e r s ) ,  t h e  a u t h o r s  a r g u e  

a g a i n s t  t he  s t a b i l i t y  o f  v e r b a l  d e f i c i t s  I n  such  

p a t i e n t s .  A l t h o u g h  M i l n e r ' s  s t u d i e s  sèem t o  i n d i c a t e  

such pe r ma n e nc e  o f  i m p a i r m e n t ,  B l a k e m o r e  & F a l c o n e r  

s t a t e  t h a t  t h e  p r e s e n c e  o f  d e f i c i t s  o v e r  a 

2 - 3 - y e a r - p e r i o d  f a l l s  s h o r t  o f  p r o v i n g  t h e  d u r a b i l i t y  

o f  t h e  d e f i c i t s .  S u b m i t t i n g  t h e  p a t i e n t s  t o  a b a t t e r y  

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

r a n g i n g  f r o m  2 t o  iO o r  more  y e a r s  a f t e r  t h e  i n i t i a l  

i n j u r y ,  t he  a u t h o r s  d e m o n s t r a t e  t h a t  w h i l e  t h e  LH 

p a t i e n t s  a r e  m a r k e d l y  d e f i c i e n t  on an a u d i t o r y - v e r b a l  

l e a r n i n g  t a s k  w i t h i n  2 t o  3 y e a r s  p o s t o p e r a t i v e ,  r a p i d  

i mp r o v e me n t  i s  o b s e r v e d  a f t e r w a r d s .  I n d e e d ,  t h e  mean
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p e r f o r m a n c e  o f  t h i s  g r o u p  o f  p a t i e n t s  h a s  r e t u r n e d  t o  

t h e  p r e o p e r a t i v e  l e v e l  by t h e  f i f t h  p o s t o p e r a t i v e  y e a r .  

A l t h o u g h  t h e i r  s t a t i s t i c a l  a n a l y s e s  r e v e a l  t h a t  

r e c o v e r y  i s  a d v e r s e l y  i n f l u e n c e d  by  i n c r e a s i n g  age o f  

p a t i e n t  a t  t h e  t i m e  o f  o p e r a t i o n  and by p r e s e n c e  o f  

e p i l e p t i c  f i t s , . t h e  r e s u l t s  do l e n d  s u p p o r t  t o  t h e  

t r a n s i e n t  c h a r a c t e r  o f  v e r b a l  d e f i c i t s  f o u n d  in l e f t  

t e m p o r a l  l o b e c t o m i z e d  p a t i e n t s .

C r i t c h l e y  <1962> h a s  c a l l e d  a t t e n t i o n  t o  t h e  

l i n g u i s t i c  c a p a c i t i e s  o f  t h e  r i g h t  h e m i s p h e r e .

A l t h o u g h  r i g h t -  h e m i s p h e r i c  l e s i o n s  ha v e  a m i n i m a l  

e f f e c t  on l a n g u a g e ,  C r i t c h l e y  p o i n t s  o u t  t h a t  damage t o  

t h e  r i g h t  h e m i s p h e r e  may s e v e r e l y  a f f e c t  

l a n g u a g e - r e l a t e d  t a s k s  and r e s u l t  in b l o c k i n g  in  

w o r d - f i n d i n g ,  i n o r d i n a t e  d e l a y s  i n  i d e n t i f i c a t i o n  o f  

l a n g u a g e  < a u d i t o r y  o r  v i s u a l ) ,  d i f f i c u l t i e s  in l e a r n i n g  

n o v e l  l i n g u i s t i v e  m a t e r i a l ,  h e s i t a n c i e s  and  

i n a c c u r a c i e s  o f  s p e e c h .  R i g h t  f r o n t a l  l e s i o n s  may a l s o  

have  a d e l e t e r i o u s  e f f e c t  upon w o r d  f l u e n c y  ( M i c e l i  e t  

a l . ,  1 9 8 1 ) .  A l t h o u g h  such p o s s i b l e  c o n s e q u e n c e s  o f  

r i g h t  h e m i s p h e r i c  l e s i o n s  may o c c u r ,  t h e  c o n s e n s u s  

r e m a i n s  t h a t  s p e e c h  i s  d e p e n d e n t  on t h e  i n t e g r i t y  o f  

t h e  l e f t  h e m i s p h e r e .
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S p a t i a l  O r i e n t a t i o n

W h i l e  t h e  r i g h t  h e m i s p h e r e  h a s  f o r  a l o n g  t i m e  

been a s s o c i a t e d  w i t h  t h e  l e a r n i n g  and r e t e n t i o n  o f  

n o n - v e r b a l  i n f o r m a t i o n  ( M i l n e r ,  1 9 6 5 ;  M i l n e r ,  1 9 6 9 ;  

Newcombe,  1 9 6 9 ;  M i c e l i  e t  a l  . , 1 9 8 1 ) , ,  t h e  e f f e c t s  o f

r i g h t  h e m i s p h e r i c  l e s i o n s  on s p a t i a l  a b i l i t i e s  a r e  n o t  

as  c l e a r l y  l a t e r a l i z e d  a s  t h o s e  o f  l e f t  h e m i p h e r i c  

l e s i o n s  w i t h  r e s p e c t  t o  l a n g u a g e  ( M i l n e r ,  1 9 7 5 ) .  Fo r  

i n s t a n c e ,  w h i l e  c o n s t r u c t i o n a l  a p r a x i a ,  w h i c h  r e f e r s  t o  

a f a i l u r e  t o  s p a t i a l l y  o r g a n i z e  t h e  e l e m e n t  o f  an 

a s s e m b l y  i n t o  a s i n g l e  e n t i t y  ( K l e i s t ,  1 9 3 4 ) ,  i s  most  

o f t e n  a s s o c i a t e d  w i t h  r i g h t  l e s i o n s  ( H e c a e n ,  1 9 6 2 ;  

M c F i e ,  1 9 6 9 ;  Newcombe,  1 9 6 9 )  i t  h a s  a l s o  been f o u n d  

w i t h  l e f t  l e s i o n s  ( C r i t c h l e y ,  1 9 5 3 )  a l t h o u g h  t h e  t y p e  

o f  i m p a i r m e n t  i s  t h e n  d i f f e r e n t .  R i g h t  l e s i o n s  a r e  

a s s o c i a t e d  w i t h  f r a g m e n t e d  d r a w i n g s  w h e r e  t h e r e  i s  an 

o b v i o u s  l o s s  o f  s p a t i a l  r e l a t i o n s  w h i l e  l e f t  l e s i o n s  

l e a d  t o  an e x e c u t i v e  d e f i c i t  by  w h i c h  d r a w i n g s  a r e  

s p a t i a l l y  a c c u r a t e  b u t  o v e r s i m p l i f i e d  ( W a r r i n g t o n ,

1 9 6 9  i n  VynKen & B r u y n , 1 9 6 9 ) .

The  r e l a t i v e l y  l ow l e v e l  o f  s p e c i a l i z a t i o n  o f  t h e  

r i g h t  h e m i s p h e r e  w i t h  s p a t i a l  t a s k s  h a s  been o u t l i n e d  

by N e w c o m b e ' s  r e s u l t s  ( 1 9 6 9 ) .  A l t h o u g h  p a t i e n t s  w i t h  

r i g h t - h e m i s p h e r e  damage a s  o p p o s e d  t o  LH p a t i e n t s  a r e  

i m p a i r e d  on v i s u a l  p a t t e r n - m a t c h i n g ,  v i s u a l  n o n - v e r b a l
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r e c u r r i n g  F i g u r e s  T e s t  and b l o c k  d e s i g n ,  t h e  d i f f e r e n c e  

in p e r f o r m a n c e  f a l l s  s h o r t  o f  s i g n i f i c a n c e .  I n  

c o n t r a s t ,  v i s u a l  c l o s u r e  and s p a t i a l  o r i e n t a t i o n  t e s t s  

r e v e a l  a s e l e c t i v e  d i s a b i l i t y  c o r r e l a t e d  w i t h  damage  

i n v o l v i n g  t h e  p o s t e r i o r  a r e a s  o f  t h e  r i g h t  h e m i s p h e r e .  

C o n t r a r y  t o  t h e .  i m p o r t a n c e  g i v e n  t o  s e v e r i t y  o f  

w o u n d i n g  by E r c u l e i  < 1 9 6 9 )  i n  r e l a t i o n  w i t h  a d j u s t m e n t ,  

Newcombe f o u n d  t h i s  v a r i a b l e  as  w e l l  a s  d e p t h  o f  l e s i o n  

t o  be v i r t u a l l y  n o n - r e l a t e d  t o  t e s t  p e r f o r m a n c e .

P a t i e n t s  w i t h  i n j u r y  t o  t h e  r i g h t  h e m i s p h e r e  a r e  

f o u n d  t o  be d e f i c i e n t  on t a s k s  such as  

t h r e e - d i m e n s i o n a l  b l o c k  c o n s t r u c t i o n  and c o p y i n g  o f  

d e s i g n s  ( Ben t o n , 1 9 6 8 ) ,  a nd  t o  e x h i b i t  d e f i c i t s  such as  

i n a b i l i t y  t o  p e r f o r m  c a l c u l a t i o n s ,  s e n s o r y  d i s o r d e r s ,  

d i s o r i e n t a t i o n  o f  s p a t i a l  i n f o r m a t i o n  and  

h e m i a s o m a t o g n o s i a  , s p a t i a l  a g n o s i a  ( H e c a e n ,  1 9 6 9 ) ,  

a n o s o s o g n o s i a , d r e s s i n g  a p r a x i a ,  and s p a t i a l  n e g l e c t  

( K e r t e s z  & D o b r o w o l s k i ,  1 9 8 1 ) .  S p a t i a l  a g n o s i a s  a r e  

a l s o  r e p o r t e d  a s  b e i n g  s p e c i f i c  t o  p o s t e r i o r  i n j u r i e s  

t o  t h e  m i n o r  h e m i s p h e r e .  Hec a e n  ( 1 9 6 2 )  r e p o r t s  t h a t  

o u t  o f  5 9  c a s e s  o f  t h i s  t y p e  o f  a g n o s i a ,  he f o u n d  51 

i n s t a n c e s  o f  r i g h t  h e m i s p h e r i c  l e s i o n s ,  4 c a s e s  o f  

b i l a t e r a l  l e s i o n s  and 4 i n s t a n c e s  o f  l e s i o n s  t o  t h e  

l e f t  h e m i s p h e r e .  As w e l l ,  d i s t u r b a n c e s  o f  

t o p o g r a p h i c a l  r e l a t i o n s h i p s  such as  i n a b i l i t y  t o  o r i e n t  

o n e s e l f  in s p a c e  a r e  p r i n c i p a l l y  d e p e n d e n t  on
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p a r i e t o - o c c I p I t a l  l e s i o n s  o f  t h e  r i g h t  h e m i s p h e r e .  

Hecaen r e p o r t s  t h a t  o v e r  72% o f  c a s e s  e x h i b i t i n g  such  

d i s t u r b a n c e s  w e r e  due t o  r i g h t  h e m i s p h e r i c  l e s i o n s .

M i l n e r  ( 1 9 6 9 )  b r i n g s  f u r t h e r  e v i d e n c e  f o r  an 

i m p a i r e d  p e r f o r m a n c e  o f  RH p a t i e n t s  on s p a t i a l  t a s k s  by  

r e v i e w i n g  r e s u l t s  o f  s t u d i e s  u s i n g  t h e  R e y - O s t e r r  i e th  

c ompl e x  f i g u r e  <Rey ,  1 9 4 2 ;  O s t e r r i e t h ,  1 9 4 4 ) .  Once  

m o r e , as  a g r o u p , t h e  r i g h t  t e m p o r a l  p a t i e n t  show 

i m p a i r e d  memory on t h i s  n o n - v e r b a l  t a s k  when c ompar ed  

w i t h  t h e  l e f t  t e m p o r a l  g r o u p  upon d e l a y e d  r e c a l l .  One 

i m p o r t a n t  a s p e c t  o f  t h e  i m p a i r m e n t  e x h i b i t e d  by RH 

p a t i e n t s  i s  t h a t  t h e i r  s p a t i a l  d e f i c i t s  a r e  n o t  

s o l e l y  a p p a r e n t  on v i s u a l  t a s k s  b u t  have  a l s o  been  

d e m o n s t r a t e d  on c o mp l e x  t a c t u a l  (We i n s t e  i n , 1 9 6 2 )  o r  

a u d i t o r y  ( M i l n e r ,  1 9 6 2 )  t a s k s .  As s u c h ,  t he  s p a t i a l  

d e f i c i t s  e x h i b i t e d  by p a t i e n t s  who u n d e r g o  r i g h t  

c r a n i o c e r e b r a l  t r a u m a  a r e  t e r m e d  m a t e r  i a l - s p e c i f i c ,  

i . e .  i r r e s p e c t i v e  o f  t h e  mode o f  p r e s e n t a t i o n  o f  t he  

t e s t  m a t e r  i a l .

F i n a l l y ,  u s i n g  a s ampl e  o f  24  LH p a t i e n t s  and 15 

RH p a t i e n t s .  H e i 1 b r u n  ( 1 9 6 9 )  w h i l e  p r o v i d i n g  s u p p o r t  

f o r  t h e  s u p e r i o r i t y  o f  RH p a t i e n t s  on v e r b a l  m e a s u r e s  

f a i l s  t o  d e m o n s t r a t e  an i n f e r i o r  p e r f o r m a n c e  f o r  t h o s e  

p a t i e n t s  on a s p a t i a l  b a t t e r y .  Even when s t r i c t e r  

c r i t e r i a  a r e  a d o p t e d  f o r  s p a t i a l  t e s t s  ( i . e .  e x c l u s i o n  

o f  2 s p a t i a l  t e s t s  s i n c e  t h e y  r e q u i r e  v e r b a l
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r e s p o n s e s ) , no s i g n i f i c a n t  r e s u l t s  a r e  o b t a i n e d .  

F u r t h e r m o r e ,  t h e  e x c l u s i o n  o f  7 p a t i e n t s  f r o m  t h e  LH 

g r o u p  who e x h i b i t  d y s p h a s  i c s y m p t o m a t o l o g y  r e mo v e s  t he  

a c r o s s - g r o u p  s i g n i f i c a n t  d i f f e r e n c e  o b t a i n e d  w i t h  

r e s p e c t  t o  v e r b a l  t a s k s . I f  one a c c e p t s  Mi 1n e r " s 

c o n t e n t i o n  ( 1 9 6 5 )  t h a t  t h e  s i z e  o f  l e s i o n  in t h e  r i g h t  

h e m i s p h e r e  may be o f  h i g h e r  r e l e v a n c e  t h a n  t he  s i t e  o f  

i n j u r y  i t s e l f ,  He i 1 b r u n " s n e g a t i v e  r e s u l t s  may be 

t e n t a t i v e l y  e x p l a i n e d  in t e r m s  o f  l e s i o n  s i z e  n o t  l a r g e  

enough t o  p r o d u c e  any i m p a i r m e n t .  U n f o r t u n a t e l y ,  no 

i n f o r m a t i o n  t h a t  w o u l d  a l l o w  a c o m p a r i s o n  o f  l e s i o n  

s i z e  was a v a i l a b l e .

V i s i on

The i m p o r t a n c e  o f  t h e  r i g h t  h e m i s p h e r e  f o r  v i s u a l  

p e r c e p t i o n  ha s  been r e v e a l e d  by s t u d i e s  l i n k i n g  

p e r c e p t u a l  c h a n g e s ,  v i s u o s p a t i a l  o r  v i s u o c o n s t r u c t i v e  

d e f i c i t s  ( T e u b e r , 1 9 6 2 ;  M i l n e r  1 9 6 2 ;  W e i n s t e i n ,  1 9 6 2 )  

w i t h  r i g h t  h e m i s p h e r i c  l e s i o n s .

I n d e e d ,  r i g h t  t e m p o r a l  l o b e  e p i l e p t i c s  a r e  

i n a c c u r a t e  In p o i n t i n g  o u t  i n c o n g r u i t i e s  in s k e t c h y ,  

c a r  t o o n - 1  I k e  d r a w i n g s  ( M i l n e r ,  1 9 5 8 ) ,  d e f i c i e n t  in  

r e c o g n i t i o n  o f  o v e r l a p p i n g  n o n s e n s e  f i g u r e s  ( K i m u r a ,  

1 9 6 0 ) ,  as  w e l l  as  i m p a i r e d  f o r  f a c e  r e c o g n i t i o n  and  

d e l a y e d  r e c a l l  o f  g e o m e t r i c  f i g u r e s  ( 1 9 6 0 ) .  B r i n g i n g  

f u r t h e r  e v i d e n c e  t o  t h e  p r e d o m i n a n t  r o l e  o f  t he  r i g h t
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h e m i s p h e r e  in v i s u a l  c h a n g e s  a r e  r e s u l t s  i n d i c a t i n g  

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

o c c i p i t a l  h e m i s p h e r e  e x p e r i e n c e  a m a j o r i t y  o f  v i s u a l  

s e i z u r e s  and h a l l u c i n a t i o n s  ( T e u b e r , Ba t  t e r s b y  &

B e n d e r , 1 9 6 0 ) .

I n  an a t t e m p t  t o  i n v e s t i g a t e  t h e  e f f e c t s  o f  r i g h t  

t e m p o r a l - 1 obe damage on r a p i d  v i s u a l  i d e n t i f i c a t i o n ,  

K i m u r a  ( 1 9 6 3 )  t e s t e d  p a t i e n t s  who had u n d e r g o n e  

u n i l a t e r a l  t e m p o r a l  l o b e c t o m y  f o r  t h e  r e m o v a l  o f  

e p i l e p t o g e n i c  t i s s u e .  F i v e  t a c h i s o s c o p i c  t e s t s  w e r e  

u s e d  ; a L e t t e r s ,  O v e r l a p p i n g  No n s e n s e  F i g u r e s ,  

O v e r l a p p i n g  F a m i l i a r  F i g u r e s ,  D o t s  and F a m i l i a r  O b j e c t s  

t e s t s .  P e r f o r m a n c e  was  m e a s u r e d  in t e r m s  o f  t h e  number  

o f  s t i m u l i  c o r r e c t l y  r e c o g n i z e d .  As  w e l l ,  a R e c u r r i n g  

F i g u r e s  t e s t  w h i c h  r e q u i r e s  t h e  s u b j e c t  t o  s a y  w h e t h e r  

o r  n o t  a d e s i g n  had  been p r e s e n t e d  b e f o r e  was  

admi n i s t e r e d .

The  p e r f o r m a n c e  o f  t h e  r i g h t  t e m p o r a l  g r o u p  was  

s i g n i f i c a n t l y  i n f e r i o r  t o  t h a t  o f  t h e  l e f t  g r o u p  on t h e  

O v e r l a p p i n g  No n s e n s e  F i g u r e s ,  D o t s  and R e c u r r i n g  

F i g u r e s  t e s t s .  The  L e t t e r s  and O v e r l a p p i n g  F a m i l i a r  

F i g u r e s  t e s t  f a i l e d  t o  d i s t i n g u i s h  b e t w e e n  t h e  2 

t e m p o r a l  g r o u p s .  The  r e s u l t s  o b t a i n e d  f r o m  an a n a l y s i s  

w h e r e  s i z e  o f  r e m o v a l  was  m a t c h e d  f o r  b o t h  g r o u p s  

i n d i c a t e  t h a t  t h e  i m p a i r e d  p e r f o r m a n c e  o f  t h e  r i g h t  

g r o u p  on t h r e e  o f  t h e  t e s t s  c o u l d  n o t  be a t t r i b u t e d  t o
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a d i f f e r e n c e  in s i z e  o f  e x c i s i o n .  The i m p a i r e d  

p e r f o r m a n c e  o f  r i g h t  t e m p o r a l  p a t i e n t s  on t e s t s  u s i n g  

u n f a m i l i a r  m a t e r i a l  s u g g e s t s  t h a t  damage t o  t he  r i g h t  

t e m p o r a l  l o b e  may a f f e c t  one  ̂s a b i l i t y  t o  d e a l  w i t h  

no v e l  i n f o r m a t i o n .

M i l n e r  ( 1 9 6 5 )  i n v e s t i g a t e d  t h e  l e a r n i n g  a b i l i t y  o f  

74  e p i l e p t i c  p a t i e n t s  w i t h  u n i l a t e r a l  c o r t i c a l  

e x c i s i o n s  on a v i s u a l l y - g u i d e d  maze t a s k .  A l l  

s u b j e c t s  we r e  t o  d i s c o v e r  w h a t  t h e  c o r r e c t  p a t h  was  and  

we r e  r e q u i r e d  t o  a c h i e v e  t h e  c r i t e r i o n  o f  3 s u c c e s s i v e  

e r r o r l e s s  r u n s .  I m p o r t a n t  d i f f e r e n c e s  in p e r f o r m a n c e  

w i t h  r e s p e c t  t o  l o c u s  and l a t e r a l  i t y  o f  l e s i o n  w e r e  

o b t a i n e d .  R i g h t  t e m p o r a l ,  r i g h t

p a r i e t o - t e m p o r o - o c c i p i t a l  and f r o n t a l  l o b e  g r o u p s  w e r e  

s i g n i f i c a n t l y  i m p a i r e d  w h i l e  t h e  p e r f o r m a n c e  o f  

p a t i e n t s  b e l o n g i n g  t o  p a r i e t a l  and l e f t  t e m p o r a l  l o b e  

g r o u p s  a p p r o x i m a t e d  t h a t  o f  t he  c o n t r o l s .  A c o m p a r i s o n  

o f  t h e  r i g h t  and l e f t  t e m p o r a l  l o b e  g r o u p s  i n d i c a t e d  

t h a t  t he  r i g h t  t e m p o r a l  g r o u p  r e q u i r e d  s i g n i f i c a n t l y  

more t r i a l s  t o  a c h i e v e  c r i t e r i o n  and made s i g n i f i c a n t l y  

more e r r o r s .  The i m p a i r m e n t  e x h i b i t e d  by r i g h t  

t e m p o r a l  p a t i e n t s  i s  c o n s i s t e n t  w i t h  K i m u r a ' s  ( 1 9 6 3 )  

f i n d i n g s  r e g a r d i n g  v i s u a l ,  n o n v e r b a l  l e a r n i n g  d e f i c i t s  

in p a t i e n t s  whose r i g h t  t e m p o r a l  l o b e  h a s  been r e m o v e d .

U t i l i z i n g  t he  t e s t s  d e s i g n e d  by G o t t s c h a l d t  

< 1 9 2 9 ) ,  T e u b e r  & We i n s t e  i n ( 1 9 5 6 )  compar ed  t he
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p e r f o r m a n c e  o f  43  c o n t r o l s  and 64  b r a  I n - i n J u r e d  

p a t i e n t s  who had been d i v i d e d  up a c c o r d i n g  t o  s i t e  o f  

damage.  I n  an e f f o r t  t o  m i n i m i z e  t h e  c o n f o u n d i n g  

e f f e c t  o f  e x t r a n e o u s  v a r i a b l e s ,  s t a t i s t i c a l  a n a l y s e s  

we r e  done r e p e a t e d l y  on g r o u p s  w i t h  and w i t h o u t  v i s u a l  

f i e l d  d e f e c t  and g r o u p s  w i t h  and w i t h o u t  a p h a s i a .  

R e s u l t s  i n d i c a t e d  t h a t  w h i l e  a l l  b r a  i n - i  nJ u r e d  g r o u p s  

p e r f o r m e d  w o r s e  t h a n  t h e  c o n t r o l s  on t h e  H i d d e n - F  i g u r e  

t a s k ,  none o f  t he  h e a d - i n j u r e d  s u b g r o u p s  ( a c c o r d i n g  t o  

l o b e )  d i f f e r e d  f r o m  one a n o t h e r .  A d i f f e r e n c e  in  

p e r f o r m a n c e  a c r o s s  s u b g r o u p s  was a p p a r e n t  in t he  

a na l  y  i s f o r  a p h a s i a  o n l y ,  w i t h  t h e  a p h a s i e  f a r i n g  

w o r s e .  The a u t h o r s  c o n c l u d e d  t h a t  i m p a i r m e n t  on t h i s  

t a s k ,  i r r e s p e c t i v e  o f  v i s u a l  o r  s e n s o r y  symptoms i s  a 

n o n s p e c i f i c  s e q u e l  o f  p e n e t r a t i n g  he a d  i n j u r y .

F i n a l l y ,  o t h e r  s t u d i e s  have  f a i l e d  t o  f i n d  any  

d i f f e r e n c e s  in t h e  p e r f o r m a n c e  o f  r i g h t  and l e f t  

h e m i s p h e r e  p a t i e n t s  on a v i s u a l  t a s k .  I n d e e d ,  T e u b e r  & 

M i s h k i n ' s  ( 1 9 5 4 )  o n l y  s i g n i f i c a n t  r e s u l t s  on a t a s k  

r e q u i r i n g  t h e  s u b j e c t s  t o  make Judgment  o f  v i s u a l  and  

p o s t u r a l  v e r t i c a l  u n d e r  v a r i e d  c o n d i t i o n s  o f  body t i l t ,  

c o n c e r n e d  t h e  i m p a i r e d  p e r f o r m a n c e  o f  p a t i e n t s  w i t h  

a n t e r i o r  i n j u r y  v e r s u s  t h a t  o f  p a t i e n t s  w i t h  p o s t e r i o r  

i n j u r y .  No s i g n i f i c a n t  d i f f e r e n c e s  emer ge d  b e t we e n  t he  

r  i g h t - h e m I  s p h e r e  and 1e f t - h e m i s p h e r e  g r o u p s .  U s i n g  

T h u r s t o n e ' s H i d d e n  F i g u r e s  T e s t ,  w h i c h  r e q u i r e s
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s u b j e c t s  t o  e x t r a c t  a v i s u a l  shape  c o n c e a l e d  i n  a 

l a r g e r  d r a w i n g ,  Cor k  i n ( 1 9 7 9 )  r e p o r t e d  t h a t  such t e s t  

i s  s e n s i t i v e  t o  t h e  s i z e  and n o t  t o  a r e a s  o f  l e f t -  and  

r i g h t - h e m I  s p h e r e  l e s i o n s .  The  p e r f o r m a n c e  o f  74  

v e t e r a n s  o f  t h e  K o r e a n  Campa i gn  shows t h a t  t he  H i d d e n  

F i g u r e s  T e s t  doe s  n o t  d e t e c t  p r e s e n c e  o f  a n y  l e s i o n  in  

e i t h e r  h e m i s p h e r e s  20 y e a r s  a f t e r  t h e  w o u n d i n g .

Audi  t i on

M i l n e r ' s  r e s e a r c h  was  i n s t r u m e n t a l  in p o i n t i n g  o u t  

t h e  l a t e r a l  i t y  e f f e c t s  i n  a u d i t i o n .  M i l n e r  ( 1 9 5 8 )

s t a t e s  t h a t  t h e  r e c a l l  o f  i t e m s  o f  a s h o r t  p r o s e

p a s s a g e  o r  p e r f o r m a n c e  on t h e  d e l a y e d  c o n d i t i o n  o f  t h e

L o g i c a l  Memory s u b t e s t  o f  t h e  W e c h s l e r  Memory  S c a l e  a r e

d i s t u r b e d  by 1e f t - t e m p o r a l  l e s i o n s .  D e f i c i e n t  

p e r f o r m a n c e  o f  such p a t i e n t s  wa s  a l s o  n o t i c e d  on a 

d e l a y e d  c o n d i t i o n  o f  t h e  A s s o c i a t i o n  L e a r n i n g  s u b t e s t  

o f  t h e  W e c h s l e r  Memory S c a l e  ( M i l n e r ,  1 9 6 2 ) .  M i l n e r  

p o i n t s  o u t  t h a t  t h e  l e a r n i n g  o f  t h e  p a i r e d  a s s o c i a t e s  

may n o t  be i m p a i r e d  b u t  t h e  a b i l i t y  t o  r e p r o d u c e  such  

a s s o c i a t i o n s  i s  d e f i c i e n t  when c o mp a r e d  t o  p a t i e n t s  

w i t h  e p i l e p t i c  f o c i  in o t h e r  a r e a s .

On t h e  o t h e r  h a n d ,  even  whien a n o n v e r b a l  

aud i  t o r y  t a s k  such as  t h e  S e a s h o r e  M e a s u r e s  o f  M u s i c a l  

T a l e n t s  i s  u s e d  ( M i l n e r ,  1 9 6 2 ) ,  r  i gh t - t e m p o r a l  p a t i e n t s  

e x h i b i t  i n c r e a s e d  d i f f i c u l t y  in d i s c r i m i n a t i n g  on a l l  6
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t e s t s  a l t h o u g h  t h e y  o n l y  do s i g n i f i c a n t l y  w o r s e  on 

t e s t s  o f  t i m e ,  t i m b r e  and t o n a l  t e s t s .  M i l n e r  p o i n t s  

o u t  t h a t  t he  s i z e  o f  l e s i o n  c a n n o t  a c c o u n t  f o r  t he  

m a r k e d  a s y mm e t r y  o f  e f f e c t .  T h e s e  r e s u l t s  i n d i c a t e  

once more  t h a t  t h e  a s y m m e t r y  o f  f u n c t i o n  b e t w e e n  t h e  

l e f t  and r i g h t  h e m i s p h e r e  i s  s t i l l  v a l i d  in y e t  a n o t h e r  

mode o f  p r e s e n t a t i o n .

T e u b e r  ( 1 9 6 2 )  r e p o r t s  a s l i g h t l y  g r e a t e r  

i m p a i r m e n t  o f  b i n a u r a l  l o c a l i z a t i o n  w i t h  r i g h t  

p a r i e t o t e m p o r a l  l e s i o n s  t h a n  w i t h  a ny  l e s i o n  a f f e c t i n g  

t h e  l e f t  h e m i s p h e r e .  Such r e s u l t s  a r e  o b t a i n e d  in  

c o m p a r i n g  t h e  p e r f o r m a n c e  o f  20 men w i t h  p e n e t r a t i n g  

b r a i n  wounds and o f  10 c o n t r o l  s u b j e c t s  on a t a s k  u s i n g  

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

c l i c k s ,  w h i c h  w e r e  p r e s e n t e d  s e p a r a t e l y  one t o  each  

e a r ,  d i f f e r e d  I n  2 r e s p e c t s .  The  i n t e g r i t y  o r  a r r i v a l  

t i m e  o f  c l i c k s  w e r e  v a r i e d  s e p a r a t e l y  so t h a t  one s e t  

of  p r e s e n t a t i o n s  was  c h a r a c t e r i z e d  by  c o n s t a n t  

i n t e n s i t y  b u t  v a r i e d  a r r i v a l  t i m e  w h i l e  t h e  o t h e r  s e t  

i n v o l v e d  c o n s t a n t  a r r i v a l  t i m e  b u t  v a r i e d  i n t e n s i t y .

I t  was  c o n c l u d e d  t h a t

l o c a l i z a t i o n  o f  sound i n  s p a c e  was  i m p a i r e d  by damage  

t o  t h e  r i g h t  c e r e b r a l  h e m i s p h e r e .
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S o me s t h e s  i s

A l o t  o f  t h e  w o r k  done on s e n s o r y - p e r c e p t u a l  

a b i l i t i e s  i s  a t t r i b u t a b l e  t o  T e u b e r  and h i s  r e s e a r c h  

t e a m .  The  p e r f o r m a n c e  o f  p a t i e n t s  w i t h  p e n e t r a t i n g  

i n j u r y  t o  t h e  b r a i n  was  i n v e s t i g a t e d  u s i n g  t he  

S e g u i n - G o d d a r d  F o r m b o a r d  ( T e u b e r  & W e i n s t e i n ,  1 9 5 4 ) .  

T h i r t y - f i v e  men w i t h  a p e n e t r a t i n g  h e a d  i n j u r y  o f  

v a r i o u s  l o b e s  and 12 c o n t r o l s  w e r e  a s k e d  t o  f i t  10 

f o r m s  i n t o  t h e  a p p r o p r i a t e  o p e n i n g s  o f  a b o a r d .  A l l  

s u b j e c t s  w e r e  b l i n d f o l d e d .  The  t e s t i n g  c o n s i s t e d  o f  3 

p h a s e s  ; t he  nor mal  c o n d i t i o n ,  t h e  r o t a t i o n  c o n d i t i o n  in  

w h i c h  t h e  b o a r d  was  i n v e r t e d  w i t h o u t  t h e  k n o w l e d g e  o f  

t h e  s u b j e c t s  ( 1 8 0  r o t a t i o n )  and t h e  r e c a l l  c o n d i t i o n  

f o r  w h i c h  s u b j e c t s  w e r e  t o  d r a w  a l l  t h e  f o r m s  t h e y  

c o u l d  r e m e m b e r .  E r r o r , t i m e  o f  c o m p l e t i o n  and number  

o f  f o r m s  r e c a l l e d  w e r e  r e c o r d e d .  S u b j e c t s  w e r e  

c l a s s i f i e d  a c c o r d i n g  t o  an an t e r i o r - p o s t e r i o r  

d i m e n s i o n ,  l o b e  s u b d i v i s i o n  and l a t e r a l i  t y .

A l l  b r a i n - i n J u r e d  g r o u p s  f a r e d  w o r s e  t h a n  t he  

c o n t r o l s  on a l l  3 m e a s u r e s  o f  p e r f o r m a n c e .  The  

r i g h t - h e m i s p h e r e  g r o u p  t o o k  s i gn i f  i can 1 1 y more  t i m e  

t h a n  t h e  c o n t r o l  g r o u p  and a l l  o t h e r  h e a d - i n j u r e d  

g r o u p s  w i t h  r e s p e c t  t o  t h e  t r a n f e r  o f  l e a r n i n g  f r o m  

f i r s t  t o  s e c o n d  r u n .  I n d e e d ,  f i v e  o f  t h e  s i x  men w i t h  

r i g h t  t e m p o r a l  l e s i o n s  d e m o n s t r a t e d  n e g a t i v e  t r a n s f e r
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In t e r m s  o f  i n c r e a s e d  e r r o r  and t i m e  s c o r e s . Such  

phenomenon p o i n t s  t o  an i n a b i l i t y  t o  use s e n s o r y  

i n f o r m a t i o n  i n d e p e n d e n t l y  o f  t h e  s p a t i a l  o r i e n t a t i o n  o f  

t h e  b o a r d .  Men w i t h  p o s t e r i o r  l e s i o n s  r e c a l l e d  

s i g n i f i c a n t l y  l e s s  f o r m s  w h i l e  t h e  f r o n t a l  g r oup  

p e r f o r m e d  t h e  b e s t  o f  a l l  b r a i n - i n j u r e d  g r o u p s .

We i n s t e  i n ( 1 9 6 2 )  f u r t h e r  i n v e s t i g a t e d  t he  e f f e c t s  

o f  r i g h t  and l e f t  l e s i o n s  upon t a c t i l e  s i z e  

d i s c r i m i n a t i o n .  F i f t y - e i g h t  b r a i n - i n j u r e d  <16  

b i l a t e r a l ;  19 r i g h t ;  2 3  l e f t )  and 20 c o n t r o l  p a t i e n t s  

w e r e  a s k e d  t o  f i n d  o u t  o f  18 c u b e s , t h e  i d e n t i c a l  cube  

i n s i z e  t o  a t a r g e t  cube h i d d e n  f r o m  s i g h t .  P a t i e n t s  

w i t h  r i g h t  h e m i s p h e r e  l e s i o n s  c o m m i t t e d  a s i g n i f i c a n t l y  

g r e a t e r  mean o f  e r r o r s  t h a n  t h e  l e f t -  h e m i s p h e r e  

p a t i e n t s  or  c o n t r o l  s u b j e c t s .  As w e l l ,  such p a t i e n t s  

w e r e  f o u n d  t o  be more  i m p a i r e d  on a t w o - p o i n t  

d i s c r i m i n a t i o n  t a s k .

I n v e s t i g a t i n g  h e m i s p h e r i c  a s y m m e t r y  c o n c e r n i n g  

b a s i c  s e n s o r y  t h r e s h o l d s  ( l i g h t  p r e s s u r e ,  t w o - p o i n t  

d i s c r i m i n a t i o n ,  p o i n t  1o c c a l i z a t i o n ) T e u b e r  and h i s  

c o l l e a g u e s  ( Semmes, W e i n s t e i n ,  Ghent  & T e u b e r ,  1 9 6 0 ) ,  

upon c o m p a r i n g  88  p a t i e n t s  w i t h  u n i l a t e r a l  l e s i o n s  

p r e s e n t e d  t h e  f o l l o w i n g  t h r e e f o l d  c o n c l u s i o n ;  i )  

t a c t i l e  d e f i c i t s  o f  t h e  r i g h t  h a n d  a r e  mor e  e a s i l y  

l o c a l i z e d  t h a n  t h o s e  o f  t h e  l e f t  ha n d  whose r e s p o n s i b l e  

l e s i o n s  a r e  s o m e t i m e s  l a r g e l y  d i s p e r s e d  o v e r  t h e  r i g h t
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h e m i s p h e r e  and in some c a s e s ,  o v e r  t he  l e f t  h e m i s p h e r e ;  

i i ) l e f t  h e m i s p h e r i c  l e s i o n s  p r o d u c e  s e n s o r y  c h a n g e s  in 

b o t h  hands  ; and i i i ) t a c t i l e  d e f i c i t s  o f  t h e  r i g h t  

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

d e f i c i t  on a p o i n t  l o c a l i z a t i o n  i s  h i g h l y  c o r r e l a t e d  

w i t h  d e f i c i t  o n . a  t w o - p o i n t  d i s c r i m i n a t i o n  and l i g h t  

p r e s s u r e  w h e r e a s  such c o r r e l a t i o n  b e t we e n  d e f i c i t s  i s  

n o n e x i s t a n t  f o r  t he  l e f t  h a n d ) . C l a i m s  o f  d i f f e r e n t i a l  

p a t t e r n s  o f  f u n c t i o n a l  r e p r e s e n t a t i o n  have  a l s o  been  

a d o p t e d  by Hecaen ( 1 9 6 2 )  who c l a i m s  t h a t  i n j u r y  t o  t he  

p o s t e r i o r  p a r i e t a l  r e g i o n  o f  t he  m i n o r  h e m i s p h e r e  

p r o d u c e s  d i s t u r b a n c e s  o f  t h e  s o ma t o g n o s I  a o f  t he  

c o n t r a l a t e r a l  s i d e  o r  l i m b  w h i l e  i n j u r y  t o  t he  l e f t  

h e m i s p h e r e  p r o d u c e s  b i l a t e r a l  l o c a l i z e d  o r  g e n e r a l i z e d  

somat ognos  i c d i s t u r b a n c e s .

S o c i a l  A d j u s t m e n t

One o f  t h e  f e w  a c c o u n t s  o f  s o c i a l  a d j u s t m e n t  can  

be f o u n d  in t he  wor k  o f  W a l k e r  and h i s  team ( W a l k e r  & 

E r c u l e i ,  1 9 6 9 ;  E r c u l e i ,  1 9 6 9 ) .  T h e i r  s t u d y  i s  

p a r t i c u l a r l y  i m p o r t a n t  s i n c e  t h e  r e s u l t s  a r e  b a s e d  on 

t he  sampl e  t o  be us e d  in t h e  p r e s e n t  r e s e a r c h .  The  

i m p o r t a n t  sampl e  s i z e  d i f f e r e n c e  ( 2 4 1  in W a l k e r ' s  

s t u d i e s  and 5 2  c a s e s  in t h i s  s t u d y ) ,  p o s s i b l y  due t o  

t he  p a s s a g e  o f  t i m e  and d i f f i c u l t y  in t r a c i n g  a l l  

v e t e r a n s ,  i s  c o n s i d e r e d  r an d o m.  C o n c e r n i n g  wor k  s t a t u s ,
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E r c u l e i ,  in h i s  d i s c u s s i o n  o f  r e h a b i l i t a t i o n  o f  

h e a d - i n j u r e d  men,  r e p o r t s  t h a t  s e i z u r e s ,  w h i c h  may 

o c c u r  in a many as  40% o f  s e v e r e  open he a d  i n j u r i e s  o f  

w a r f a r e  p a t i e n t s  seem t o  be a s s o c i a t e d  w i t h  

u n e m p l o y m e n t .  E p i l e p t i c s  a r e  l e s s  g a i n f u l l y  e mp l o y e d  

m a i n l y  b e c a u s e  o f  p h y s i c a l  d i s a b i l i t y  a l t h o u g h  some 17% 

r e p o r t e d  t h a t  m e n t a l  o r  e m o t i o n a l  p r o b l e m s  we r e  

r e s p o n s i b l e  f o r  t h e i r  i n a b i l i t y  t o  w o r k .  The u n e mp l o y e d  

man was f o u n d  t o  p a r t i c i p a t e  l e s s  in s o c i a l  a c t i v i t i e s  

t h a n  a w o r k i n g  a s s o c i a t e .  N e v e r t h e l e s s ,  d e s p i t e  t he  

s e v e r i t y  o f  t h e  wound i n g s , i t  was  f o u n d  t h a t  a " h i g h  

p e r c e n t a g e  o f  h e a d - i n j u r e d  men ( r e t u r n e d )  t o  wor k "  

( E r c u l e i ,  1 9 6 9 ;  p .  3 8 4 ) .  D a t a  b a s e d  on t h e  O x f o r d  

f i l e s  ( R u s s e l ,  1 9 5 1 )  have  d e m o n s t r a t e d  t h a t  81% o f  open  

h e a d - i n j u r e d  men r e g a i n e d  f u l l  e mp l oyme nt  p r i n c i p a l l y  

in l i g h t  manual  o r  u n s k i l l e d  l a b o r .  Newcombe ( 1 9 6 9 )  has  

a l s o  commented on t h e  s t r i k i n g  r e c o v e r y  made by many .

W i t h  r e s p e c t  t o  t h e i r  s o c i a l  a d j u s t m e n t  p e r  s e ,  

87% r e p o r t e d  a nor mal  s o c i a l  a d j u s t m e n t  w h i l e  o n l y  5 % 

a d m i t t e d  a d i s l i k e  f o r  I n t e r p e r s o n a l  c ommu ni t y  

a c t i v i t i e s .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t ,  c o n t r a r y  

t o  t h e  w i d e s p r e a d  c l a i m  o f  t h e  n e g a t i v e  e f f e c t s  o f  

s e i z u r e s  upon s o m e o n e ' s  l i f e ,  t h e  e p i l e p s y  and  

e p i l e p s y - f r e e  g r o u p s  showed l i t t l e  o r  no s t a t i s t i c a l l y  

s i g n i f i c a n t  d i f f e r e n c e  in t e r m s  o f  t h e i r  p a r t i c i p a t i o n  

in c o mmu n i t y  e v e n t s .
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A p h a s i a  a l o n e ,  and no o t h e r  n e u r o l o g i c a l  d e f i c i t ,  

was f o u n d  t o  i n f l u e n c e  c o n s i d e r a b l y  o n e ' s  i n v o l v e m e n t  

i n s o c i a l  a c t i v i t i e s .  D e s p i t e  an eq u a l  number  o f  

f r i e n d s  when c ompa r e d  t o  t h e  n o n a p h a s i c  p a t i e n t s ,  t he  

a p h a s i e s  e nga ge d  l e s s  in s o c i a l  e v e n t s  (42% vs  64%)  and  

l e s s  f r e q u e n t l y . m a r r i e d  <13% as compa r e d  t o  45  % ) .  The  

a p h a s i e  gr oup was c h a r a c t e r i z e d  by a h i g h e r  p e r c e n t a g e  

o f  men e x p e r i e n c i n g  i m p a i r e d  p o t e n c y .  F i n a l l y ,  o n l y  19 

o u t  o f  2 4 3  (8%)  w e r e  d i s s a t i s f i e d  w i t h  t h e i r  m a r i t a l  

s t a t u s .

U l a l k e r  & E r c u l e i ' s  ( 1 9 6 9 )  c o n c l u s i o n s  s t r e s s  t he  

i m p o r t a n t  r o l e  o f  s e v e r i t y  o f  w o u n d i n g  on t he  

v o c a t i o n a l  and s o c i a l  r e h a b i l i t a t i o n  o f  h e a d - i n j u r e d  

men.  The more s e v e r e  t h e  c r a n  i o c e r e b r a l  t r a u ma  and t he  

l o w e r  t h e  i n t e l l i g e n c e  o f  t h e  v i c t i m  ( E r c u l e i  s u g g e s t s  

a c u t - o f f  v a l u e  o f  9 0 ) ,  t h e  l e s s  c ha nc e  t he  p a t i e n t  

s t a n d s  o f  a c h i e v i n g  a u s e f u l  r e h a b i l i t a t i o n .

O t h e r  r e s e a r c h e r s  have  l i n k e d  he a d  i n j u r y  t o  

p s y c h o s o c i a l  i m p a i r m e n t  a s  w e l l .  I n  h i s  a s s e s s me n t  o f  

t he  p s y c h o s o c i a l  out come o f  s e v e r e  hea d  i n j u r y .  Bond 

( 1 9 7 4 )  n o t e d  t h a t  t h e  d u r a t i o n  o f  p o s t - t r a u m a t i c  

a m n e s i a  ( PTA)  c o r r e l a t e s  h i g h l y  w i t h  t h e  d e g r e e  o f  

s o c i a l ,  m e n t a l  and p h y s i c a l  d i s a b i l i t y  i n c u r r e d .

I n d e e d  h i s  r e s u l t s  show t h a t  i f  t he  PTA e x t e n d s  o v e r  a 

4 - we e k  p e r i o d ,  a s i g n i f i c a n t l y  h i g h e r  number  o f  

p a t i e n t s  s u f f e r  i m p a i r m e n t  in t h e  do ma i n s  o f  memory.
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wor k  and l e i s u r e  p u r s u i t s .  Bond d e p l o r e s  t h e  h i g h l y  

b i a s e d  r e h a b i l i t a t i o n  m e t h o d s  t o w a r d s  p h y s i c a l  

d i s a b i l i t i e s  s i n c e  as  he s t a t e s  " w e a k n e s s ,  s p a s t i c i t y  

and d y s p h a s i a  t e n d  t o  r e c o v e r  e v e n t u a l l y  t o  a v a r i a b l e  

e x t e n t  b u t  m e n t a l  h a n d i c a p  i s  t h e  c a u s e  o f  s e r i o u s  and  

l a s t i n g  d i s a b l e m e n t  " ( p . 1 4 1 ) .  The  l o s s  o f  s o c i a l

c o n t a c t  ha s  a l s o  been r e p o r t e d  a s  b e i n g  t h e  most  

d i s a b l i n g  h a n d i c a p  f o r  t h e s e  p a t i e n t s  ( T h o m s e n ' s ,

1 9 8 4 ) .

P e r s o n a l  i t y

Some o f  t h e  c h a n g e s  a s s o c i a t e d  w i t h  h e a d  i n j u r y  

r e f e r  t o  p r o n o u n c e d  and g e n e r a l i z e d  p s y c h o l o g i c a l  

d e f i c i t s  and p e r s o n a l i t y  c h a n g e s  ( D i k m e n  & Re i t a n , 

1 9 7 8 ) .  A l t h o u g h  f e w  a u t h o r s  h a v e  f o c u s e d  t h e i r  

a t t e n t i o n  and e f f o r t s  on t h i s  t y p e  o f  s e q u e l a e  

c o n c e r n i n g  s e v e r e  c r a n i o c e r e b r a l  t r a u m a ,  t h e  p r e s e n t  

r e v i e w  w i l l  o u t l i n e  in d e t a i l  some o f  t h e  most  

i m p o r t a n t  s t u d i e s  w h i c h  h a v e  c o n t r i b u t e d  t o  an 

u n d e r e mp h a s  i z e d  a s p e c t  o f  p o s s i b l e  c o n s e q u e n c e s  

f o l l o w i n g  h e a d  i n j u r y .

A f t e r  a c k n o w l e d g i n g  t h e  d i f f i c u l t i e s  i n  e v a l u a t i n g  

p e r s o n a l i t y  and e m o t i o n a l  s t a t u s ,  W a l k e r  & E r c u l e i  

( 1 9 6 9 )  r e p o r t  t h a t  p e r s o n a l i t y  c h a n g e s ,  i r r i t a b i 1 i t y , 

d e p r e s s i o n  and i m p a i r e d  J ud gme nt  c o u n t ,  in a d e c r e a s i n g  

o r d e r ,  among t h e  most  f r e q u e n t l y  e n c o u n t e r e d
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c o m p l a i n t s .  L o o k i n g  a t  t h e  p e r f o r m a n c e  o f  t h e i r  

h e a d - I n j u r e d  p o p u l a t i o n ,  h i g h  s c o r e s  on t he  h y s t e r i a ,  

d e p r e s s i o n  and h y p o c h o n d r i a s i s  s c a l e s  o f  t he  MMPI we r e  

n o t e d .  As a w h o l e ,  r i g h t  h e m i s p h e r e  damage was  

a s s o c i a t e d  w i t h  h i g h e r  s c o r e s  t h a n  t h a t  o f  l e f t  

h e m i s p h e r e .  Newcombe < 1 9 6 9 )  r e p o r t s  s i m i l a r  

p e r s o n a l i t y  c h a n g e s  b u t  adds  l o s s  o f  c o n f i d e n c e  and  

t e n s e n e s s  t o  h e r  l i s t  o f  common c o m p l a i n t s .

The c o n t r i b u t i o n  o f  b r a i n  damage t o  p s y c h i a t r i c  

d i s a b i l i t y  and e f f e c t  o f  amount  o f  b r a i n  t i s s u e  damaged  

we r e  a s s e s s e d  u s i n g  t he  O x f o r d  p e n e t r a t i n g  he a d  i n j u r y  

r e c o r d s  < L i shman, 1 9 6 6 ) .  A sampl e  o f  670 h e a d - i n j u r e d  

p a t i e n t s  we r e  f i r s t  c l a s s i f i e d  a c c o r d i n g  t o  3 l e v e l s  o f  

p s y c h i a t r i c  d i s a b i l i t y  b a s e d  on t h e i r  f u n c t i o n i n g  up t o  

5 y e a r s  a f t e r  t he  w o u n d i n g .  ' P s y c h i a t r i c  d i s a b i l i t y '  

was a r b i t r a r i l y  g i v e n  t he  f o l l o w i n g  d e f i n i t i o n *  

" D i s t u r b a n c e  in any  a r e a  o f  m e n t a l  l i f e  as  r e f l e c t e d  by  

i m p a i r e d  i n t e l l e c t u a l  f u n c t i o n ,  d i s o r d e r  o f  a f f e c t ,  

d i s o r d e r  o f  b e h a v i o r ,  s o m a t i c  c o m p l a i n t s  w i t h o u t  

d e m o n s t r a b l e  p h y s i c a l  b a s i s ,  a n d / o r  f o r m a l  p s y c h i a t r i c  

i 11 n e s s . " ( p . 2 6 2 )

N i n e t y - t h r e e  p a t i e n t s  who had r e s e t t l e d  in  

f u l l - t i m e  w o r k ,  had n o t  had any  c o m p l a i n t s  and f o r  whom 

i n t e l l e c t u a l  i m p a i r m e n t  was  n o t  f o u n d  f o r m e d  Group A,  

t h e  ' n o  p s y c h i a t r i c  d i s a b i l i t y '  g r o u p .  Group C,  t he  

' s e v e r e  p s y c h i a t r i c  d i s a b i l i t y '  g r o u p ,  i n c l u d e d
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p a t i e n t s  whose symptoms w e r e  m a r k e d , p e r s i s t e n t  and  

c h r o n i c .  Group B,  t h e  ' m i l d  p s y c h i a t r i c '  g r o u p ,  was  

made up o f  t he  r e m a i n i n g  4 3 3  c a s e s .

W i t h  t h e  i n t e l l e c t u a l  i m p a i r m e n t  t a k e n  i n t o  

c o n s i d e r a t i o n ,  t h e  r e s u l t s  show t h a t  i n d e e d  

p o s t - t r a u m a t i c  p s y c h i a t r i c  d i s a b i l i t y  i s  s i g n i f i c a n t l y  

r e l a t e d  t o  d e p t h  and e x t e n t  o f  b r a i n  damage as w e l l  as  

t o  p o s t - t r a u m a t i c  a m n e s i a  < wh i c h  may be i n t e r p r e t e d  as  

an i n d i r e c t  me a s u r e  o f  t he  s e v e r i t y  o f  b r a i n  damage) .  

The p s y c h i a t r i c  symptoms most  s i g n i f i c a n t  t o  such  

a s s o c i a t i o n  a r e  g e n e r a l i z e d  i n t e l l e c t u a l  i m p a i r m e n t ,  

d y s p h a s i a ,  a p a t h y ,  e u p h o r i a  and b e h a v i o r a l  d i s o r d e r s .

W i t h  r e s p e c t  t o  l o c a t i o n  o f  b r a i n  damage,  t he  

s t u d y  s u g g e s t s  t h a t  w i t h  i n c r e a s i n g  l e v e l  o f  

p s y c h i a t r i c  d i s a b i l i t y ,  1e f t - h e m i s p h e r e  i n v o l v e m e n t  

i n c r e a s e s  a c c o r d i n g l y  b u t  t h i s  r e l a t i o n s h i p  f a i l s  t o  

r e a c h  s i g n i f i c a n c e .  F u r t h e r m o r e ,  t he  p r o p o r t i o n  o f  

s e n s o r y ,  m o t o r  and v i s u a l - f i e l d  d e f e c t s  o f  t he  r i g h t  

s i d e  o f  t he  body ( i . e .  l e f t  h e m i s p h e r e )  i n c r e a s e s  

s l i g h t l y  b u t  s i g n i f i c a n t l y  w i t h  i n c r e a s i n g  p s y c h i a t r i c  

d i s a b i l i t y .  I n c r e a s e s  i n  p s y c h i a t r i c  d i s a b i l i t y  a r e  

a l s o  f o u n d  t o  c o i n c i d e  w i t h  a s l i g h t  i n c r e a s e  in  

f r o n t a l  wounds and a m a r k e d  i n c r e a s e  in t e m p o r a l  

wou nd s .  L i s h m a n ' s  c o n c l u s i o n  a r g u e s  f o r  a p o s s i b l e  

r o l e  on t he  p a r t  o f  t h e  l e f t  h e m i s p h e r e  and t e mp o r a l  

l o b e  i n j u r i e s  in t h e  d e v e l o p m e n t  o f  p o s t - t r a u m a t i c
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p s y c h i a t r i c  d i s a b i l i t y .  I t  i s  s t a t e d  t h a t  " l e f t  

h e m i s p h e r e  l e s i o n s  may c a r r y  some e x t r a  h a z a r d  wh e r e  

t he  p r e s e n t  c o n c e p t  o f  p s y c h i a t r i c  d i s a b i l i t y  i s  

c o n c e r n e d "  <p.  2 6 4  ; L i s h ma n , 1 9 6 6 ) .

T h o m s e n ' s  ( 1 9 8 4 )  1 5 - y e a r  f o l l o w - u p  s t u d y  o f  men 

h a v i n g  s u f f e r e d . b l u n t he a d  t r a u m a ,  has  shown t h a t  

a l t h o u g h  p h y s i c a l  i m p a i r m e n t ,  d y s a r t h r i a  and memory  

d e f e c t s  r e m a i n  s e v e r e  in many c a s e s , t h e  p s y c h o s o c i a l  

and e m o t i o n a l  s e q u e l a e  r e p r e s e n t  t he  most  s e r i o u s  

p r o b l e m .  P e r ma n e n t  c h a n g e s  i n  p e r s o n a l i t y  and e m o t i o n  

a r e  r e p o r t e d  i n  2 / 3 r d s  o f  h i s  s u b j e c t s ,  and such  

s e q u e l a e  a r e  most  s e v e r e  In c a s e s  w i t h  a n t e r i o r  l e s i o n s  

o r  b r a i n s t e m  i n v o l v e m e n t  o r  b o t h .  T w e n t y  p e r c e n t  o f  

h i s  sampl e  d e v e l o p e d  p o s t - t r a u m a t  i c p s y c h o s e s  and 63%

( 5  o u t  o f  8 p a t i e n t s )  o f  such p a t i e n t s  showed s i g n s  o f  

f r o n t a l  a n d / o r  t e m p o r a l  damage .  Changes  in b e h a v i o r  

such as  t i r e d n e s s ,  l a c k  o f  i n t e r e s t s  and s e n s i t i v i t y  

d i s t r e s s  a r e  r a t e d  as  b e i n g  t h e  most  s e r i o u s  p r o b l e m  

f o r  t he  f a m i l i e s  o f  such men.

O t h e r  r e s e a r c h e r s  have  a s s o c i a t e d  r i g h t  f r o n t a l  

damage and m a r k e d  p e r s o n a l  I t y  change  ( M c F i e ,  p e r s on na i  

c o m m u n i c a t i o n ,  r e p o r t e d  in Newcombe,  1 9 6 9 )  as  w e l l  as  

l e s i o n s  t o  t he  a n t e r i o r  p o r t i o n  o f  t h e  f r o n t a l  l o b e s  

w i t h  p e r s o n a l i t y  c h a n g e s  such as  I n d i f f e r e n c e ,  e u p h o r i a  

and a g i t a t i o n  o r  d e p r e s s i o n  ( M c F i e ,  1 9 6 9 ) .
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I n  c o n t r a s t  t o  t he  l i t e r a t u r e  on hea d  I n j u r y  , 

s t u d i e s  - f o c us i ng  on p e r s o n a l i t y  c h a n g e s  and e p i l e p t i c s  

a b o u n d .  A l t h o u g h  i t  c o u l d  be a r g u e d  w i t h  r e a s o n  t h a t  

r e s u l t s  p e r t a i n i n g  t o  one p o p u l a t i o n  may n o t  be 

g e n e r a l i z e d  t o  a n o t h e r , t he  e p i l e p t i c  d a t a  i s  

c o n s i d e r e d  r e l e v a n t  t o  t h e  p r e s e n t  s t u d y  s i n c e  a l l  

v e t e r a n s  have s u f f e r e d  such s e q u e l  and s i n c e ,  a l t h o u g h  

one may no t  be r e f e r r i n g  t o  f r a n k  b r a i n  damage in t he  

cas e  o f  an e p i l e p t i c  p a t i e n t ,  a c e r e b r a l  d y s f u n c t i o n  i s  

in o p e r a t i o n  and t h e r e f o r e ,  such s t u d i e s  may be 

r e l e v a n t  t o  t he  p o p u l a t i o n  a t  h a n d .

Numerous a r e  t h e  a u t h o r s  who p o i n t  t o  s p e c i f i c  

p e r s o n a l i t y  c h a n g e s  In p a t i e n t s  e x p e r i e n c i n g  

t e m p o r a l - 1 obe s e i z u r e s  ( T a y l o r ,  1 9 7 7 ;  L i n d s a y ,  O u n s t e d ,  

& R i c h a r d s ,  1 9 7 9 ) .  B i n g l e y  ( 1 9 5 8 ) ,  I n  h i s  r e v i e w  

p a p e r ,  c o n c l u d e s  t h a t  p a t i e n t s  w i t h  l e f t  t e mp o r a l  

l e s i o n s  may e x h i b i t  a g r e a t e r  t e n d e n c y  f o r  m e n t a l  

symptoms t ha n  p a t i e n t s  s h o w i n g  s i g n s  o f  r i g h t - s i d e d  

t e m p o r a l  a c t i v i t y .  As w e l l ,  P r i t c h a r d ,  Lombroso & 

M c I n t y r e  ( 1 9 8 0 )  n o t e d  t h a t  p a t i e n t s  e x p e r i e n c i n g  l e f t  

t e m p o r a l  l o b e  e p i l e p s y  d e m o n s t r a t e  a h i g h e r  l e v e l  o f  

p s y c h o p a t h o l o g y  t ha n  r i g h t - s i d e d  e p i l e p t i c s  a l t h o u g h  

such t r e n d  does  n o t  r e a c h  s t a t i s t i c a l  s i g n i f i c a n c e .  On 

t he  o t h e r  h a n d ,  s e v e r a l  s t u d i e s  have  n o t  been a b l e  t o  

r e l a t e  l a t e r a l i z a t i o n  o f  t e m p o r a l  l o b e  d i s c h a r g e  t o
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p s y c h i a t r i c  d i s o r d e r  < Kr i s t e n s e n  & S i n d r u p ,  1 9 7 8 ;

Jensen  & L a r s e n ,  1 9 7 9 ) .

I n  a w e l l - k n o w n  s t u d y .  Be a r  & Fed i o < 1 9 7 7 )  

a t t e m p t e d  t o  i d e n t i f y  t h e  p s y c h o l o g i c a l  f e a t u r e s  w h i c h  

may d i s t i n g u i s h  e p i l e p t i c  p a t i e n t s  w i t h  t e m p o r a l  l o b e  

f o c i .  E i g h t e e n ,  b e h a v i o r a l  t r a i t s  w e r e  a s s e s s e d  in 27  

e p i l e p t i c s  <15 p a t i e n t s  w i t h  a r i g h t  t e m p o r a l  and 12 

w i t h  a l e f t  t e m p o r a l  f o c i )  and 12 normal  c o n t r o l s .  The  

t r a i t s  we r e  a s s e s s e d  v i a  q u e s t i o n n a i r e s  f i l l e d  o u t  by  

t he  s u b j e c t s  t h e m s e l v e s  and by one c l o s e  o b s e r v e r .

A l t h o u g h  r i g h t  <RT)  and l e f t  t e m p o r a l  <LT)  

e p i l e p t i c s  d i d  n o t  d i f f e r  i n  o v e r a l l  mean s c o r e s ,  

s i g n i f i c a n t  d i f f e r e n c e s  emer ge d  in t he  p r o f i l e s .  The  

r a t e r s  v i e w e d  t h e  RT g r o u p  as  d i s p l a y i n g  

o b s e s s  i ona l  i sm, v i s c o s i t y ,  e m o t i o n a l i t y  and s a d n e s s  

w h e r e a s  t he  LT p a t i e n t s  we r e  seen t o  d e m o n s t r a t e  a 

g r e a t e r  sense  o f  p e r s o n a l  d e s t i n y .  I n  g e n e r a l  t e r m s ,  

t he  RT gr oup was i d e n t i f i e d  w i t h  e m o t i o n a l  c ha n ge s  

( such as  a n g e r , s a d n e s s ,  e l a t i o n  and h y p e r m o r a l i s m )  

w h i l e  i d e a t i o n a l  t r a i t s  such as  r e l i g i o s i t y  and  

p h i l o s o p h i c a l  i n t e r e s t s  w e r e  b e l i e v e d  t o  be 

r e p r e s e n t a t i v e  o f  t h e  l e f t  g r o u p .  T h i s  d i c h o t o m y  

p a r a l l e l s  t h e  d i s t i n c t i o n  o f t e n  e n c o u n t e r e d  in t he  

l i t e r a t u r e  by w h i c h  r i g h t  t e m p o r a l  f o c u s  i s  a s s o c i a t e d  

w i t h  d i s o r d e r s  o f  mood w h i l e  LT f o c u s  i s  l i n k e d  t o  

t h o u g h t  d i s o r d e r s .
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The p r o f i l e s  d e r i v e d  f r o m  t he  e p i l e p t i c s  and  

r a t e r s  we r e  d i f f e r e n t  and such p a t i e n t - r a t e r  

d i s a g r e e m e n t  was a t t r i b u t e d  t o  c o n t r a s t i n g  d i s t o r t i o n s  

c h a r a c t e r i s t i c  o f  e p i l e p t i c  p a t i e n t s .  The  r i g h t  gr oup  

d i s p l a y e d  ' d e n i a l '  in c o n t r a s t  t o  t he  LT p a t i e n t s  who 

d e m o n s t r a t e d  a . ' c a t a s t r o p h i c '  o v e r e m p h a s i s  o f  d i s s o c i a l  

b e h a v i o r .  More s p e c i f i c a l l y ,  RT e p i l e p t i c s  r e p o r t e d  

more e l a t i o n  w h i l e  t he  LT p a t i e n t s  d e s c r i b e d  more  

a n g e r ,  p a r a n o i a  and d e p e n d e n c e .  The r e s u l t s  o f  t h i s  

s t u d y  p r o d u c e  e v i d e n c e  in s u p p o r t  o f  h e m i s p h e r i c  

a sy mme t r y  in e x p r e s s i o n  o f  a f f e c t .

N i e l s e n  & Kr i s t e n s e n  < 1 9 8 1 )  c o n d u c t e d  a s t u d y  t o  

i n v e s t i g a t e  t he  c o r r e l a t i o n  b e t we e n  s i d e  o f  e p i l e p t i c  

a c t i v i t y  and p e r s o n a l i t y  c h a n g e s .  The a u t h o r s  compar ed  

t he  p e r s o n a l i t y  p r o f i l e s  o b t a i n e d  on v a r i o u s  

p e r s o n a l i t y  i n v e n t o r i e s  o f  4 e x p e r i m e n t a l  g r o u p s ;  a 

l e f t  l a t e r a l ,  l e f t  b a s a l ,  r i g h t  l a t e r a l  and r i g h t  b a s a l  

g r o u p s .  The m e d I o - b a s a l  g r o u p s  f a r e d  w o r s e  t han  t he  

l a t e r a l  g r o u p s  on a l l  t he  p e r s o n a l i t y  i n v e n t o r i e s .  

O v e r a l l ,  p a t i e n t s  w i t h  l e f t  t e m p o r a l - 1 obe f o c u s  t e n d e d  

t o  e n d o r s e  more n e g a t i v e  t r a i t s  and be more e m o t i o n a l l y  

l a b i l e ,  b u t  w i t h  r e s p e c t  t o  a s c h i z o i d  p a r a n o i d  

p e r s o n a l i t y  t r a i t ,  t he  l e f t  g r o u p s ,  d e s p i t e  a t e n d e n c y  

t o  s c o r e  h i g h e r ,  d i d  n o t  s i g n i f i c a n t l y  d i f f e r  f r o m  t he  

r i g h t  g r o u p s . On t he  o t h e r  h a n d ,  p a t i e n t s  w i t h  

l e f t - s i d e  f o c u s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  on t r a i t s
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o f  d e p r e s s i o n  and e m o t i o n a l i t y .  F i n a l l y ,  c o n t r a r y  t o  

t he  r e s u l t s  o b t a i n e d  by Be ar  & F e d i o  < 1 9 7 7 ) ,  t he  

a u t h o r s  f a i l e d  t o  f i n d  a c o r r e l a t i o n  be t we e n  l e f t  f o c u s  

and de p e n d e n c y  and a n g e r  o r  b e t we e n  r i g h t  f o c u s  and  

e l a t i o n .  N i e l s e n  & Kr i s t e n s e n ' s  r e s u l t s  p r o v e d  t he  

p a t i e n t s  w i t h  r j g h t - s i d e d  t e m p o r a l  l o c u s  t o  have t he  

most  b e n i g n  p s y c h o l o g i c a l  p r o f i l e .

Pur pose

M i s s i l e  wounds o f  t h e  b r a i n  have  p r o v e n  t o  be an 

e x c e l l e n t  s o u r c e  o f  m a t e r i a l  f o r  t he  s t u d y  o f  s p e c i f i c  

f o c a l  i m p a i r m e n t .  C o n s e q u e n t l y  much kno wl e dg e  has  been  

g a i n e d  r e g a r d i n g  t he  e f f e c t s  o f  f o c a l  damage i n f l i c t e d  

by h i g h - v e l o c i t y  m i s s i l e s  o v e r  t h e  f i r s t  and s econd  

W o r l d  W a r s .  Numerous i n v e s t i g a t o r s  have  J o i n e d  

e f f o r t s  in an a t t e m p t  t o  s t u d y  s y s t e m a t i c a l 1 y t he  

c o n s e q u e n c e s  o f  such u n f o r t u n a t e  h i s t o r i c a l  e v e n t s .

A p e r u s a l  o f  t he  l i t e r a t u r e  r e v e a l s  e x t e n s i v e  

a c c o u n t s  o f  t he  s e n s o r y ,  m o t o r  and c o g n i t i v e  

c o n s e q u e n c e s  o f  s e v e r e  c r a n i a l  t r a u m a s .  The e v i d e n c e  

w e i g h s  in f a v o r  o f  an assyme t r y  o f  c e r e b r a l  

o r g a n i z a t i o n  f o r  t he  two h e m i s p h e r e s .  H o we v e r ,  d e s p i t e  

t he  r e c o m m e n d a t i o n s  made some 45  y e a r s  ago r e g a r d i n g  

t he  need t o  a s s e s s  t he  n e u r o p s y c h  I a t r I c  d i s o r d e r s  and  

p e r s o n a l i t y  i m p a i r m e n t  o f  such a p o p u l a t i o n  <Ca i r n s ,
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1 9 4 2 ) ,  s c a n t  a t t e n t i o n  ha s  been p a i d  t o  t he  e m o t i o n a l  

h a n d i c a p s  i n c u r r e d  a f t e r  such t r a u m a s . I n d e e d ,  our  

knowledge o f  the p h y s i c a l  a s p e c t  o f  open he ad  i n j u r y  

i s  v a s t  and e x t e n d s  f a r  be y o nd  o u r  k n o w l e d g e  o f  t he  

a b i l i t y  o f  v i c t i m s  o f  s e v e r e  c r a n i o c e r e b r a l  t r a u m a s  t o  

a d j u s t  and adapjk in t h e i r  e v e r y d a y  l i v i n g .

The  p e r f o r m a n c e  o f  such men on a v a r i e t y  o f  

s p e c i a l i z e d  t e s t s  ha s  been e x a m i n e d ,  b u t  t h e  m e a n i n g  

and v a l i d i t y  o f  such a s s e s s m e n t  in t e r m s  o f  e v e r y d a y  

l i v i n g  i s  q u e s t i o n n a b l e . I n d e e d  T e u b e r  ( 1 9 6 9 )  has  

s t a t e d  t h a t  " . . . o r d i n a r y  p s y c h o m e t r i c  t e s t s  a r e  o f  

s u r p r i s i n g l y  l i m i t e d  v a l u e  a s  s u p p l e m e n t s  t o  n e u r o l o g i c  

e x a m i n a t i o n s  a f t e r  b r a i n  i n j u r y , . . . " .  M i l n e r  ( 1 9 6 9 )  

a l s o  commented on t h e  p o o r  v a l u e  o f  such s c o r e s  f o r  

e v e r y d a y  l i v i n g .  F i v e  <5 )  p a t i e n t s  seen a t  t he  

M o n t r e a l  N e u r o l o g i c a l  I n s t i t u t e  w i t h  m a s s i v e  l e s i o n s  of  

t he  r i g h t  p o s t e r i o r  c o r t e x  d i d  n o t  e x h i b i t  any  

d i f f i c u l t y  w i t h  t he  s p a t i a l  t a s k s  o f  t he  

Ulesch 1 e r —Be 1 1 evue I n t e l l i g e n c e  S c a l e  a l t h o u g h  one 

p a t i e n t  c o m p l a i n e d  o f  s p a t i a l  d i f f i c u l t i e s  in s i g n i n g  

h i s  name In t h e  p r o p e r  p l a c e  on a s h e e t  o f  p a p e r !  

S i m i l a r l y ,  i n  t h e  f i e l d  o f  memor y ,  r e s e a r c h e r s  a r e  

be c o mi n g  i n c r e a s i n g l y  awar e  t h a t  memory p r o c e s s e s  

t e s t e d  i n  l a b o r a t o r y  s i t u a t i o n s  may be q u i t e  d i f f e r e n t  

f r o m  t h e  s k i l l s  a c t u a l l y  n e e d e d  f o r  normal  f u n c t i o n i n g  

in e v e r y d a y  l i v i n g  ( Benne t t - L e v y  & P o w e l l ,  1 9 8 0 ;
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N e i s s e r ,  1 9 7 8 ) .  Such o b s e r v a t i o n s  h i g h l i g h t  t he  need  

t o  s u p p l e m e n t  s t a n d a r d  t e s t s  w i t h  more s e n s i t i v e  t a s k s  

t o  b r i n g  ou t  t he  l o n g - t e r m  e f f e c t s  o f  f o c a l  b r a i n  

1 e s i o n s .

The l a c k  o f  k n o wl e d g e  r e g a r d i n g  t he  l e v e l  o f  

a d j u s t m e n t  o f  p . a t i e n t s  h a v i n g  s u f f e r e d  s e v e r e  

p e n e t r a t i n g  c e r e b r a l  t r a u m a t a  ha s  p r o m p t e d  t h i s  

r e s e a r c h . A l t h o u g h  W a l k e r  & E r c u l e i  ( 1 9 6 9 )  t o u c h e d  

upon t he  t o p i c s  o f  s o c i a l  and v o c a t i o n a l  a d j u s t m e n t ,  

l i t t l e  was done in t e r m s  o f  g e n e r a l  p s y c h o s o c i a l  

a d j u s t m e n t  o r  in t h e  r e v e a l i n g  o f  p o t e n t i a l l y  c r u c i a l  

v a r i a b l e s  in t he  l e v e l  o f  a d j u s t m e n t  o f  t he  v e t e r a n s .  

The f i r s t  i s s u e  a d d r e s s e d  was w h e t h e r  o r  n o t ,  40 y e a r s  

a f t e r  t he  f a c t ,  c h a r a c t e r i s t i c  a d j u s t m e n t  l e v e l s  in 

open h e a d - i n j u r e d  p a t i e n t s  w e r e  c o r r e l a t e d  w i t h  s i t e  

and l a t e r a l i t y  o f  c e r e b r a l  i n v o l v e m e n t .  An a t t e m p t  

was made t o  d e t e r m i n e  w h e t h e r  o r  n o t  d i f f e r e n t  l e v e l s  

o f  a d a p t i v e  c a p a c i t y  c o u l d  be p r e d i c t e d  on t he  b a s i s  o f  

l o c u s  o f  c e r e b r a l  damage.

As m e n t i o n e d  p r e v i o u s l y ,  c h a n g e s  in p e r s o n a l i t y  

and a f f e c t  ( H e r ma n n , 1981 ; Hermann & R i e l ,  1981 ;

N i e l s e n  & Kr  i s t e n s e n , 1 9 8 1 ) ,  s e x u a l  d i s t u r b a n c e s  

( S h u k 1 a , S r i v a s t a v a ,  K a t i y a r ,  1 9 7 9 )  as w e l l  as  

p s y c h i a t r i c  d i s t u r b a n c e s  < 6 i b b s ,  1 9 5 1 )  s p e c i f i c  t o  l e f t  

t e m p o r a l - 1 obe e p i l e p t i c s  have  been l a r g e l y  r e s e a r c h e d  

and d e m o n s t r a t e d .  W h i l e  i t  w o u l d  be i d e a l  in t h i s  t ype
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o f  r e s e a r c h  t o  compare  g r o u p s  s t r a t i f i e d  by c e r e b r a l  

l o b e ,  t he  p r e s e n t  sampl e  r e n d e r e d  such an a p p r o a c h  

i m p o s s i b l e  be c a us e  o f  a l i m i t e d  number  o f  p a t i e n t s  

a s s i g n e d  t o  each c e r e b r a l  l o b e .  T h e r e f o r e ,  p a t i e n t s  

w e r e  c a t e g o r i z e d  a c c o r d i n g  t o  an an t e r  i o r - p o s t e r  i or  

d i c h o t o m y .  S i n c e  t h e  most  f r e q u e n t  s i t e s  o f  

e p i l e p t o g e n i c  d i s c h a r g e  a r e  r e c o g n i z e d  t o  be t he  uncus  

and h i p po c amp us  ( P e n f  i e l d  & J a s p e r ,  1 9 5 4 ) ,  and t h e s e  

a r e  l o c a t e d  in t he  a n t e r i o r  p o r t i o n  o f  t he  t e mp o r a l  

l o b e ,  i t  was e x p e c t e d  t h a t  t h e  l e f t - a n t e r i o r  g r oup -  

w h i c h  c o m p r i s e d  a l l  p a t i e n t s  w i t h  damage t o  a c e r e b r a l  

a r e a  s i m i l a r  in l o c a t i o n  t o  t h a t  I n v o l v e d  in l e f t  

t e m p o r a l  e p i 1e c t o g e n i c  p a t i e n t s  -  w o u l d  e x h i b i t  t he  

l o w e s t  l e v e l  o f  a d j u s t m e n t .  M o r e o v e r ,  s i n c e  some o f  

t he  a s p e c t s  i m p o r t a n t  t o  s o c i a l i z a t i o n ,  such as  

l a n g u a g e ,  a r e  t h o u g h t  t o  be s u b s e r v e d  p r i m a r i l y  by t he  

l e f t  c e r e b r a l  h e m i s p h e r e ,  a d i s r u p t i o n  o f  such s y s t e m s  

w o u l d  be e x p e c t e d  t o  i m p a i r  i n t e r a c t i o n s  w i t h  o t h e r s  

a n d ,  c o n s e q u e n t l y ,  i n t e r f e r e  w i t h  a d j u s t m e n t  p r o c e s s  

f o l l o w i n g  head i n j u r y .  Once i t  was  d e t e r m i n e d  w h e t h e r  

or  n o t  s p e c i f i c  p e r s o n a l i t y  and a d j u s t m e n t  p a t t e r n s  

e x i s t  as  a p a r a l l e l  t o  h i g h l y  s p e c i f i c  n e u r o l o g i c a l  

d e f i c i t s  i n c u r r e d  a f t e r  f o c a l  m i s s i l e  wou nd s ,  an 

a t t e m p t  was made t o  p i n p o i n t  t h e  most  c o n t r i b u t i n g  

v a r i a b l e s  t o  p r e d i c t  d i f f e r e n t i a l  r a t e s  o f  a d j u s t m e n t .  

To t h i s  e n d , t he  v a r i a b l e s  l o c u s ,  s i d e ,  d i a m e t e r  and
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d e p t h  o f  l e s i o n  as  w e l l  as  a p h a s i a  and p a r a l y s i s  we r e  

c o n s i d e r e d .  The a d j u s t m e n t  l e v e l  was m e a s u r e d  by t he  

W a s h i n g t o n  P s y c h o s o c i a l  S e i z u r e  I n v e n t o r y  ( W P S I ) and  

t he  S u b j e c t i v e  Memory Q u e s t i o n n a i r e  ( S M Q ) .

H y p o t h e s e s

As w i t h  f i n d i n g s  r e l a t i n g  h i g h l y  s p e c i f i c  

n e u r o l o g i c a l  d e f i c i t s  t o  f o c a l  m i s s i l e  wounds t o  t he  

b r a i n ,  i t  was p r e d i c t e d  t h a t  d i f f e r e n t i a l  l e v e l s  o f  

a d j u s t m e n t ,  as  m e a s u r e d  by t h e  WPSI and SMQ, w o u l d  be 

o b t a i n e d  on t he  b a s i s  o f  l o c u s  o f  c e r e b r a l  damage.

More  s p e c i f i c a l l y ,  i t  was h y p o t h e s i z e d  t h a t  s u b j e c t s  

w i t h  damage t o  t h e  1e f t - a n t e r i o r  r e g i o n  o f  t he  b r a i n ,  

as opposed t o  damage t o  any  o t h e r  c e r e b r a l  a r e a ,  w o u l d  

e x h i b i t  l o w e r  l e v e l s  o f  a d j u s t m e n t  40 y e a r s  a f t e r  t h e i r  

i n i t i a l  i n j u r y .  F u r t h e r m o r e ,  t h e  p r e s e n t  s t u d y  

i n t e n d e d  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  l o c u s ,  s i d e ,  

d i a m e t e r  and d e p t h  o f  l e s i o n  as  w e l l  as  a p h a s i a  and  

p a r a l y s i s  in p r e d i c t i n g  l o n g - t e r m  a d j u s t m e n t  l e v e l s .
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METHODOLOGY

SubJ ec t s

Out  o f  a p o s s i b l e  s a mpl e  o f  122  v e t e r a n s  who  

s u f f e r e d  f r o m  f o c a l  m i s s i l e  w o u n d i n g  d u r i n g  t he  

s ec on d  W o r l d  Wa r ,  52  men,  w i t h  a mean age o f  66 y e a r s  

and a r a n g e  b e t w e e n  59  y e a r s  8 mo n t h s  t o  7 7  y e a r s ,  6 

m o n t h s ,  made up t h i s  s a m p l e .  T h e s e  men f o r m  a h i g h l y  

s e l e c t e d  gr oup ; t h e y  a r e  a l l  m a l e  and a l l  s u f f e r e d  a t  

l e a s t  one p o s t - t r a u m a t  i c s e i z u r e .  The  s e v e r i t y  o f  

t h e i r  w o u n d i n g  r e n d e r s  t he  p r e s e n t  c a s e s  

u n r e p r e s e n t a t i v e  o f  c i v i l i a n  he a d  i n j u r i e s .  F o r  a 

more d e t a i l e d  d e s c r i p t i o n  o f  t h i s  s a m p l e ,  see W a l k e r  & 

J a b l o n  < 1 9 6 1 )  and W a l k e r  & E r c u l e i  < 1 9 6 9 ) .

Four  g r o u p s  o f  v e t e r a n s  w e r e  comparedx r i g h t  

a n t e r i o r ,  r i g h t  p o s t e r i o r ,  l e f t  a n t e r i o r ,  and l e f t  

p o s t e r i o r  g r o u p s .  The a n t e r i o r  g r o u p s  c o n t a i n e d  

p a t i e n t s  who s u f f e r e d  damage t o  t h e  f r o n t a l ,  

p r e - f r o n t a l ,  f r o n t o - t e m p o r a l , f r o n t o -  p a r i e t a l  and  

a n t e r i o r  p o r t i o n  o f  t h e  t e m p o r a l  l o b e ,  w h i l e  t he  

p o s t e r i o r  g r o u p s  we r e  composed o f  c a s e s  h a v i n g  

s u s t a i n e d  damage t o  t h e  p a r i e t a l ,  p a r  I e t o - t e m p o r a l  , 

o c c i p i t a l ,  t e m p o r o - o c c I p I t a l  , p a r  i e t o - o c c  i p I t a l  a r e a s

34
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as  w e l l  as  t o  t he  p o s t e r i o r  p o r t i o n  o f  t h e  t e m p o r a l  

a r e a  ( T h e  s u b d i v i s i o n  done a c c o r d i n g  t o  an 

an t e r  i o r - p o s t e r  i o r  d i m e n s i o n  can be f o u n d  in F i g u r e  1 

and t h e  number  o f  c a s e s  a s s i g n e d  t o  each g r o u p  i s  

r e p r e s e n t e d  in T a b l e  1 . )

I n s e r t  F i o u r e  1 and T a b l e  1 a b o u t  h e r e

M a t e r  i al

D e t a i l e d  m e d i c a l  r e c o r d s  o f  a l l  v e t e r a n s  Ke p t  a t  

t h e  t i m e  o f  t h e i r  s t a y  in C u s h i n g  G e n e r a l  H o s p i t a l  

( F r a m i n g h a m ,  M a s s a c h u s e t t s )  w e r e  a v a i l a b l e  in t he  

D e p a r t m e n t  o f  P s y c h i a t r y  a t  t h e  H e n r y  F o r d  H o s p i t a l .

As w e l l ,  i n f o r m a t i o n  r e g a r d i n g  t h e  p h y s i c a l  p r o g r e s s  

o f  each man f o l l o w e d  up by c o r r e s p o n d e n c e  and  

q u e s t i o n n a i r e s  f i l l e d  o u t  i n  1950  and 1960  was p a r t  o f  

each f i l e .

The W a s h i n g t o n  P s y c h o s o c i a l  S e i z u r e  I n v e n t o r y  or  

t h e  W a s h i n g t o n  P s y c h o s o c i a l  I n v e n t o r y  and t he  

S u b j e c t i v e  Memory S c a l e  w e r e  g i v e n  a s  p a r t  o f  a l a r g e r  

q u e s t i o n n a i r e  w h i c h  was d e s i g n e d  t o  a s s e s s  t he  

v e t e r a n s "  a d j u s t m e n t  l e v e l s .  ( A l l  t h r e e  s c a l e s  can be 

f o u n d  in Append i x A . )
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An t e r  I o r

P o s t e r  I o r

F i g u r e  1 .  S u b d i v i s i o n  o f  s u b j e c t s  a c c o r d i n g  t o  an
an t e r i o r - p o s t e r i o r  d i c h o t o m y
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TABLE 1

Open h e a d - i n j u r e d  s u b j e c t s »  g r o u p e d  by s i d e  and  
l o c u s  o f  wound I n g , t o  whom t h e  UIPSI and SMQ w e re  
adm In i s t e r e d .

WPSI SMQ
L e f t  A n t e r i o r

n = l 5 n = l 3
F r o n t a l  5 5
F r on  t o - p a r  i e t a l  5 3
F r o n t o - p a r i e t o - t e m p o r a l  1 1

Fr on  t o - t e m p o r a l  2 2
A n t e r i o r  p o r t i o n  o f  t e m p o r a l  2 2

L e f t  P o s t e r i o r
n = l  5 n«=l 6

P a r  i e t a l  10 11
P a r i e t o - o c c i p i t a l  4 4
Occ i p i t a l  1 1

R i o h t  A n t e r i o r  

F r o n t a l  *
F r o n t o - p a r i e t a l  *  1 2

n=4 n= 6

F r o n t a l  *  3 4

R i g h t  P o s t e r i o r
n* » 1 0  n= * 1 2

P a r i e t a l  *  5 8

Par  i e t o - t e m p o r a l  2 2
Pa r  I e t o - o c c 1p I t a l  3 2

*  One v e t e r a n  was f o u n d  t o  have  b i l a t e r a l  da m a ge , 
a f f e c t i n g  p r e d o m i n a n 1 1 y t h e  r i g h t  h e m i s p h e r e .  S u r g i c a l  
o p e r a t i o n  was p e r f o r m e d  on t he  r i g h t  h e m i s p h e r e  a l o n e .
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Wash I n g t o n  P s y c h o s o c i a l  S e i z u r e  I n v e n t o r y  ( W P S I )

T h i s  1 3 2 - i t e m  i n v e n t o r y  ( D o d r i l l ,  B a t z e l ,

Que i s s e r , & T e m k i n » 1 9 8 0 )  was d e s i g n e d  t o  a s s e s s  the

p s y c h o s o c i a l  a d j u s t m e n t  o f  e p i l e p t i c  p a t i e n t s .  The  

e i g h t  s c a l e s  w h i c h  make up th e  i n v e n t o r y  w e re  

e m p i r i c a l l y  d e v e l o p e d  and s t a n d a r d i z e d  on a p o p u l a t i o n  

o f  127 e p i l e p t i c s .

Fo r  th e  p u r p o s e  o f  th e  p r e s e n t  s t u d y ,  a l l  s c a l e s  

e x c e p t  t h a t  c o n c e r n i n g  t h e  F a m i l y  B a c k g r o u n d  w e re  

u s e d .  Q u e s t i o n s  r e l a t i n g  t o  t h e  p a t i e n t a s  c h i l d h o o d  

e v e n t s  w e re  b e l i e v e d  t o  be b e t t e r  d e l e t e d  s i n c e  a s k i n g  

such q u e s t i o n s  o v e r  t h e  phone was c o n s i d e r e d  t o  be 

i n a p p r o p r i a t e .  T h u s ,  q u e s t i o n s  2 , 1 2 , 4 7 , 5 4 , 8 5 ,

9 6 , 1 0 7 , 1 1 3 , 1 2 0  and 132 w e r e  e x c l u d e d .  As w e l l ,  

q u e s t i o n s  3 , 1 6 , 1 1 0  and 127 w e r e  e x c l u d e d  as  t h e y  

f o c u s e d  on th e  p o s s i b i l i t y  o f  f u t u r e  v o c a t i o n a l  

a d v a n c e m e n t .  I t  was f e l t  t h a t  v e r y  f e w  men in our  

s ample  w o u l d  s t i l l  be p a r t  o f  t he  w or k  f o r c e .  

T h e r e f o r e ,  a 1 1 8 - i t e m  i n v e n t o r y  was us e d  as p a r t  o f  

t h i s  s t u d y .

The o t h e r  se v e n  s c a l e s  a r e  as  f o i l o w s : E m o t i o n a l  

A d j u s t m e n t ,  I n t e r p e r s o n a l  A d j u s t m e n t ,  V o c a t  i onal  

A d j u s t m e n t ,  F i n a n c i a l  S t a t u s ,  A d j u s t m e n t  t o  S e i z u r e s ,  

M e d i c i n e  and M e d i c a l  M a n a g e m e n t ,  and O v e r a l l  

P s y c h o s o c i a l  F u n c t i o n i n g  ( R e f e r  t o  A p p e n d i x  B f o r  the  

p r o f i l e  f o r m ) . I n  a d d i t i o n ,  t h e  two new s c a l e s  added
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by D o d r i l l  in 1 9 8 3 ,  c o n c e r n i n g  i n t e l l i g e n c e  and 

n e u r o p s y c h o l o g i c a l  i m p a i r m e n t ,  w e re  u s e d .

F i n a l l y ,  t h r e e  v a l i d i t y  s c a l e s  a r e  a v a i l a b l e !  the  

B l a n k  I t e m s  S c a l e ,  L i e  S c a l e ,  and Rare  i t e m s  S c a l e .  

Because i t e m s  w e r e  d e l e t e d  f r o m  the  o r i g i n a l  

q u e s t i o n n a i r e ,  the  number o f  i t e m s  r e q u i r e d  f o r  a v a l i d  

p r o f i l e  was chan ged in an e f f o r t  t o  c o n s e r v e  the  

p e r c e n t a g e  o f  th e  t o t a l  number o f  q u e s t i o n s  r e l e v a n t  

f o r  each v a l i d i t y  s c a l e .  T h e r e f o r e ,  i t  was the  

i n t e n t i o n  o f  the  a u t h o r  t o  r e s p e c t  th e  10%, 30%, and  

29% c u t - o f f  p o i n t s  f o r  th e  B la n k  I t e m s  S c a l e ,  L i e  

S c a l e  and Rare  I t e m s  S c a l e .  H o w e v e r ,  beca us e  o f  the  

n a t u r e  o f  the  p o p u l a t i o n  i n v o l v e d ,  the  B l a n k  S c a l e  was  

used  as the  o n l y  v a l i d i t y  s c a l e .  As i n d i c a t e d  by  

D o d r i l l ,  B a t z e l ,  Que i s s e r  & T e m k in  < 1 9 8 0 ) ,  " s e v e r e  

e m o t i o n a l  d i s t u r b a n c e  may a l s o  r e s u l t  in i n c r e a s e d  

e nd o r s e m e n t  o f  r a r e  i t e m s ,  and t h i s  p o s s i b i l i t y  needs  

t o  be c o n s i d e r e d  when o t h e r  f a c t o r s  can be r u l e d  o u t . "  

<p.  1 3 3 ) .  I t  was f e l t  t h a t  t he  e l e v a t e d  number o f  r a r e  

i t e m s  e n d o r s e d  in some c a s e s  was a r e s u l t  o f  the  

e m o t i o n a l  d i s t r e s s  f o l l o w i n g  a s e v e r e  head I n j u r y  and  

n o t  due t o  random r e s p o n d i n g  o r  poor  u n d e r s t a n d i n g .

T h i s  o p i n i o n  was b a s e d  on c l i n i c a l  Judgment  f o l l o w i n g  

each i n t e r v i e w .

The most  f r e q u e n t l y  e n d o r s e d  i t e m  on th e  Rare  

S c a l e  f o r  a l l  g r o u p s ,  w i t h  a p e r c e n t a g e  o f  s u b j e c t s
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r a n g i n g  f r o m  50% t o  71%, was i t e m  7 0 ,  w h i c h  r e f e r s  t o  

h a v i n g  ne ed ed  s u r g e r y  f o r  o n e ' s  m e d i c a l  c o n d i t i o n .  The  

h i g h  p e r c e n t a g e  o f  v e t e r a n s  e n d o r s i n g  t h i s  i t e m  i s  

u n d e r s t a n d a b l e ,  c o n s i d e r i n g  t h e  n a t u r e  o f  t h e i r  i n j u r y .  

O n l y  one s u b j e c t  gave an a f f i r m a t i v e  ans w er  c o n c e r n i n g  

Q u i d o d z e l l ' s  d i s e a s e ,  w h i c h  i s  in f a c t  a n o n - e x  i s t a n  t  

m e d i c a l  c o n d i t i o n ,  and l e s s  t h a n  8 % o f  a l l  s u b j e c t s  

a d m i t t e d  t o  u s i n g  a l c o h o l  o r  d r u g s  e x c e s s i v e l y .  None  

o f  t he  s u b j e c t s  e n d o r s e d  i t e m s  h a v i n g  t o  do w i t h  

w a n t i n g  t o  harm o t h e r s ,  h e a r i n g  v o i c e s  when no one i s  

a r o u n d ,  u n c a r i n g  p a r e n t s ,  o r  h a v i n g  o f t e n  been p u n i s h e d  

w i t h o u t  cause  as  a c h i l d .  The  r e m a i n i n g  i t e m s  d e a l i n g  

w i t h  o n e ' s  a t t i t u d e s  t o w a r d s  d o c t o r s  w e r e  m i n i m a l l y  

r e p r e s e n t e d  a c r o s s  g r o u p s ,  a l t h o u g h  a d m i t t i n g  t o  

f e e l i n g  u n c o m f o r t a b l e  and d i s l i k i n g  o n e ' s  d o c t o r  

i n c r e a s e d  in many c a s e s  t h e  R a r e  I t e m s  S c a l e  above  the  

c u t - o f f  p o i n t  o f  4 .  T h e r e f o r e ,  none o f  th e  p r o f i l e s  

was d i s q u a l i f i e d  on t h e  b a s i s  o f  t h i s  s c a l e .

W i t h  r e s p e c t  t o  t h e  L i e  S c a l e ,  t h e  most  f r e q u e n t l y  

e n d o r s e d  i t e m s  w e r e  1 7 ,  3 5 ,  50 and 5 8 .  A h i g h e r  number  

o f  s u b j e c t s  w i t h  damage t o  t h e  l e f t  a n t e r i o r  r e g i o n  o f  

t he  b r a i n  p r o d u c e d  p r o f i l e s  w i t h  L i e  s c o r e s  above the  

s u g g e s t e d  c u t - o f f  p o i n t ,  a l t h o u g h  t h i s  d i f f e r e n c e  was  

n o t  s i g n i f i c a n t .  The o n l y  s i g n i f i c a n t  d i f f e r e n c e  w i t h  

r e s p e c t  t o  t h i s  s c a l e  was o b t a i n e d  f o l l o w i n g  a ^  t e s t  

c o m p a r i s o n  o f  t h o s e  f i l l i n g  o u t  th e  WPSI and t h o s e
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c o m p l e t i n g  the  UiPI . O n l y  t h e  s u b j e c t s  w i t h  l e f t  

a n t e r i o r  c e r e b r a l  damage who f i l l e d  o u t  t h e  WPI l e f t  a 

s i g n i f i c a n t l y  h i g h e r  number o f  b l a n k  i t e m s  ( 1 2 ) =  

2 . 8 , 2 . < . 0 2 ) a l t h o u g h  t h e i r  s c o r e s  w e r e  s t i l l  w i t h i n  

t he  v a l i d  r a n g e .  Tw o-w ay  ANOVAs p e r f o r m e d  on a l 1 3 

v a l i d i t y  s c a l e s , r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  any o f  t h e  g r o u p s .  Because  o f  the  r e l a t i v e  

r e c e n c y  o f  t h i s  i n s t r u m e n t  and t h e  n a t u r e  o f  the  

p o p u l a t i o n  u n d e r  i n v e s t i g a t i o n ,  o n l y  t h e  p r o f i l e s  f o r  

w h i c h  a l l  t h r e e  v a l i d i t y  s c a l e s  w e r e  e x c e e d e d  o r  w her e  

a s i g n i f i c a n t  number o f  i t e m s  w e r e  l e f t  b l a n k ,  w e re  

e x c l u d e d .  O v e r a l l ,  3 p r o f i l e s ,  one f r o m  each o f  the  

l e f t - a n t e r i o r ,  r  i gh t - a n  t e r  i o r  and r i g h t - p o s t e r i o r  

g r o u p s , w e re  e x c l u d e d  on th e  b a s i s  o f  the  number o f  

bl  ank i terns.

Upon c o m p l e t i o n  o f  t he  i n v e n t o r y ,  each  

q u e s t i o n n a i r e  was s c o r e d  in a f a s h i o n  s i m i l a r  t o  t h a t  

o f  th e  M M P I , and a p r o f i l e  was d e r i v e d  f o r  each  

p a t i e n t .  The more e l e v a t e d  th e  s c o r e ,  the  h i g h e r  the  

l e v e l  o f  m a l a d j u s t m e n t  on a l l  c l i n i c a l  s c a l e s  e x c e p t  

t h a t  f o r  I n t e l l i g e n c e .  I t  s h o u l d  be n o t e d  t h a t  a l l  o f  

Dodr i l l ' s  s c a l e s  a r e  a d e q u a t e  f o r  g r o u p s ,  b u t  n o t  so  

much f o r  i n d i v i d u a l s .  C o n s e q u e n t l y ,  g r o u p s  we re  

compared  in t e r m s  o f  a v e r a g e  p r o f i l e s  on t h e  W P S I .

D o d r i l l  e t  a l . ( 1 9 8 0 )  r e p o r t  an i n t e r r a t e r  

r e l i a b i l i t y  r a n g i n g  f r o m  0 . 8 0  f o r  s c a l e  7 t o  0 . 9 5  f o r
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s c a l e  3 ,  and a t e s t - r e  t e s t  r e l i a b i l i t y  r a n g i n g  f r o m

0 . 6 6  f o r  s c a l e  7 t o  0 . 8 7  f o r  s c a l e  5 .  F i n a l l y ,  the  

c o n c u r r e n t  v a l i d i t y  c o e f f i c i e n t s  b e t w e e n  the  c l i n i c a l  

s c a l e s  and p r o f e s s i o n a l  r a t i n g s ,  w h i c h  a r e  a l l  

s i g n i f i c a n t  a t  the  0 . 0 1  l e v e l ,  r a n g e  f r o m  0 . 5 6  f o r  

s c a l e  7 t o  0 . 7 5 - f o r  s c a l e  1 .  F o r  a d d i t i o n a l  r e f e r e n c e s  

on th e  W P S I , r e f e r  t o  B a t z e l , D o d r i l l ,  & F r a s e r  

< 1 9 8 0 ) ,  D o d r i 1 ,  B r e y e r , D ia m o nd ,  D u b i n s k y ,  & G e a r y  

( 1 9 8 4 )  and D o d r i l l ,  Be 1 e r ,  K a s p a r i c k ,  T a c k e ,  T a c k e ,  & 

Tan ( 1 9 8 4 ) .

W a s h i n g t o n  P s y c h o s o c i a l  I n v e n t o r y  ( W P I )

The W a s h i n g t o n  P s y c h o s o c i a l  I n v e n t o r y  ( W P I ) i s  a 

v a r i a t i o n  o f  th e  WPSI in t h a t  t he  o n l y  c h a n g e s  made 

w e r e  th e  r e p l a c i n g  o f  th e  w o r d  ' s e i z u r e '  by the  p h r a s e  

' m e d i c a l  c o n d i t i o n ' .  The r e v i s i o n  i s  so r e c e n t  t h a t  no 

r e l i a b i l i t y  o r  v a l i d i t y  s t u d i e s  e x i s t  t o  d a t e .

H o w e v e r ,  D o d r i l l  ( p e r s o n a l  c o m m u n i c a t i o n ,  1 9 8 5 )  

b e l i e v e s  t h a t  th e  p s y c h o m e t r i c  p r o p e r t i e s  o f  t he  WPI

w i l l  be q u i t e  s i m i l a r  t o  t h o s e  o f  th e  W PS I .  The WPI

was g i v e n  t o  a l l  v e t e r a n s  who had n o t  e x p e r i e n c e d  any  

s e i z u r e s  in  the  l a s t  20 y e a r s .  R e s u l t s  o f  t e s t s  

c a r r i e d  o u t  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  2  f o r m s  o f  

the  WPSI d i f f e r e n t i a l l y  a f f e c t e d  t h e  r e s u l t s  i n d i c a t e d  

no s i g n i f i c a n t  d i f f e r e n c e s  f o r  any  o f  th e  c l i n i c a l

s c a l e s  e x c e p t  t h a t  o f  S c a l e  6 , A d j u s t m e n t  t o
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S e i z u r e s / H e a d  I n j u r y  ( 1 2 )  «= - 2 . 3 3 ,  e. < . 0 4 ) .  The  

l e f t - a n t e r i o r  s u b j e c t s  f i l l i n g  o u t  th e  WPSI (M = 5 . 2 5 ) ,  

t h u s  h a v i n g  e x p e r i e n c e d  s e i z u r e s  in t he  r e c e n t  p a s t ,  

s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  f i l l i n g  o u t  the  

WPI (M =  . 9 0 ) .  T h e r e f o r e ,  th e  s u b j e c t s  s t i l l  

e x p e r i e n c i n g  s e i z u r e s  o b t a i n e d  s i g n i f i c a n t l y  h i g h e r  

l e v e l s  o f  m a l a d j u s t m e n t  t h a n  s e i z u r e - f r e e  l e f t - a n t e r i o r  

s u b j e c t s  on th e  A d j u s t m e n t  S c a l e .  C o n s e q u e n t l y ,  w i t h  

t h e  e x c e p t i o n  o f  the  e x c l u s i o n  o f  t h e  l e f t - a n t e r i o r  

s u b j e c t s  a n s w e r i n g  t he  WPSI on t h e  A d j u s t m e n t  S c a l e ,  

a l l  f u r t h e r  s t a t i s t i c a l  a n a l y s e s  w e re  p e r f o r m e d  w i t h  

a l l  s u b j e c t s  r e g a r d l e s s  o f  w h i c h  f o r m  o f  th e  WPSI was  

f i l l e d  ou t .

Memory S c a l e

The S u b j e c t i v e  Memory Q u e s t i o n n a i r e  (SMQ;

Benne t  t - L e v y  & P o w e l l ,  1 9 8 0 )  was d e s i g n e d  t o  measure  

memory f u n c t i o n i n g  in d a i l y  s i t u a t i o n s .  C o n t r a r y  t o  

s t a n d a r d  l a b o r a t o r y  t a s k s ,  t h i s  s e l f - r e p o r t  measure  o f  

memory l o s s  i s  g e a r e d  t o w a r d s  p i n p o i n t i n g  more  

a c c u r a t e l y  the  memory d e f i c i t s  o f  an i n d i v i d u a l .

The SMQ was used  in o r d e r  t o  s t u d y  th e  e x t e n t  and  

n a t u r e  o f  p o s s i b l e  memory d e f i c i t s  o f  an open 

h e a d - i n j u r e d  p o p u l a t i o n .  T h i s  4 3 - i t e m  q u e s t i o n n a i r e  

was s t a n d a r d i z e d  on 141 s u b j e c t s .  The a u t h o r s  have
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r e p o r t e d  a t e s t - r e t e s t  r e l i a b i l i t y  c o e f f i c i e n t  o f  

0 . 6 6

Each p a t i e n t  r e c e i v e d  an o v e r a l l  s c o r e  f o r  the  

Memory S c a l e  based  on a 5 - p o i n t  answer  f o r  each i t e m .  

The h i g h e r  the  s c o r e ,  the  b e t t e r  the  a b i l i t y  t o  de a l  

w i t h  the  l i s t  i t e m s  on a d a i l y  b a s i s .  Once a g a i n ,  

g r o u p s  o f  p a t i e n t s  w e re  compared in t e r m s  o f  mean 

p e r f o r m a n c e s  on t h i s  m e a s u r e .

P r o c e d u r e

The i n i t i a l  c o n t a c t  was made t h r o u g h  a l e t t e r  

w h i c h  was s e n t  o u t  t o  a t o t a l  o f  1 2 2  v e t e r a n s  f o r  whom 

a d d r e s s e s  w e re  a v a i l a b l e .  The s t a n d a r d  l e t t e r  

i n t r o d u c e d  the  s t u d y  and e x p l a i n e d  i t s  p u r p o s e .  As 

w e l l ,  a v o l u n t e e r  a g r e e m e n t  f o r m  on w h i c h  c o n s e n t  was  

s o u gh t  and name o f  a s i g n i f i c a n t  o t h e r  r e q u e s t e d  was  

i n c l u d e d  in the  f i r s t  l e t t e r .  A r e s p o n s e  s h e e t  was t o  

be f i l l e d  o u t  and s e n t  back  t o  ou r  r e s e a r c h  team in the  

se 1f - a d d r e s s e d  e n v e l o p e  p r o v i d e d  f o r  t h i s  pur p os e  (See  

A p p e n d i x  C f o r  the  l e t t e r ) .

S i x t y  i n t e r v i e w s  w e r e  c o n d u c t e d .  Ho we v e r ,  f o u r  

i n t e r v i e w s  w e re  c o n d u c t e d  w i t h  a s i g n i f i c a n t  o t h e r  and ,  

a l t h o u g h  some p a r t s  o f  the  q u e s t i o n n a i r e  c o u l d  e a s i l y  

be a nsw er ed  by someone o t h e r  t han  the  v e t e r a n  h i m s e l f ,  

the  WPSI and the  Memory Q u e s t i o n n a i r e  c o u l d  n o t .
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T h e r e f o r e , t h e s e  f o u r  i n t e r v i e w s  w e r e  n o t  i n c l u d e d  in  

t h e  p r e s e n t  a n a l y s i s .  Two o t h e r  v e t e r a n s  r e q u e s t e d  t o  

have  t h e  q u e s t i o n n a i r e  s e n t  t o  them a n d , a l t o u g h  some 

i n f o r m a t i o n  was g a t h e r e d  on t h e  p h o n e ,  t h e  UIPSI and  

Memory Q u e s t i o n n a i r e  w e r e  n e v e r  r e t u r n e d .  F i n a l l y ,  2 

v e t e r a n s  t o  whom t h e  e n t i r e  q u e s t i o n n a i r e  was  

a d m i n i s t e r e d  w e r e  n o t  i n c l u d e d  in t h e  p r e s e n t  s t u d y  

s i n c e  n e i t h e r  man c o u l d  be a s s i g n e d  t o  any  o f  t h e  f o u r  

g r o u p s . One s u s t a i n e d  damage t o  b o t h  t h e  l e f t  

f r o n t o t e m p o r a l  and r i g h t  f r o n t o p a r i e t a l  r e g i o n s ,  w h i l e  

t h e  s e c on d man s u f f e r e d  f r o m  b r a i n  damage a f f e c t i n g  the  

f r o n t a l ,  p a r i e t a l  and o c c i p i t a l  a r e a s .  T h u s , o u r  f i n a l  

sa m p le  c o n s i s t e d  o f  52  v e t e r a n s ,  o f  whom 10 r e c e i v e d  

t h e  UIPSI and 4 2 ,  th e  UIPI .

F o r t y - o n e  l e t t e r s  w e r e  r e t u r n e d  w i t h  unknown  

a d d r e s s e s .  The n e x t  r e s o r t  was t h e n  t o  s e n d  t h e  names  

and s e r i a l  numbers  t o  t h e  V e t e r a n s '  A d m i n i s t r a t i o n  

( V . A . )  in  t h e  hope t h a t  t h e  V . A . w o u l d  have  a more  

r e c e n t  r e c o r d  o f  a d d r e s s e s . S i n c e  most  o f  th e  men a r e  

l i k e l y  t o  r e c e i v e  a p e n s i o n ,  i t  was  f e l t  t h a t  t h e i r  

names w o u l d  be on t h e  V . A . r e c o r d s .  As can be 

e x p e c t e d ,  t h i s  way o f  t r a c i n g  p e o p l e  i s  v e r y  

t i m e - c o n s u m i n g  and u n f o r t u n a t e l y ,  t o  d a t e ,  no p o s i t i v e  

r e s u l t s  have been o b t a i n e d .

T h r e e  l e t t e r s  w e r e  r e t u r n e d  b e c a u s e  t h e  v e t e r a n s  

had d i e d  and e i g h t  r e f u s e d  t o  p a r t i c i p a t e .  T h i s
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e x t r e m e l y  low r a t e  o f  r e f u s a l  - l e s s  th a n  7%-  I s  

b e l i e v e d  t o  be e n t i r e l y  due t o  t he  e x c e s s i v e  g r a t i t u d e  

and r e s p e c t  h e l d  by t h e  m a j o r i t y  o f  th e  v e t e r a n s  t o w a r d  

D r .  W a l k e r  f o r  h i s  t r e a t m e n t  and c o n t i n u e d  k i n d n e s s  

o v e r  t h e  y e a r s  ( e a c h  o f  th e  v e t e r a n s  ha s  had a nn ua l  

c o n t a c t  w i t h  Dr-. W a l k e r  t h r o u g h  C h r i s t m a s  c a r d s )  . A l l  

c o n t r i b u t i o n s  by the  v e t e r a n s  w e r e  made on a v o l u n t a r y  

b a s i s  and none o f  t he  i n t e r v i e w e d  men g a i n e d  b e n e f i t  

f r o m  t h i s  s t u d y  e x c e p t  t h e  k n o w le d g e  o f  p r o v i d i n g  

i m p o r t a n t  i n f o r m a t i o n  f o r  t h e  sa k e  o f  r e s e a r c h .

Once a g r e e m e n t  was o b t a i n e d  e i t h e r  v i a  the  c o n s e n t  

f o r m  or  by p h o n e , an i n t e r v i e w  t i m e  c o n v e n i e n t  t o  the  

v e t e r a n  was a r r a n g e d .  A l l  phone i n t e r v i e w s  we re  

t a p e - r e c o r d e d  and l a s t e d  a mean t i m e  o f  6 9 . 9  m i n u t e s ,  

w i t h  a l l  i n t e r v i e w s  r a n g i n g  f r o m  35  t o  120 m i n u t e s .  

A l t h o u g h  t h e  m a j o r i t y  o f  i n t e r v i e w s  w e r e  c o n d u c t e d  in  

a p p r o x i m a t e l y  one h o u r ,  c a s e s  w h e r e  a s i g n i f i c a n t  o t h e r  

had t o  a s s i s t  t h e  v e t e r a n  f o r  r e a s o n s  o f  e x p r e s s i v e  

d i f f i c u l t i e s  o r  h e a r i n g  i m p a i r m e n t ,  t o o k  l o n g e r .

S h o r t e r  i n t e r v i e w s  w e r e  a l s o  c o n d u c t e d  d e p e n d i n g  on the  

s o c i a l  s t a t u s  o f  t h e  v e t e r a n .  A s i n g l e  man w o u l d  n o t  

be s u b j e c t e d  t o  some p a r t s  o f  t h e  c o m p r e h e n s i v e  

q u e s t i o n n a i r e  d e a l i n g  w i t h  m a r i t a l  m a t t e r s .  As w e l l ,  

some c ha n g e s  w e re  made when J udg ed n e c e s s a r y  due t o  the  

c o n d i t i o n  o f  th e  v e t e r a n .  F o r  i n s t a n c e ,  in c a s e s  o f  

e x t r e m e  f a t i g a b i l i t y ,  th e  i n t e r v i e w  was  c o n d u c t e d  o v e r
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2  s e s s i o n s  or  p a r  t o f  the  q u e s t i o n n a i r e  was s e n t  by  

ma I I .

P r I  o r  t o  a l l  I n t e r v i e w s ,  each m e d i c a l  f i l e  was  

coded f o r  the  i n f o r m a t i o n  a l r e a d y  a v a i l a b l e  ( i . e . ,  

d e t a i l s  o f  w o u n d i n g ,  5 - y e a r  and 1 5 - y e a r  f o l l o w - u p  

s t u d i e s )  so as t o  e n s u r e  t h a t  th e  i n t e r v i e w e r  was  

f a m i l i a r  w i t h  each case  b e f o r e  c o n d u c t i n g  t h e  phone  

i n t e r v i e w .  I t  was d e c i d e d  t h a t  such an a p p r o a c h  w o u l d  

p r o v e  v a l u a b l e  In th e  e s t a b l i s h m e n t  o f  r a p p o r t  w i t h  the  

v e t e r a n  and w o u l d  p r e v e n t  e m b a r r a s s i n g  and  

i n a p p r o p r i a t e  q u e s t i o n s  b e c a u s e  o f  u n f a m i 1 i a r i a t y  w i t h  

th e  c a s e .

A f t e r  t he  i n t e r v i e w ,  a l e t t e r  t h a n k i n g  b o t h  the  

v e t e r a n  and th e  s i g n i f i c a n t  o t h e r  f o r  t h e i r  

p a r t i c i p a t i o n  and t i m e  was s e n t . S i n c e  some p a r t s  o f  

the  c o m p r e h e n s i v e  q u e s t i o n n a i r e  w e re  s e n t  by m a i l ,  

d i r e c t i o n s  on how t o  ans we r  t h o s e  w e r e  a l s o  g i v e n  ( s e e  

the  s t a n d a r d  l e t t e r  in A p p e n d i x  D ) .
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Chap t e r  I I I  

RESULTS

D a t a  A n a l y s i  s

Once a l l  th e  i n f o r m a t i o n  was  c o l l e c t e d  on a v e t e r a n ,  

th e  d a t a  w e re  a n a l y z e d  w i t h  S t a t i s t i c a l  A n a l y s i s  System  

c o m p u te r  s u b p r o g r a m s . Fo r  s e v e r a l  r e a s o n s ,  be i t  the  

i n a b i l i t y  o f  the  v e t e r a n  t o  e x p r e s s  h i m s e l f  c l e a r l y  

enough o r  th e  l i m i t e d  c o o p e r a t i o n  o f  th e  v e t e r a n ,  n o t  

a l l  q u e s t i o n s  w e r e  a n s w e r e d  by a l l  m e n . T h e r e f o r e ,  the  

number o f  s u b j e c t s  i n c l u d e d  in d i f f e r e n t  s t a t i s t i c a l  

a n a l y s i s  v a r i e s .

I n  o r d e r  t o  t e s t  th e  o v e r a l l  s i d e  by l o c u s  

i n t e r a c t i o n  as w e l l  as t h e  main  e f f e c t s  o f  s i d e  and  

l o c u s  o f  i n j u r y  on l e v e l s  o f  a d j u s t m e n t ,  f i x e d  t wo - w a y  

m u l t i p l e  a n a l y s e s  o f  v a r i a n c e  u s i n g  the  

H o t e 11 i n g - L a w l e y ' s  t r a c e  c r i t e r i o n  w e r e  p e r f o r m e d  on 

t he  W P S I , w i t h  s i d e  and l o c u s  o f  l e s i o n  as the  

i n d e p e n d e n t  v a r i a b l e s  and the  r e m a i n i n g  n i n e  s c a l e s  o f  

e i t h e r  f o r m  o f  t he  WPSI as t h e  d e p e n d e n t  m e a s u r e s  o f  

a d j u s t m e n t .  S u b s e q u e n t l y ,  a s e r i e s  o f  s e p a r a t e  

tw o - w a y  a n a l y s e s  o f  v a r i a n c e  w e r e  c a r r i e d  o u t  f o r  each  

a d j u s t m e n t  measu re  and f o r  t h e  SMQ, w i t h  s i d e  and l o c u s

48
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o f  l e s i o n  as the  two i n d e p e n d e n t  v a r i a b l e s .  The  

N e w m a n -K eu ls  p r o c e d u r e  was us e d  in a l l  c a s e s  o f  

s i g n i f i c a n t  r e s u l t s  f r o m  ANOVAs in o r d e r  t o  d e t e r m i n e  

w h i c h  g r o u p s  w e re  s t a t i s t i c a l l y  d i f f e r e n t  f r o m  one 

a n o t h e r .

A s t e p w i s e  m u l t i p l e  r e g r e s s i o n  (MR) a n a l y s i s  t o

i n v e s t i g a t e  th e  r e l a t i v e  p r e d i c t a b i l i t y  o f  d i f f e r e n t i a l

l e v e l s  o f  p s y c h o s o c i a l  a d j u s t m e n t  was c a r r i e d  o u t .  

A l t h o u g h  the  v a r i a b l e s  t o  be i n c l u d e d  d i f f e r e d  in  

n a t u r e , i t  was f e l t  t h a t  MR c o u l d  s t i l l  be c a r r i e d  ou t  

u s i n g  a dummy v a r i a b l e  c o d i n g .  A c c o r d i n g  t o  a c l a s s i c  

p a p e r  by Cohen ( 1 9 6 8 ) ,  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  i s  

th e  model  o f  c h o i c e  when n o m i n a l ,  o r d i n a l ,  o r  i n t e r v a l  

i n d e p e n d e n t  v a r i a b l e s  a r e  t o  be used  c o n c o m i t t a n 1 1 y .

The f o l l o w i n g  v a r i a b l e s  w e r e  e n t e r e d  i n t o  th e  

s t a t i s t i c a l  a n a l y s e s :

1 .  Locus  o f  l e s i o n  ( a n t e r i o r ,  p o s t e r i o r )

2 .  S i d e  o f  l e s i o n  ( l e f t  o r  r i g h t )

3 .  A p h a s i a  ( p r e s e n c e  or  a b s e n c e )

4 .  P a r a l y s i s  ( a b s e n c e ,  p a r t i a l ,  hemi p a r e s i  s ,  t o t a l )

5 .  IQ as m e a s u r e d  by th e  W e c h s l e r - B e 1 1 evue I n t e l l i g e n c e  

S c a l e  in 1 9 5 9 - 1 9 6 0 .

6 . D i a m e t e r  o f  l e s i o n  ( f o u r  s i z e s  in c e n t i m e t e r s )

7 .  De pth  o f  l e s i o n  ( f o u r  l e v e l s  f r o m  c r a n i a l  t o  

v e n t r i c l e s )
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WPSI R e s u l t s

I n  o r d e r  t o  f a c i l i t a t e  c o m p a r i s o n  o f  g r o u p s  a c r o s s  

s c a l e s ,  the  a v e r a g e  p e r f o r m a n c e  o f  each group  i s  

p r e s e n t e d  in F i g u r e s  2 ,  3 and 4 ,  The numbers on the  

r i g h t  s i d e  o f  t he  p r o f i l e  in F i g u r e  I i n d i c a t e  the  

r a n g e s  o f  p r o f i l e  e l e v a t i o n .

I n s e r t  F i g u r e s  2 , 3  and 4 a b o u t  h e r e

In  o r d e r  t o  d e t e r m i n e  th e  e f f e c t s  o f  s e v e r e  

c r a n  i o c e r e b r a l  t r a u m a  on l o n g - t e r m  a d j u s t m e n t  l e v e l ,  a 

2 - w a y  MANOVA was p e r f o r m e d  on th e  WP SI .  T h i s  a n a l y s i s  

y i e l d e d  s i g n i f i c a n t  r e s u l t s  f o r  th e  o v e r a l l  s i d e  by  

l o c u s  i n t e r a c t i o n  <F ( 7 , 3 1 )  =  2 . 6 1  , 2 . < 0 . 0 3 )  as  

i n d i c a t e d  b y t h e  H o t e 1 1 i n g - L a w l e y ' s  T r a c e  c r i t e r i o n .

The main  e f f e c t s  o f  s i d e  ( £  ( 7 , 3 1 )  = 1 . 3 2 ,  2. < 0 . 2 7 )  

and l o c u s  o f  l e s i o n  ( F ( 7 , 3 1 )  = 0 . 9 1 ,  2. < 0 . 5 1 )  however  

f a i l e d  t o  r e a c h  s t a t i s t i c a l  s i g n i f i c a n c e .

I n  o r d e r  t o  a s s e s s  th e  r e l a t i o n s h i p s  be tw ee n  s i d e  

and l o c u s  o f  l e s i o n  on each o f  t he  WPSI s c a l e s ,  two -w a y  

ANOVA's w e re  c o n d u c t e d .  T a b l e  2 p r e s e n t s  th e  means  

used  f o r  t h e s e  a n a l y s e s .  S i g n i f i c a n t  ma in  e f f e c t s  f o r

I n s e r t  T a b l e  2 a b o u t  h e r e
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Figure  2 .  Average Wash Ington Psychosocial  S e iz u re  
I n v e n t o r y  p r o f i l e s  f o r  a l l  f o u r  groups.

L e f t  A n t e r i o r  group
0 = L e f t  P o s t e r i o r  group

4 _______ ^  = R igh t  A n t e r i o r  group
0 .  R ight  P o s t e r i o r  group

*  s i g n i f i c a n t  main e f f e c t  f o r  s ide  of  l e s i o n
* *  s i g n i f i c a n t  s ide  x locus  i n t e r a c t i o n
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TABLE 2

Side and loc u s  o f  i n j u r y  mean score  compar isons  
among WPSI s c a l e s  and SMQ.

LEFT RIGHT ANTERIOR POSTERIOR
N=41 N=41

 ________ I   L1  1 1
WPSI (N = 4 1 ) n=29 n=12 n=17 n=24

Emot ional  " 7 . 9 0  1 0 . 6 7  8 . 2 9  9 . 0 0
Adjustmen t

I n t e r p e r s o n a l  4 . 6 2  4 . 7 5  4 . 6 5  4 . 6 7
Adj  ustmen t

V o c a t i o n a l  3 . 9 3  4 . 4 2  4 . 6 5  3 . 6 7
Adj  ustmen t

F i n a n c i a l  0 . 9 0  *  2 . 1 7  1 . 2 9  1 . 2 5
S t a t u s

Adju stm ent  to
S e i z u r e s  2 . 6 6  3 . 2 5  2 . 4 7  3 . 0 8
( W i t h o u t  <2' .24)  ( 1 . 6 1 )  ( 3 . 0 8 )
si gn i f  ican 1 1 y 
d i f f e r e n t  s c o r e s )

M e d i c i n e  and 0 . 7 9  *  2 . 0 8  1 . 2 9  1 . 0 8
Medi cal  
Management

O v e r a l l  11 .31  1 5 . 0 0  1 2 . 2 9  1 2 . 4 6
Psych oso c ia l  
Func t i on i ng

N e u r o p s y c h o l o -  5 3 . 1 0  5 3 . 9 2  5 5 . 1 8  5 2 . 0 4
l o g i c a l  I m p a i r 
ment

I n t e l l i g e n c e  97 94 95 96

N=47 N=47
_L

I   1 I---------------------------------- 1
SMQ (N=47)  n=29 n = l 8  n=19 n=28

1 0 3 . 5 5  1 0 2 . 0 6  110.11 9 8 . 1 4
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the s i d e  of  l e s i o n  were found o n l y  on the F i n a n c i a l  

S t a t u s  Sca le  <F < 3 , 3 7 )  = 5 . 2 7 ,  p. < 0 . 0 3 )  and the  

M e d i c i n e  and Me dic a l  Management <F < 3 , 3 7 )  = 4 . 6 7 ,  p. < 

0 . 0 4 ) .  On these two s c a l e s ,  p a t i e n t s  w i t h  damage 

i n v o l v i n g  the r i g h t  hemisphere  o b t a i n e d  h i g h e r  s c o r e s  

than those w i t h  l e f t - h e m i s p h e r i c  damage. As p r e s e n t e d  

in F i g u r e s  5 ,  6  and 7 ,  the r i g h t - h e m i s p h e r i c  group  

o b t a i n e d  h i g h e r ,  a l t h o u g h  n o n - s i g n i f i c a n t ,  mean s c o r e s  

on a l l  o t h e r  WPSI s c a l e s  which suggest  a h i g h e r  l e v e l  

of  ps y c h o s o c ia l  i m p a i r m e n t .  C o n s i s t e n t  w i t h  p r e v i o u s

I n s e r t  F i g u r e s  5 , 6  and 7 about  here

f i n d i n g s  which l i n k e d  h i g h e r  m a l a d j u s t m e n t  l e v e l s  to  

lower  i n t e l l i g e n c e  ( Dodr i l l ,  1 9 8 3 ) ,  the r i g h t  

he m i s p h e r i c  group o b t a i n e d  a lower  I n t e l l i g e n c e  index  

than the l e f t  h e m i s p h e r ic  g r ou p .

A l l  the main e f f e c t s  f o r  lo c u s  o f  l e s i o n  were  

s t a t i s t i c a l l y  n o n - s i g n i f i c a n t .  As i l l u s t r a t e d  in 

F i g u r e s  8 , 9 and 10,  no t r e n d  f o r  i n c r e a s e d  

m a la d j u s t m e n t  f o r  a spec i f  i c group was o b t a i n e d .

I n s e r t  F i g u r e s  8 , 9  and 10 about  here

The score  means f o r  each o f  the WPSI s c a l e s  a re
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Fig ur e  5 .  Average Washington Psychosocia l  S e i z u r e  
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presented in Table  3 .  A s i g n i f i c a n t  s ide  by locus

I n s e r t  Tab le  3 about here

i n t e r a c t i o n  was o b t a i n e d  on the I n t e r p e r s o n a l  

Adjustment  Scale on l y  ( F < 3 ,3 7 )  = 8 . 5 1 ,  p. < 0 . 0 0 6 )  and 

is  i l l u s t r a t e d  in F igu re  11.  The simple e f f e c t s  of

I n s e r t  F igure  11 about here

t h i s  i n t e r a c t i o n  were assessed using the Newman-Keuls 

t e s t .  The r e s u l t s  i n d i c a t e d  t h a t  the I n t e r p e r s o n a l  

Adjustment  Scale i n t e r a c t i o n  showed s i g n i f i c a n t  

d i f f e r e n c e s  between the r i g h t - a n t e r i o r  and 

1e f t - a n t e r i o r  groups as we l l  as between the 

r i g h t - a n t e r i o r  and r i g h t - p o s t e r i o r  groups (p. < . 0 5 ) .

A s ide  by locus i n t e r a c t i o n  on ly  approached 

s i g n i f i c a n c e  on the Neuropsycholog ica l  Impairment Scale  

( F ( 3 , 3 7 )  = 3 . 6 7 ,  p. < 0 . 0 6 )  and remained  

n o n - s i g n i f i c a n t  on a l l  o th er  s c a l e s .

Table 4 p re se nt s  the percentages  of  cases w i t h  the 

highest  scores ( the g r e a t e s t  psychosocial  d i f f i c u l t i e s )  

on a l l  s c a l e s .  Emotional  problems were the g r e a t e s t

I n s e r t  Tab l e  4 about here
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TABLE 3

SMQ and WPSI raw score means by c e l l  used in MANOVA 
and ANOVA procedures.

L e f t - A n t .  L t - P o s t .  R i g h t - A n t .  R t -Post  
n = l4  n=15 n=3 n=9

Emotional  7 . 0 7  8 . 6 7  14.00 9 . 5 5
Adjustment

I n t e r p e r s o n a l  *  3 .71 5 . 4 7  9 .0 0  3 . 3 3
Adjustment

Voca t iona l  4 .5 0  3 . 4 0  5 . 3 3  4.11
Adjustment

F i n a n c i a l  1 .0 0 .8 0  2 . 6 7  2 .0 0
St a t u s

Adjustment  to 2 . 1 4  3 . 1 3  4 .0 0  3 .0 0
Se izu res /H ea d  ( 0 . 9 0 )
I n j u r y  <Ul thout  
s i g n i f i c a n t l y 
d i f f e r e n t  scores)

Medicine and 1 .0 7  0 . 5 3  2 . 3 3  2 .0 0
Medical
Management

O ve ra l l  Psycho- 10.71 11 . 87  19 . 67  13 .44
soc ia l  F u n c t i o n -  
i ng

Neuropsycholo-  52 . 50  5 3 . 6 7  6 7 . 6 7  4 9 . 3 3
g ic a l  Impairment

I n t e l l i g e n c e  9 6 . 6 4  9 6 . 4 7  8 7 . 6 7  9 5 . 6 7

Blank I tems 13 .93  14 .13  15 .33  12.00

Lie  Scale 5 . 0  3 . 4 7  3 . 3 3  3 . 5 5

Rare I tems 3 . 6 4  2 . 3 3  3 . 3 3  2 . 3 3

n=13 n=16 n=6 n«12

SMQ *  114.69 94 .5 0  100 .17  103.00

*  E. < .01 f o r  s ide  x locus i n t e r a c t i o n
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F igur e  11.  I n t e r a c t i o n  between Side and Locus of
l e s i o n  f o r  the I n t e r p e r s o n a l  Adjustment  
S c a l e .

________ : L e f t  Hemisphere Damage
  ____: R ight  Hemisphere Damage
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TABLE 4

Percentage of  cases w i t h  h ighe st  p r o f i l e  e l e v a t i o n s  
on each s c a l e .

Scale L e f t - A n t .  L t - P o s t .  R i g h t - A n t .  R t - P o s t .
n=14 n=15 n=3 n=9

Emotional  50% 27% 20% 9%
Adjustment

I n t e r p e r s o n a l  14% 22% 0% 9%
Adjustment

Vo ca t iona l  29% 17% 20% 18%
Adjustment

F i n a n c i a l  0% 0% 0% 27%
Sta tu s

Adjustment  to 7% 17% 20% 0%
S e i z u r e s /  Head
I n j u r y

Medic ine  and 0% 0% 0% 9%
Medical  Management

O v e r a l 1 Psychoso- 0% 0% 0% 0%
c l a l  Funct i on in g

M iss in g  Va lues 0% 17% 40% 27%
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concern f o r  the l e f t - a n t e r i o r  and l e f t - p o s t e r i o r  groups  

w h i l e  the r i g h t - p o s t e r i o r  group was most concerned w i th  

f i n a n c i a l  m a t t e r s .  The r i g h t - a n t e r i o r  group was 

c h a r a c t e r i z e d  by an equal concern over e m o t io n a l ,  

v o c a t io n a l  and adjustment  m a t t e r s .  The area  of  minimum 

concern f o r  a l l  groups was t h a t  p e r t a i n i n g  to medical  

management.

Table  5 i l l u s t r a t e s  the pe rcentag es  of  cases w i th  

the number of  s c a le s  f a l l i n g  in the problem ranges.

I n s e r t  Ta b le  5 about here

The m a j o r i t y  of  p a t i e n t s  w i t h  damage to the 

l e f t - a n t e r i o r ,  l e f t - p o s t e r i o r  and r i g h t - p o s t e r i o r  

c e re b ra l  a reas showed malad jus tment  in 2 a reas  or l e s s .  

The r i g h t - a n t e r i o r  group showed d i f f i c u l t i e s  on at  

l e a s t  3 s c a l e s .

F i n a l l y ,  the percentages  of  s u b j e c t s  f a l l i n g  in 

each of  the p r o f i l e  e l e v a t i o n  areas on the O ve ra l l  

Psychosocial  F u n c t i o n in g  Scale  can be found in Table  6 .

I n s e r t  Tab le  6 about here

The l a r g e s t  number of  people f a l l i n g  in the h ighe st  

p r o f i l e  e l e v a t i o n  had s u s t a i n e d  damage to the
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TABLE 5

Percentage of  cases showing d e f i n i t e  or severe  
problems (a r e a s  3 and 4 on p r o f e s s i o n a l  r a t i n g )  on 
o v e r a l l  p r o f i l e  r e g a r d l e s s  of  combinat ion of  s c a l e s .

No. of  WPSI sca les  
in def  ini  te or 
severe range.

L e f t - A n t .  L t - P o s t .  R i g h t - A n t .  R t - P o s t .  
n=14 n = l5  n=3 n=9

0 50% 26.7% 0% 50%

1 21.4% 33% 0% 0%

2 14.3% 7% 0% 12.5%

3 7.1% 26.7% 33.3% 0%

4 0% 0% 33.3% 0%

5 0% 0% 0% 25%

6 0% 7% 0 0%

7 7.1% 0% 33.3% 12.5%
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TABLE 6

Percentage of cases in each group w i t h  scores in 
each area of p r o f i l e  e l e v a t i o n  on the O vera l l  
Psychosocial  Fu n c t io n in g  Sc a l e .

Area of  L e f t - A n t .  L t - P o s t .  R i g h t - A n t .  R t - P o s t .
Prof  i 1e
E l e v a t i o n  n=14 n=15 n=3 n=9

Area 1 :
No Problems 50% 27.8% 0% 36.4%
De tec ted

Area 2;
Poss ib le  35.7% 44.4% 20% 9%
Problems

Area 3;
D e f i n i t e  14.3% 11.1% 40% 27.3%
Problems

Area 4:
Severe Problems 0% 0% 0% 0%

Miss ing  Va lues 0% 16.7% 40.% 27.3%
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r i g h t - a n t e r i o r  reg ion  of  the b r a i n .  A l l  o ther  groups 

had an Overa l l  Psychosocial  Fu n c t io n in g  Scale in the 

areas of pos s i b le  problems or no problems at  a l l .  The 

l e f t - a n t e r i o r  (50%) and r i g h t - p o s t e r i o r  (36.4%)  groups  

had the h ighest  percentage of  people f a l l i n g  in the 

No-problem a re a ,  w h i l e  the m a j o r i t y  of p a t i e n t s  w i th  

damage i n v o l v i n g  the l e f t - p o s t e r i o r  quadrant  of  the 

b r a i n  f e l l  in the Po s s ib le -p ro b le m s  a re a .  (44.4%)

SMQ Resul ts

To assess the e f f e c t s  of severe p e n e t r a t i n g  i n j u r y  

to the br a in  on everyday l i v i n g  c l o s e l y  l i n k e d  to one 's  

memory, a 2-way ANOVA was conducted w i t h  s ide  and locus  

of le s i on  as the independent v a r i a b l e s .  The means used 

f o r  t h i s  a n a l y s i s  can be found in Table  2 .  The main 

e f f e c t s  of  s ide  (F ( 3 , 4 3 )  = . 3 4 ,  p. < .57)  as we l l  as 

main e f f e c t s  of locus of  l e s i o n  ( F ( 3 , 4 3 )  = 2 . 7 9 ,  p. ( 

. 10)  d id  not reach s t a t i s t i c a l  s i g n i f i c a n c e .

The score means f o r  each group can be found in 

Table 3 .  A s i g n i f i c a n t  s ide  by locus i n t e r a c t i o n  was 

obta ined  (F ( 3 , 4 3 )  = 4 . 9 0 ,  p < .03 )  and is i l l u s t r a t e d  

in F igure  12.  The Newman-Keuls procedure

I n s e r t  F igure  12 about here
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used to t e s t  the simple e f f e c t s  of t h i s  I n t e r a c t i o n ,  

i n d i c a t e d  th a t  the l e f t - a n t e r i o r  <M = 114 .69 )  and 

l e f t - p o s t e r i o r  <M = 9 4 . 5 0 )  groups s i g n i f i c a n t l y  

d i f f e r e d  from one a no th e r ,  w i t h  the l e f t - a n t e r i o r  

s u b je c ts  o b t a i n i n g  a b e t t e r  index of  d a i l y  l i v i n g  

c l o s e l y  as so c ia te d  w i t h  memory.

M u l t i p l e  Regression

The s i g n i f i c a n t  r e s u l t s  obt a in ed  from the m u l t i p l e  

regre ss ion  a n a l y s i s  f o r  the WPSI have been summarized 

in Table 7 .  Diameter  and s ide  of  l e s i o n  count among

I n s e r t  Table  7 about here

the best p r e d i c t o r s  f o r  at  l e a s t  4 WPSI s c a l e s ,  each 

w i t h  £  va lues  ranging from .006 to . 0 3 .  Depth of  

l e s i on  and p a r a l y s i s  s i g n i f i c a n t l y  p r e d i c t  the 

maladjustment  l e v e l s  on 3 d i f f e r e n t  s c a l es  each at  

l e a s t  at  the .05 s i g n i f i c a n c e  l e v e l .  No o ther  v a r i a b l e s  

were found to be of re le va nce  in p r e d i c t i n g  

d i f f e r e n t i a l  l e v e l s  of  psychosocial  d i f f i c u l t i e s .  The 

percentage of  var i an ce  e x p l a i n e d  suggests t h a t ,  of  a l l  

the WPSI s c a l e s ,  the O ve ra l l  Psychosocial  Funct ion i ng  

Scale can best  be p r e d i c t e d  by the given v a r i a b l e s  w i th  

50% of the var ia nc e  accounted f o r .  Fo l l ow in g  in terms
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TABLE 7

Summary.Tabie o f  s i g n i f i c a n t  M u l t i p l e  Re g re s s i o n  
c o e f f i c i e n t s .

Seal  e

Emot ional  
Adj ustmen t

P r e d i c t o r  Df F V a lu e

Oep th

S ide

1 , 2 7  6 . 6 1  . 0 2

1 , 2 7  5 . 7 9  . 0 2

% of  V a r i a n c e  
Exp 1 ai  ned 
( T o t a l  */.)

19.7%

1 4 . 6% 
(34%)

In  t e r p e r s o n a l  
Ad ju s tm e n t

D i a m e t e r  1 , 2 7  6 . 1 4  . 0 2 18.5%

V o c a t  i onal  
Adj ustmen t

P a r a l y s i s  1 , 2 7  4 . 3 3  .0 5 13.8%

F inanc i al  
S t a t u s

D i a m e t e r  1 , 2 7  8 . 9 7  . 0 0 6

Side  1 , 2 7  4 . 9 7  . 0 3

22%

15% (37%)

Adj  ustmen t 
Se i z u r e s /  
Head I n j u r y

P a r a l y s i s  1 , 2 5  6 . 3 8  . 0 2

D i a m e t e r  1 , 2 5  5 . 3 0  .0 3

20 . 3%

1 4 . 4% 
(35%)

M e d i c i n e  and S ide  
Medi cal
Management Depth

1 . 2 7  9 . 0 7  . 0 0 6

1 . 2 7  4 . 3 1  .0 5

25%

11% (36%)

O v e r a l 1 
Psychosoc i al  
Func t i on i ng

Dep th 

Side

1 . 2 7  7 . 8 6  . 0 0 9

1 . 2 7  6 . 5 5  .0 2

D i a m e t e r  1 , 2 7  6 . 1 6  .0 2

22%

16% (38%)  

12% (50%)

Neuropsych  
Impa i rmen t

P a r a l y s i s  1 , 2 7  4 . 6 2  .0 4 15%

SMQ A p h a s i a  1 ,31  1 2 . 1 6  .0 0 2 28%
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of  p e r c e n t a g e  of  v a r i a n c e  p r e d i c t e d  are  the F i n a n c i a l ,  

M e d i c a l ,  and Ad ju stm en t  to  S e i z u r e  S c a l e s .  As can be 

i n f e r r e d  f rom T a b l e  7 ,  a l l  s c a l e s  but  t h a t  of  

I n t e l l i g e n c e  can be p r e d i c t e d  f rom a t  l e a s t  one of  the  

v a r i a b l e s  e n t e r e d  in the m u l t i p l e  r e g r e s s i o n  a n a l y s i s .

A p ha s ia  was found t o  be the o n l y  p r e d i c t o r  on the  

SMQ <£ < . 0 0 2 ) ,  e x p l a i n i n g  28% o f  the v a r i a n c e .  A l l  

o t h e r  v a r i a b l e s  f a i l e d  to  r ea c h  s i g n i f i c a n c e  on t h i s  

m e a s u r e .
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DISCUSSION

The p r e s e n t  r e s u l t s  suggest  a d i f f e r e n t i a l  impact  

of  l e f t  and r i g h t  h e m i s p h e r i c  damage, a l t h o u g h  not  in 

the h y p o t h e s i z e d  d i r e c t i o n .  I n d e e d ,  d i f f e r e n t i a l  

l e v e l s  of  a d j u s t m e n t  can be p r e d i c t e d  on the b a s i s  of  

loc u s  o f  damage, w i t h  the r i g h t  groups  f a r i n g  worse  

than groups of  s u b j e c t s  w i t h  damage t o  the l e f t  

he m is ph e re .  These r e s u l t s ,  a l t h o u g h  in d i s a g re e m e n t  

w i t h  the e p i l e p t i c  l i t e r a t u r e  a re  c on cor dan t  w i t h  

W a lk e r  & E r c u l e i ' s  ( 1 9 6 9 )  p r e v i o u s  f i n d i n g s  which  

suggested  t h a t  r i g h t  h e m i s p h e r i c  l e s i o n s  were  

a s s o c i a t e d ,  moreso than l e f t  h e m i s p h e r i c  damage, w i t h  

e l e v a t e d  s c o r e s  on the MMPI . T h i s  r e p l i c a t i o n  of  

f i n d i n g s  i s  e s p e c i a l l y  i n t e r e s t i n g  as i t  p r o v i d e s  a 

c r o s s - v a l i d a t i o n  of  r e s u l t s  p e r t a i n i n g  to  one g i v e n  

p o p u l a t i o n  u s i n g  d i f f e r e n t  i n s t r u m e n t s .

C o n t r a r y  to  the e x p e c t a t i o n s  f o r m u l a t e d  on the  

b a s i s  of  the e p i l e p t i c  l i t e r a t u r e ,  the l e f t - a n t e r i o r  

group a lways o b t a i n e d  the lo w e s t  or  second lowest  index  

of  m a la d j u s t m e n t  on a l l  but  one s c a l e  of  the WPSI and 

on the SMQ. The l e f t - p o s t e r i o r  group f a r e d  worse on 

t h i s  l a s t  measure ,  which i s  c o n s i s t e n t  w i t h  the  

i nvo lv em ent  o f  the language p r o c e s s i n g  systems and the

71
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f a c t  t h a t  most i tems o f  the. SMQ have to  do w i t h  

l a n g u a g e - r e l a t e d  i n f o r m a t i o n .

B ef ore  d i s c u s s i n g  the s p e c i f i c  r e s u l t s  o b t a i n e d  in 

t h i s  s t u d y , s e v e r a l  f a c t o r s  need to  be m e n t io n e d .  An 

i m p o r t a n t  b i a s  t h a t  may confound the r e s u l t s  i s  t h a t  

a l l  the v e t e r a n s  who a g r e e d  to  p a r t i c i p a t e  in t h i s  

s t u d y  were o b v i o u s l y  f u n c t i o n i n g  w e l l  enough to  go 

through a on e-h ou r  phone i n t e r v i e w .  Those who have 

been l i v i n g  in n u r s i n g  homes f o r  y e a r s  or  who have been 

un a bl e  to f u n c t i o n  i n d e p e n d e n t l y  s i n c e  the t ime of  

t h e i r  wounding would be u n l i k e l y  to  want  t o  or  be a b l e  

to  p a r t i c i p a t e  in such a s t u d y .  I t  i s  s u s p e c te d  t h a t  

some o f  the men who d i d  not  r e p l y  may have f a i l e d  to do 

so because of  d i s a b i l i t i e s  p r e v e n t i n g  them from b e i n g  

i n t e r v i e w e d .  T h e r e f o r e , as a word of  c a u t i o n ,  these  

r e s u l t s  may not  be g e n e r a l i z e d  to  the e n t i r e  open 

h e a d - i n j u r e d  p o p u l a t i o n ,  but  may in f a c t  a p p l y  to  a 

sample compr ised  of  men p a r t i c i p a t i n g  in an i n t e r v i e w .

A n ot he r  f a c t o r  w o r th  a d d r e s s i n g  i s  the unknown 

p r e m o rb id  f u n c t i o n i n g  of  t h i s  samp le .  As i n d i c a t e d  by 

Lishman ( 1 9 6 6 ) ,  the " . . . s t r e s s  o f  i n j u r y  may have done 

no more than c a n a l y z e  or  l i b e r a t e  o t h e r  l a t e n t  

c o n f l i c t s  which bear  more d i r e c t l y  on the mental  

p i c t u r e  which r e s u l t s .  " ( p .  2 6 1 ) .  In o t h e r  words ,  the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Ad ju s tm e nt  Level  73

lac k  o f  i n f o r m a t i o n  c o n c e r n i n g  the pr emo rb id  

p e r s o n a l i t y  and p s y c h o s o c ia l  a d ju s tm e n t  of  these men 

makes the task  of  a t t r i b u t i n g  the c u r r e n t  p s y c h os o c ia l  

d i f f i c u l t i e s  to the s o l e  e f f e c t  of  head I n j u r y  

d i f f i c u l t ,  i f  not  i m p o s s i b l e .

An a d d i t i o n a l  b i a s  became ob v io u s  d u r i n g  the  

i n t e r v i e w s .  Throughout  the c o n v e r s a t i o n s ,  i t  became 

e v i d e n t  t h a t  some of  the men mig ht  have been h e s i t a n t  

to  g i v e  some i n f o r m a t i o n  due to  a f e a r  of  l o s i n g  t h e i r  

V . A . p r i v i l e g e s .  A l t ho ug h t h i s  was more ob v i ou s  when 

the s e c t i o n  on f i n a n c i a l  m a t t e r s  was c o v e r e d ,  d u r i n g  

which some d i d  indeed e x p r e s s  the concern of  p o s s i b l y  

l o s i n g  t h e i r  pension or  d i s a b i l i t y  compensat ion were  

they  to  admi t  to  few d i f f i c u l t i e s ,  i t  shou ld  be k e pt  in 

mind t h a t  t h i s  f e a r  may have i n f l u e n c e d  the w i l l i n g n e s s  

of  some of  the men to  endorse some of  the i tem s.

C l o s e l y  r e l a t e d  to  t h i s  prob lem are the b i a s e s  i n h e r e n t  

to  s e l f - r e p o r t  measures which may i n f l u e n c e  the 

a c c u r a c y  of  the i n f o r m a t i o n  g i v e n .

Two f i n a l  f a c t o r s  w o r th  commenting on are  the  

advanced age and smal l  s i z e  o f  t h i s  sample .  I t  i s  

p o s s i b l e ,  as r e p o r t e d  by C a m pb el l ,  C o n v e rg e , & Rodgers  

( 1 9 7 6 ) ,  t h a t  many men may r e p o r t  r i s i n g  l e v e l s  o f  l i f e  

s a t i s f a c t i o n  w i t h  i n c r e a s i n g  age .  Such a b i a s  would
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t i n g e  the v e t e r a n s '  t r u e  p e r c e p t i o n  o f  how th e y  were  

f u n c t i o n i n g  in t h e i r  younger  y e a r s .  F i n a l l y ,  the  

l i m i t e d  s i z e  o f  the sample s h o u l d  r e n d e r  one c a u t i o u s  

as to  p o s s i b l e  r e l a t e d  a r t i f a c t s .  A l t h o u g h  the  

r  i gh t - a n  t e r  i or  group i s  indeed  v e r y  s m a l l ,  i t s  s i z e  

seems t o  be r e f l e c t i v e  o f  t h i s  type  o f  p o p u l a t i o n ,  

s i n c e  a f i l e  s t u d y  con du cte d  w i t h  t h i s  same p o p u l a t i o n  

where p a t i e n t s  c o u l d  be c a r e f u l l y  s e l e c t e d  on the b a s i s  

of  t h e i r  lo c u s  o f  damage ( B r a n d y s , 1984)  f a i l e d  to  

produce a l a r g e r  r i g h t - a n t e r i o r  g r ou p .

R i g h t  and L e f t  H e m is p h e r i c  Damage

O v e r a l l ,  e m o t i o n a l ,  i n t e r p e r s o n a l ,  and a d j u s t m e n t  

c on c e rn s  were most o f t e n  r e p o r t e d  a c r o s s  gr oup s .

M e d i c a l  management was the a r e a  o f  minimum concern f o r  

a l l  g r o u p s .  C o n t r a r y  to  e x p e c t a t i o n s ,  the  

r i g h t - a n t e r i o r  group o b t a i n e d  on a l l  s c a l e s  o f  the WPSI 

the l a r g e s t  s c o r e s  and o b t a i n e d  the second worse score  

on the SMQ. T h i s  group a l s o  showed d i f f i c u l t y  on a t  

l e a s t  t h r e e  s c a l e s  (s ee  T a b l e  5 )  and was r e p r e s e n t e d  by 

the l a r g e s t  number of  p e o p l e  f a l l i n g  in the h i g h e s t  

p r o f i l e  e l e v a t i o n s  f o r  the O v e r a l l  P s y c h o s o c i a l  

F u n c t i o n i n g  S c a l e .  These s u b j e c t s  o b t a i n e d  a h i g h e r ,  

though s t a t i s t i c a l l y  n o n - s i g n i f i c a n t ,

n e u r o p s y c h o l o g i c a l  imp a i rm ent  i n d e x .  However ,  t h e i r
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score s t i l l  remained  w i t h i n  the v e r y  m i l d  to  m i l d l y  

i m p a i r e d  r a n g e .  These v e t e r a n s  a l s o  o b t a i n e d  the 

lowest  average  IQ ,  f o l l o w e d  by the r  i gh t - p o s t e r  i o r , 

l e f t - p o s t e r i o r ,  and l e f t - a n t e r i o r  gr ou ps .  In f a c t ,  

c o n t r a r y  to  the h y p o t h e s i s ,  the 1e f t - a n t e r i o r  group was 

c h a r a c t e r i z e d  by the h i g h e s t  mean IQ .

As p o i n t e d  out  e a r l i e r ,  the r i g h t  groups a lways  

o b t a i n e d  a h i g h e r  p s y c h o s o c ia l  m a l a d j u s t m e n t  index than  

d i d  the l e f t  g r oups .  The f a c t  t h a t  the r i g h t  groups  

sc ore d  worse on a l l  s c a l e s  (WPSI and SMQ) de s e rv e s  

i n v e s t i g a t i o n .  Four p o s s i b l e  f a c t o r s  may e x p l a i n  the  

p r e s e n t  r e s u l t s .

The f i r s t  r e f e r s  to the r e p o r t e d  i n a b i l i t y  of  

r i g h t - h e m i s p h e r i c  p a t i e n t s  to  p i c k  up on s o c i a l  cues  

due to  prob lems in p r o c e s s i n g  v i s u a l - s p a t i a l  

i n f o r m a t i o n .  I n a p p r o p r i a t e  b e h a v i o r s  and comments 

r e s u l t i n g  f rom an i n a b i l i t y  to  a d e q u a t e l y  i n t e r p r e t  

p e o p l e ' s  f a c i a l  e x p r e s s i o n s ,  f e e l i n g s ,  and emot ions  may 

cause peer  c o n f l i c t s  and t h e r e f o r e  r e s u l t  in the 

o s t r a c i s m  of  the p a t i e n t .  T h i s  e x p l a n a t i o n  has 

r e c e i v e d  p a r t i a l  s up por t  f rom F i n i a y s on ' s ( 1 9 7 4 )  s tudy  

which e x p l o r e d  the r e l a t i o n s h i p s  between l e s i o n ,  

l a t e r a l i z a t i o n ,  and e m o t io na l  r e a c t i o n s  of  p a t i e n t s  

w i t h  c e r e b r a l - v a s c u l a r  d i s e a s e .  He conc luded  t h a t
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r i g h t - 1 e s ioned p a t i e n t s  d i s p l a y e d  more i m p a i r e d  s o c i a l  

judgment  than a c o n t r o l  group and a 1e f  t - 1 es i oned 

g r ou p,  a l th o u g h  the r e s u l t s  were not  s i g n i f i c a n t  w i t h  

r e s p e c t  to  the l e f t  g r o u p .  N e v e r t h e l e s s ,  F i n i ayson 

c l a i m s  t h a t  t h e r e  a re  good r e a s o n s  to conc lude  t h a t  the  

occurence of  d i f f e r e n t i a l  e m o t io n a l  r e a c t i o n s  i s  

dependent  upon l a t e r a l i t y  o f  l e s i o n  a l t h o u g h  the n a t u r e  

of  h i s  p o p u l a t i o n  may be r e s p o n s i b l e  f o r  the r e s u l t s  

o b t a i  ned.

An issue r e l a t e d  to  t h i s  f i r s t  f a c t o r  i s  t h a t  the  

o b v io u s  a ph a s ie  symptoms o f  the l e f t - h e m i s p h e r i c  

p a t i e n t s  a re  l i k e l y  to  f a v o r  a g r e a t e r  u n d e r s t a n d i n g  of  

the v e t e r a n s '  s t a t u s  on the p a r t  o f  community and 

f a m i l y  members.  A b e t t e r  comprehens ion o f  the  

v e t e r a n s '  d i s a b i l i t i e s  i s ,  in t u r n ,  l i k e l y  to  

compensate f o r  some o f  the d e t r i m e n t a l  e f f e c t s  t h a t  

a p h a s i a  may o t h e r w i s e  have on s o c i a l  i n t e r a c t i o n s .  

U n f o r t u n a t e l y  f o r  p a t i e n t s  w i t h  r i g h t - h e m i s p h e r i c  

l e s i o n s ,  the s u b t l e t y  o f  t h e i r  p roblem makes i t  

d i f f i c u l t  f o r  p e e r s  t o  u n d e r s t a n d  the n a t u r e  of  t h e i r  

h a n d i c a p ,  and t h e r e f o r e  t h e i r  poor  s o c i a l  s k i l l s  may 

not  be as e a s i l y  a c c e p t e d  as t h a t  o f  the 1e f t - l e s ioned  

pat  i e n t s .
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An a d d i t i o n a l  - fac tor  p o s s i b l y  r e l a t e d  to  the  

r e s u l t s  under  s c r u t i n y  i s  the i n a b i l i t y  of  

r  i gh t -hem i spher  i c p a t i e n t s  t o  adapt  to  novel  or  complex  

s i t u a t i o n s .  G o l d be rg  & C o s t a ' s  <1981)  m o d e l , which  

s t r e s s e s  the c r u c i a l  r o l e  o f  the r i g h t  hemisphere  f o r  

s i t u a t i o n s  t h a t  a re  a s s o c i a t e d  w i t h  ta sk  n o v e l t y ,  i s  

e s p e c i a l l y  h e l p f u l  a t  t h i s  p o i n t  in e x p l a i n i n g  the  

d i f f i c u l t y  e x p e r i e n c e d  by r i g h t - h e m i s p h e r i c  p a t i e n t s  in 

novel  s i t u a t i o n s .  In  t u r n ,  t h i s  i n a b i l i t y  to  so adapt  

i s  l i k e l y  to  l e a d  to  f r u s t r a t i o n ,  low s e l f - e s t e e m  and 

emo t io na l  d i s t r e s s  which may w e l l ,  in the long  r u n ,  

t r a n s l a t e  i n t o  low a d j u s t m e n t  l e v e l s  and h i g h e r  

i n c i d e n c e  o f  p s y c h o s o c i a l  d i f f i c u l t i e s .  These f i r s t  

two rea s o ns  are  c o n s i s t e n t  w i t h  r i g h t  h e m i s p h e r i c  

i n v o l v e m e n t ,  and s i m i l a r  r e s u l t s  have been r e p o r t e d  

e l s e w h e re  ( R o u r k e ,  Young,  S t r a n g ,  & R u s s e l l ,  1 9 8 6 ) .

Ye t  a n o t h e r  f a c t o r  r e l a t e d  to  the o v e r a l l  lower  

l e v e l  o f  a d j u s t m e n t  f o r  the r i g h t  groups  may p o s s i b l y  

have to  do w i t h  the s e v e r i t y  o f  wounding .  Two-way  

ANOVAs c a r r i e d  out  on both d i a m e t e r  and depth  of  l e s i o n  

r e v e a l e d  s i g n i f i c a n t  main e f f e c t s  o f  s i d e  o f  l e s i o n  f o r  

d i a m e t e r  <F < 3 , 4 4 )  = 4 . 6 7 ,  £  < . 0 4 ) .  The r i g h t  groups  

s u f f e r e d  f rom s i g n i f i c a n t l y  l a r g e r  l e s i o n s .  Main  

e f f e c t s  of  lo c u s  (F  < 3 , 4 4 )  = 3 . 4 9 ,  £  < . 0 7 )
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and s i d e  by lo cu s  i n t e r a c t i o n  ( F < 3 , 4 4 )  = . 1 0 ,  £  < . 7 6 )  

f a i l e d  to reach  s i g n i f i c a n c e  w i t h  r e s p e c t  to d i a m e t e r .  

A l l  main and i n t e r a c t i o n  e f f e c t s  o f  s i d e  and lo cu s  of  

l e s i o n s  on depth proved  n o n s i g n i f i c a n t .  T h e r e f o r e ,  one 

index of  s e v e r i t y  i n d i c a t e s  t h a t  the r i g h t  groups  

underwent  more s e v e re  i n j u r y  and t h i s  may w e l l  e x p l a i n  

the h i g h e r  l e v e l  o f  p s y c h o s o c i a l  d i f f i c u l t i e s  

e x p e r i e n c e d  by these  men. The s i g n i f i c a n t  r e s u l t s  

a s s o c i a t e d  w i t h  one o f  the s e v e r i t y  i n d i c e s  are  

c o n s i s t e n t  w i t h  L i s h m a n ' s  <1966)  c o n t e n t i o n  t h a t  

s e v e r i t y  o f  l e s i o n  and p s y c h i a t r i c  d i s a b i l i t y  are  

r e  1a t e d .

F i n a l l y ,  one wonders i f  the f a c t  t h a t  the r i g h t  

hemisphere  i s  more d i f f u s e l y  o r g a n i z e d  <Semmes e t  al  . ,  

1960)  i s  r e l a t e d  to  h i g h e r  l e v e l  o f  m a l a d j u s t m e n t .  I t  

i s  p o s s i b l e  t h a t  in v o lv e m e n t  o f  any r e g i o n  o f  the r i g h t  

hemisphere  may d i s r u p t  i t s  h o m e o s t a t i c  s t a t e  w h i l e  

damage to the l e f t  hemisphere  i s  more l i k e l y  to  

e v e n t u a t e  in o n l y  f o c a l  consequences.  Such an 

e x p l a n a t i o n  i s  c o n s i s t e n t  w i t h  K e r t e s z '  c l a i m  <1981)  

t h a t  f u n c t i o n s  may be r a t h e r  d i f f u s e l y  d i s t r i b u t e d  In 

the r i g h t  he m is p h e re .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A d ju s tm e nt  Level  79

A n t e r i o r  Vs P o s t e r i o r  Damage

No s i g n i f i c a n t  f i n d i n g s  were o b t a i n e d  w i t h  r e s p e c t  

to  the an t e r  i o r - p o s t e r  i or  co n t in uu m.  S i m i l a r  r e s u l t s  

were o b t a i n e d  in a s t u d y  which examined the e f f e c t s  of  

open head i n j u r y  on the i n t e l l i g e n c e  t e s t  per formance  

of  t h i s  sample ( B r a n d y s , 1 9 8 4 ) .  These n e g a t i v e  r e s u l t s  

may a t t e s t  to the crude d i v i s i o n  f o r c e d  upon t h i s  s t udy  

by the l i m i t e d  number o f  s u b j e c t s .  A l t ho ug h  

n o n - s i g n i f i c a n t ,  the p o s t e r i o r  groups o b t a i n e d  h i g h e r  

l e v e l s  of  m a l a d ju s t m e n t  on the E m o t i o n a l ,

I n t e r p e r s o n a l ,  A d ju s tm e nt  to  S e i z u r e s ,  O v e r a l l  

Psy ch oso c ia l  F u n c t i o n i n g  s c a l e s ,  as w e l l  as on the SMQ. 

The a n t e r i o r  groups f a r e d  worse on the V o c a t i o n a l ,  

F i n a n c i a l ,  Me d i c a l  Management ,  N e u r o p s y c h o l o g i c a l  

Impa i rment  s c a l e s  as w e l l  as on the I n t e l l i g e n c e  s c a l e .  

T h i s  l a s t  f i n d i n g  i s  c o n s i s t e n t  w i t h  p r e v i o u s  r e s u l t s  

a t t e s t i n g  to  g r e a t e s t  i n t e l l e c t u a l  d e f i c i t s  f o l l o w i n g  

l e s i o n s  t o  the f r o n t a l  r e g i o n s  of  the b r a i n  (Shure  & 

H a l s t e a d ,  1 9 5 8 ) .  A l t h o u g h  c a u t i o u s  in t h e i r  

c o n c l u s i o n s  because of  the n a t u r e  o f  t h e i r  p o p u l a t i o n  

( c o r t i c a l  e x c i s i o n  because o f  c e r e b r a l  tumors)  and i t s  

a s s o c i a t e d  prob lem of  m e t a s t a s i s ,  Shure and H a l s t e a d  

have n o n e t h e l e s s  conc lud ed  t h a t  a b s t r a c t  t h i n k i n g  is  

more r e a d i l y  i m p a i r e d  by f r o n t a l  than by n o n f r o n t a l
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l e s i o n s .  In t h i s  r e s p e c t ,  the p r e s e n t  f i n d i n g s  on the  

i n t e l l i g e n c e  s c a l e  m i r r o r  Shure & H a l s t e a d ' s  r e s u l t s .

WPSI S c a l e s

As w i t h  Dodr i l l ' s  r e s u l t s  ( 1 9 8 3 ) ,  a b r i e f  

e x a m i n a t i o n  o f  the r e l a t i o n s h i p s  between v a r i a b l e s  

s u g g e s t s  t h a t ,  the g r e a t e r  the n e u r o p s y c h o l o g i c a l  

impa i rment  and the l e s s e r  the WPSI I n t e l l i g e n c e ,  the  

g r e a t e r  the l i k e l i h o o d  t h a t  p s y c h o s o c i a l  d i f f i c u l t i e s  

w i l l  be n o t e d .

Of a l l  the measures used ,  the A d ju s t m e n t  S ca le  

a p p e a rs  to  be q u i t e  s e n s i t i v e  t o  the impact  o f  s e i z u r e s  

v e r s u s  those of  a head i n j u r y  a l o n e .  In the m a j o r i t y  

of  c a s e s ,  p a t i e n t s  s t i l l  e x p e r i e n c i n g  s e i z u r e s ,  thus  

c o m p l e t i n g  the WPSI ,  o b t a i n e d  a h i g h e r  index of  

m a l a d j u s t m e n t .  T h i s  f i n d i n g  may be e x p l a i n e d  by h a v i n g  

to  a d j u s t  in the l o n g - t e r m  t o  two m a j o r  i n s u l t s ,  t h a t  

of  a head i n j u r y  and o f  a s e i z u r e  d i s o r d e r .  T h e re  is  

l i t t l e  doubt  t h a t  the e x t r a  burden o f  s e i z u r e s  would  

add to  the s t ig m a  f o l l o w i n g  a head i n j u r y ,  and i t  i s  

t h e r e f o r e  l i k e l y  t h a t  p a t i e n t s  s u f f e r i n g  f rom both  

c o n d i t i o n s  would have a more d i f f i c u l t  a d ju s t m e n t  

per  i od.
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Wi th  r e s p e c t  to the I n t e l l i g e n c e  index p r o v i d e d  by 

the WPSI,  i t  i s  the impress i on of  t h i s  a u t h o r  t h a t  the  

s c a l e  tends to  u n d e r e s t i m a t e  the i n t e l l e c t u a l  c a p a c i t y  

of  the p a t i e n t s .  The WPSI I n t e l l i g e n c e  Q u o t i e n t s  

ranged between 88 and 9 7 ,  and such a narrow s c a t t e r  is  

l i k e l y  to r e p r e s e n t  a s c a l e  whose d i s c r i m i n a t i v e  power 

i s  not  v e r y  good.  In c e r t a i n  cases where the  

i n t e l l e c t u a l  c a p a c i t i e s  o f  a v e t e r a n  were e v a l u a t e d  to  

be high average based on pa s t  and p r e s e n t  wor k ,  

c o m p l e x i t y  of  v o c a b u l a r y ,  as w e l l  as ease of  

e x p r e s s i o n ,  the a b i l i t y  was not  r e f l e c t e d  by the score  

o b t a i n e d .  M o r e o v e r ,  the f a c t  t h a t  t h e r e  is  no 

c o r r e l a t i o n  between the WPSI IQ index and the 

W e c h s l e r - B e 11evue IQ o b t a i n e d  15 y e a r s  a f t e r  wounding,  

a t ime a t  which r e c o v e r y  may be c o n s i d e r e d  c o m p le t e ,  

sheds a d d i t i o n a l  doubt  on the v a l i d i t y  of  t h i s  s c a l e .

The i n t e r e s t i n g  f i n d i n g  of  e l e v a t e d  v a l i d i t y  s c a l e  

s c o r e s  may s e rve  as f u r t h e r  v a l i d a t i o n  f o r  the WPSI 

s c a l e s .  A l thoug h the WPI was des ig ne d  to a p p l y  to  a l l  

medica l  c o n d i t i o n s ,  the n a t u r e  o f  the p r e s e n t  

p o p u l a t i o n  r e n d e r e d  some o f  the i tems i r r e l e v a n t .  I s  

i s  d o u b t f u l  t h a t  the mere s u b s t i t u t i o n  of  one 

e x p r e s s io n  f o r  a n o th e r  i s  a l l  t h a t  i s  needed to c r e a t e  

a n o t h e r  r e l i a b l e  and v a l i d  s c a l e .  C o n s e q u e n t l y ,  one

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Ad ju s tm e n t  Level  82

s hou ld  be c a r e f u l  in u s in g  a s c a l e  p r i m a r i l y  d e s ig ne d  

f o r  a g iv e n  p o p u l a t i o n ,  d e s p i t e  a d j u s t m e n t s .

M u l t i p l e  Rep res s ion

S i m i l a r  t o  the r e s u l t s  o b t a i n e d  w i t h  r e s p e c t  to  

the s i d e  and lo cu s  o f  l e s i o n  on the WPSI and SMQ, o n l y  

the s i d e  o f  l e s i o n  cou nted  among the s i g n i f i c a n t  

p r e d i c t o r s  of  f o u r  c l i n i c a l  s c a l e s .  The lo c u s  of  

l e s i o n  was not  i n c l u d e d  in any o f  the r e g r e s s i o n  

mode ls .  T h i s  may w e l l  i l l u s t r a t e  the a r b i t r a r y  

s u b d i v i s i o n  used in t h i s  s t u d y .  The s i d e  o f  l e s i o n  was 

found to  be a good p r e d i c t o r  o f  Emot iona l  A d j u s t m e n t ,  

F i n a n c i a l  S t a t u s ,  M e d i c i n e  and M e d i c a l  Management ,  as 

w e l l  as O v e r a l l  Ps y c h o s o c ia l  F u n c t i o n i n g .

The two i n d i c e s  of  s e v e r i t y  o f  damage were among 

the s i g n i f i c a n t  p r e d i c t o r s .  D i a m e t e r  s i g n i f i c a n t l y  

p r e d i c t e d  I n t e r p e r s o n a l  A d j u s t m e n t , F i n a n c i a l  S t a t u s , 

A d ju s tm e nt  to  S e i z u r e s  and O v e r a l l  P s y c h os o c i a l  

F u n c t i o n i n g ,  w h i l e  depth o f  l e s i o n  p r e d i c t e d  Emot ional  

A d j u s t m e n t ,  M e d i c i n e  and M e d i c a l  Management ,  and 

O v e r a l l  Ps yc hos oc i a l  F u n c t i o n i n g .  A p h a s i a  was found to  

be the s o l e  p r e d i c t o r  o f  SMQ.

The best  mode l ,  w i t h  50% of  the v a r i a n c e  

e x p l a i n e d ,  was o b t a i n e d  on the O v e r a l l  Ps yc hos oc i a l
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F u n c t i o n i n g  S c a l e .  De pth ,  s i d e ,  and d i a m e t e r  of  l e s i o n  

counted among the t h r e e  s i g n i f i c a n t  p r e d i c t o r s  f o r  t h i s  

s c a l e .  As such,  deeper  and l a r g e r  l e s i o n s ,  as w e l l  as 

r i g h t - s i d e d  l e s i o n s  were a s s o c i a t e d  w i t h  lower  l e v e l s  

of  a d j u s t m e n t .  T h e r e f o r e ,  w i t h  r e s p e c t  to  p r e d i c t i n g  

the a d j u s tm e nt  l e v e l  of  an open h e a d -  I n j u r e d  

i n d i v i d u a l ,  the m u l t i p l e  r e g r e s s i o n  a n a l y s e s  suggest  

t h a t  knowledge of  the s i d e  and s e v e r i t y  of  l e s i o n  would  

be most u s e f u l  in p r e d i c t i n g  the o v e r a l l  p sy ch os o c ia l  

f u n c t i o n i n g  of  such an i n d i v i d u a l .

Of i n t e r e s t  in T a b l e  7 i s  the inv o lv e m e nt  of  b a s i c  

v a r i a b l e s  such as d e p t h ,  s i d e ,  and d i a m e t e r  of  l e s i o n  

in p r e d i c t i n g  p s y c h os o c ia l  a d j u s t m e n t .  C o n t r a r y  to  

what may be e x pe c te d  f rom an a s s o c i a t i o n  between the 

l e f t - a n t e r i o r  damage and lower  a d ju s tm e n t  l e v e l s ,  

a p h a s i a ,  a symptom a s s o c i a t e d  w i t h  l e f t - s i d e d  l e s i o n s ,  

never  p r e s e n t e d  as a s i g n i f i c a n t  p r e d i c t o r  f o r  any of  

the WPSI s c a l e s .

Of f u r t h e r  impor tance  i s  the inv o lvement  of  

c e r t a i n  v a r i a b l e s  on d i f f e r e n t  s c a l e s .  For i n s t a n c e ,  

the degree of  p a r a l y s i s  i s  of  s i g n i f i c a n c e  on the 

V o c a t i o n a l  A d j u s t m e n t ,  A d ju s tm e nt  to S e i z u r e s / H e a d  

I n j u r y ,  and N e u r o p s y c h o l o g i c a l  Impa i rment  s c a l e s .  The 

h i g h e r  the degree of  p a r a l y s i s ,  the h i g h e r  the
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m a l a d j u s t m e n t  l e v e l  on these s c a l e s .  A l t h o u g h  the  

scope of  t h i s  s t u d y  p r e v e n t s  a d e t a i l e d  e x p l o r a t i o n  of  

a l l  s i g n i f i c a n t  c o e f f i c i e n t s  o b t a i n e d ,  i t  i s  im p o r t a n t  

to  note t h a t  p a r a l y s i s  i s  l i k e l y  to  be of  s i g n i f i c a n c e  

in the p r e d i c t i n g  o f  these t h r e e  s c a l e s  f o r  d i f f e r e n t  

r e a s o n s .  I t  i s  q u i t e  o b v i o u s  t h a t  e x p e r i e n c i n g  

d i f f i c u l t y  in moving l i mb s  would  c o n f l i c t  w i t h  Job 

p e r f o r m a n c e ,  a l t h o u g h  o t h e r  r ea s o n s  may need to be 

i n v o l v e d  to  e x p l a i n  the l i n k  between p a r a l y s i s  and 

a d j u s tm e n t  to  s e i z u r e s / h e a d  i n j u r y ,  and 

n e u r o p s y c h o l o g i c a l  i m p a i r m e n t .

F i n a l l y ,  i t  i s  w o r th  n o t i n g  t h a t  the WPSI 

I n t e l l i g e n c e  Sc a l e  c o u l d  not  be p r e d i c t e d  f rom any of  

the v a r i a b l e s  e n t e r e d  i n t o  the M u l t i p l e  Re gress ion  

a n a l y s i s .  T h i s ,  t o g e t h e r  w i t h  the a f o r e m e n t i o n e d  

c r i t i c i s m s  c o n c e r n i n g  t h i s  s c a l e ,  i l l u s t r a t e s  the  

l i m i t e d  u s e f u l n e s s  and v a l i d i t y  o f  t h i s  s c a l e .

Cone 1 us i ons

The p r e s e n t  s t u d y  has added to  the d a t a  c o n c e r n i n g  

the d i f f e r e n t i a l  impact  of  r i g h t -  v e r s u s  l e f t -  

h e m i s p h e r i c  l e s i o n s  on a s i g n i f i c a n t  f a c e t  of  human 

b e h a v i o r .  Based on the r e s u l t s ,  the c o n c l u s i o n  t h a t  

p a t i e n t s  w i t h  p e n e t r a t i n g  damage to  the r i g h t
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hemisphere a r e ,  in the long r u n ,  l i k e l y  to r e c o v e r  to a 

lower  l e v e l  of  a d ju s tm e n t  than w i l l  l e f t - h e m i s p h e r i c  

p a t i e n t s  is  w a r r a n t e d .  The r e s u l t s  do sup po r t  a 

s t r i k i n g  d i f f e r e n t i a l  impact  o f  damage to  e i t h e r  

h e m is ph ere ,  a l th o u g h  not  in the p r e d i c t e d  d i r e c t i o n .  

T h i s  may w e l l  p o i n t  to  the problem of  g e n e r a l i z i n g  

r e s u l t s  p e r t a i n i n g  to  a g i v e n  p o p u l a t i o n  to  a s l i g h t l y  

d i f f e r e n t  one.  E v i d e n t l y ,  the s t ig m a  a s s o c i a t e d  w i t h  a 

head i n j u r y  be a rs  a d d i t i o n a l  consequences f o r  the  

v e t e r a n  in a d d i t i o n  to the s o l e  d e t r i m e n t a l  impact of  

s e i z u r e s .  The re  i s  no doubt  t h a t  r e s e a r c h  would  

b e n e f i t  f rom ex am in in g  s e v e r a l  f a c t o r s  which were not  

in c l u d e d  in t h i s  i n v e s t i g a t i o n .  For i n s t a n c e ,  f a m i l y  

su ppo r t  i s  l i k e l y  to i n f l u e n c e  the impact  of  a seve re  

head trauma on o n e ' s  c a p a c i t y  to  a d j u s t  in e v ery da y  

l i v i n g .  T h i s  i n f o r m a t i o n  i s  a v a i l a b l e  as p a r t  of  the  

comprehensive q u e s t i o n n a i r e  g i v e n  to these v e t e r a n s  and 

f u t u r e  r e s e a r c h  in t h i s  a r e a  would c e r t a i n l y  prove  

f r u  i t f u l .

The i m p l i c a t i o n s  which can be drawn f rom these  

r e s u l t s  a re  o f  immense v a l u e ,  even moreso because of  

the p a u c i t y  o f  s t u d i e s  r e l a t i n g  open head I n j u r y  to  

l o n g - t e r m  l e v e l s  of  a d j u s t m e n t .  The l i t e r a t u r e  on 

open head i n j u r y  sug ge s ts  an a s s o c i a t i o n  between
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c a t a s t r o p h i c  r e a c t i o n s  and l e f t - s i d e d  l e s i o n s  and 

i n d i f f e r e n c e  w i t h  r i g h t - s i d e d  l e s i o n s .  A p r e s e n t a t i o n  

of  t h i s  v iew is  found in the w r i t i n g s  of  G a i n o t t i  

( 1 9 6 9 ,  1 9 7 2 ) .  G a i n o t t i  s t a t e s  t h a t  l e f t - s i d e d  p a t i e n t s  

o f t e n  show m a n i f e s t a t i o n s  o f  a n x i e t y  and w o r ry  and 

o f t e n  e x h i b i t  sudden and i r r e p r e s s i b l e  c r y i n g  s p e l l s  

d u r i n g  t e s t i n g .  On the o t h e r  hand,  r i g h t - s i d e d  

p a t i e n t s  e x h i b i t  i n d i f f e r e n c e  and sometimes e u p h o r i a  

and show a tendency to  make puns.

Such a v i e w ,  however ,  would l e a d  to  the h y p o t h e s i s  

t h a t  p a t i e n t s  w i t h  damage to  the l e f t  hemisphere would  

a d j u s t  l e s s  w e l l  than would r  i g h t - 1 e s i  oned p a t i e n t s  due 

to  t h e i r  c a t a s t r o p h i c  and a n x io u s  s t y l e .  For t h e i r  

p a r t *  r i g h t - h e m i s p h e r i c  p a t i e n t s  would be e xp ec te d  not  

to e x h i b i t  any major  d i f f i c u l t y  in a d j u s t i n g  to t h e i r  

d i s a b i l i t y  and s u r r o u n d i n g s  s in c e  they  are  se eming ly  

i n d i f f e r e n t  to t h e i r  c o n d i t i o n .  However,  the p r e s e n t  

s tud y  r e v e a l s  r e s u l t s  which seem to  be co u n t e r  i n t u i t i v e  

to the d e s c r i p t i o n  found in the l i t e r a t u r e .  I nde ed ,  

these r e s u l t s  suggest  t h a t  r i g h t - h e m i s p h e r i c  p a t i e n t s  

are the ones who e x h i b i t  the most d i f f i c u l t y  in 

a d j u s t i n g  to  d i f f e r e n t  a re a s  o f  t h e i r  l i v e s .  I f  the  

a s s o c i a t i o n  hereby  p r e s e n t e d  o f  r i g h t - h e m i s p h e r i c  

p a t i e n t s  and h i g h e r  m a la d j u s t m e n t  l e v e l s  can be
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r e p l i c a t e d  in f u t u r e  s t u d i e s ,  a change in foc us  o f  the  

medica l  a t t e n t i o n  and r e h a b i l i t a t i o n  programs may be 

needed.  Based on the r e s u l t s  of  the c u r r e n t  s t u d y ,  the 

p a t i e n t s  w i t h  damage to  the r i g h t  hemisphere r e p r e s e n t  

the p o p u l a t i o n  which t r u l y  needs to r e c e i v e  he lp  to  

m in i m i z e  the e x t e n t  of  t h e i r  l o n g - t e r m  psych oso c ia l  

d i f f i c u l t i e s .

F i n a l l y ,  a r e a l i t y  t h a t  has r e c e i v e d  l i t t l e  

r e c o g n i t i o n  w i t h i n  the f ramework o f  t h i s  q u a n t i t a t i v e  

a n a l y s i s  i s  the r e m a rk a b l e  r e c o v e r y  made by many of  

these men, d e s p i t e  the s e v e r i t y  o f  t h e i r  wounding.  An 

i n c r e d i b l y  h igh number of  men were a b l e  to  ho ld  a Job 

d e s p i t e  the s e r i o u s n e s s  of  t h e i r  i n j u r y  and h a n d i c a p s .  

As w e l l ,  a few men who had e x p e r i e n c e d  seve re  aphas ie  

symptoms a c c o r d i n g  to t h e i r  c h a r t s  were e x p r e s s i n g  

themselves  w i t h  an unsuspected  a b i l i t y  based on the 

degree of  t h e i r  wounding .  F u r t h e r m o r e ,  w i t h  the  

e x c e p t i o n  of  two men l i v i n g  in N u r s i n g  homes, the  

m a j o r i t y  managed to  l e a d  p r o d u c t i v e  l i v e s  and,  in 

g e n e r a l ,  r e p o r t e d  a g r e a t  deal  o f  en jo y m e n t .  There  is  

no doubt t h a t  a q u a l i t a t i v e  approach would add to our  

u n d e r s t a n d i n g  of  r e c o v e r y  f rom seve re  c r a c i o c e r e b r a l  

t rauma.  But u n t i l  such r e s e a r c h  is  u n d e r t a k e n ,  s u f f i c e  

i t  to  say t h a t  the l i f e s t y l e s  c h a r a c t e r i s t i c  of  these
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men are  ev idence  o f  the a s t o n i s h i n g  a b i l i t y  of  the  

human b r a i n  to r e c o v e r  f rom s e r i o u s  i n j u r i e s .
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MEMORY QUESTIONNAIRE <Bennet t - L e v y  & P o w e l l ,  1980)

1------------------ 2 ------------------- 3 -------------------4 ------------------------5
v e r y  bad a v e r a g e  good v e r y
bad Qood

How good I s  your  memory - for:

1.  Names o f  pe o p l e  a few m i n u t e s  a f t e r  b e i n g  
i n t r o d u c e d ? _____

2 .  Names o f  pe o p l e  a few days or  weeks l a t e r ,
3 .  B i r t h d a y s ? _____
4 .  T e l e p h o n e  numbers?_____
5 .  Shopping l i s t s ? _____
6 .  Remembering where you p u t  t h i n g s ? _____
7 .  A p p o in t m e n t s ? _____
8 .  Faces?_____
9 .  Theme o f  tune o f  songs?_____
10 .  L y r i c s  of  songs?______
11 .  Names o f  s t r e e t s ? _____
12.  Theme of  a book you have r e c e n t l y  r e a d ? _____
13.  Number of  a house?_____
14 .  D e t a i l s  of  a book r e a d  (names o f  c h a r a c t e r s ) ? _____
15.  T r a i n  or  bus t im e s ? _____
16.  Jokes?_____
17.  M a t h e m a t i c a l  f o r m u l a e  or  c o n v e r s i o n s  ( m i l e s  i n t o  

k i 1ome t e r s ) ?_____
18.  F a c t s  about  p e o p l e  (wh ere  you met them, what  th e y  

d o ) ? _____
19 .  Where you have l e f t  o f f  in a book?_____
2 0 .  C o l o r  codes?_____
2 1 .  When you have bo r r ow e d s o m e t h i n g ,  g i v i n g  i t  

back?_____
2 2 .  Names o f  p u b l i c  f i g u r e s  a t t a c h e d  t o  p a r t i c u l a r  

J obs?_____
2 3 .  D e t a i l s  of  shoe and c l o t h e s  s i z e s . . . o f  

f r i e n d s / w i f e ? _____
2 4 .  S i g n s  ( t r a f f i c ) ? _____
2 5 .  When you l a s t  d i d  t h i n g s  ( e . g .  w a t e r  p l a n t s ) ? ____
2 6 .  G i v i n g  messages (phone messages)  t o  pe o p l e ? .
2 7 .  R i g h t / l e f t  o r i e n t a t i o n  ( t u r n i n g  key t o  the l e f t  or  

r  i g h t ) ?_____
2 8 .  Names o f  a c t o r s  in f i l m s ? _____
2 9 .  Names o f  t i t l e s  o f  f i l m s ? _____
3 0 .  E v e r y d a y  t im e s  ( t i m e  o f  tv  n e w s ) ?_____
3 1 .  L e a r n i n g  new s k i l l s ?  ( g e a r s  o f  new c a r ,  t y p i n g ) .
3 2 .  L e a r n i n g  movements ( e . g .  dance s t e p s ) _______
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3 3 .  D i r e c t i o n s  on how to  g e t  somewhere?,
3 4 .  M a t c h i n g  c o l o r s ? _____
3 5 .  R e c a l l i n g  your  dreams?_____
3 6 .  S p e l l i n g  words?_____

Do you o f t e n :

v e r y  r a r e l y  somet imes q u i t e  v e r y
r a r e l y  o f t e n  o f t e n

3 7 .  Set  o f f  to  do s o m e t h i n g ,  then c a nn ot  remember  
what?_____

3 8 .  F o r g e t  what  you were  g o i n g  to  say in m i d 
s e n t e n c e ? _____

3 9 .  F o r g e t  a p a r t i c u l a r  word in m i d - s e n t e n c e ? _____
4 0 .  F o r g e t  w h e t h e r  or  no t  you have l o c k e d  up the house 

or  t u r n e d  o f f  the l i g h t s ? _____
4 1 .  F i n d  you a r e  un a b le  t o  p l a c e  v o i c e s  you have he ar d  

b e f o r e ? _____
4 2 .  F i n d  you a re  u n a b l e  t o  p l a c e  f a c e s  you have seen  

b e f o r e ?
4 3 .  Look a t  a map to  f i n d  a r o u t e  t o  somewhere,  then  

have to  r ec h e c k  one m in u t e  l a t e r ? _____
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7^or<
2799 Weit Grand Boulavaid 

Dasolt, Michltan 48202

July 5, 1985

Name
Address
Address

Dear Mr.
It has been 40 years since I saw you as a patient at Cushing
General Hospital when you were suffering from a head Injury.
Through the years I have periodically tried to contact each of
the many men I treated from 1945-1946. As the 40th anniversary
approaches, I would like to contact many of you and see how you
are getting along.
Besides my personal interest in you, our present contact with you 
will provide us with an additional opportunity to study the long 
term effects on people with a head injury. We are . seeking 
information regarding your present health and social life. This 
will require approximately 60 minutes of your time on the phone 
answering questions. If you have difficulty talking or 
expressing yourself, maybe you could arrange to have a friend or 
relative present who could help you. All the information you 
supply will be kept confidential. Please return the enclosed 
letter with your name, address, phone number and time when it 
would be convenient for you to be contacted. Also, if you have 
questions regarding the project or if you wish to set up an
appointment, feel free to call toll free 
extension 2526, between 9am and 5pm Eastern 
receiving your agreement to participate, my 
Zmachinski or Andree Tellier, will get back

at 1-800-521-7946, 
Standard Time. Upon 
assistants, Cathie 

in touch with you.
You have been very helpful in the past. I trust you will again 
support our continuing effort to study the effects of head 
injury. We hope that the results of this study may help us to 
care more effectively for you and others who have suffered head 
injuries.
We look forward to hearing from you.

Sincerely,

A. Earl Walker, M.D.

Androe Tellier, 
Research Coordinator

Cathie Zmachinski, 
Research Coordinator
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VOLUNTEER AGREEKENT

I, ■ an willing to participate in the
further study of the effects of head injuries. I understand that it will 
require 1 hour on the phone answering questions about my health and social 
life. As before, all information and responses will remain confidential and 
under the supervision of Dr. Walker.

Signature

Please print Name, Address and Phone Number below:
NAME:

Date

ADDRESS:
(Street)

(City) (State) (Zip Code)
EOKE PHONE:

(Area Code)

********

We have listed below several times when phone interviews could be 
conveniently conducted. But let us assure you, these are not the only times 
available. Please indicate when it would be convenient for you to have the 
phone interview conducted. (These times are Eastern Standard Times).

Monday 5pm 6 7 8__
Tuesday Spm 6 7 8
Wednesday 5pm 6 7 8
Thursday 9am l9 U  l2 1pm 2 3 4 5 6 7 8
Friday 4pm— 5 ~  -----------------------------------------------------

other;
(Day ana Timei
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To further our understanding of how you are getting along, we 
would like to have someone who knows you well answer some 
questions on your day-to-day functioning. These questions will 
be sent after we have talked with you.

I agree to allow Mr./Ms./Mrs.__________________________ to complete
a questionnaire. They can be reached at the following address;

NAME_________________________________________

STREET______________________________________

CITY/STATE______________________________________

ZIP CODE______________________________________

HOME PHONE______________________________________

(Please print carefully)

Relationship to Veteran  ____________________

Length of time this person has known you:.
(years)
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If you have any questions about our Head Injury Study, please 
contact one of the research coordinators, Andree Tellier or 
Cathie Zmachinski, toll free, at the following number between 
9am & 5pm Eastern Standard Time:

1-800-521-7946, extension 2526

Responses should be addressed to:

Head Injury Project 
Department of Psychiatry 
Henry Ford Hospital 
2799 West Grand Boulevard 
Detroit, Michigan 48202
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2799 WMt Grand Boulevard 
Detroit, Michigan 48202

DATE

NAME
ADDRESS

Dear Mr.

I  would lik e  to thank you once again for
allowing me to conduct the interview on th e ________________ (d a te ).
I t  re a lly  was a pleasure to ta lk  to you.

As mentionned on the phone, I  am now sending 
you a portion of the questionnaire that may be easier fo r you to ans
wer a t home. That way, you may take as much time as necessary to ans
wer the questions. Once again, i f  you feel uncomfortable answering 
some of the questions, feel free to leave them unanswered. I would 
like  to remind you however that everything w ill remain confidential

Many thanks fo r your participation and 
time and on behalf of Dr. Walker and myself, I  send you (and your 
family, i f  applicable) sincere wishes fo r the years to come.

Sincerely yours.

Andree T e llie r  
Research Assistant

I f  you wish to contact Dr. Walker, you may do so a t the following 
address and phone number;
University of New Mexico Phone Number: (505) 277-3401
School of Medicine *You may ca ll co llec t.
1007 Stanford Dr. N.E.
Albuquerque, New Mexico 87130
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