
INFORMATION TO USERS

This reproduction was m ade from  a copy o f a docum ent sent to  us for microfilming. 
While the m ost advanced technology has been used to  photograph and reproduce 
this docum ent, the quality o f the reproduction is heavily dependent upon the 
quality o f the  m aterial subm itted.

The following explanation o f  techniques is provided to  help clarify m arkings or 
no tations which m ay appear on this reproduction.

1 .T he sign or “ targe t” for pages apparently lacking from  the docum ent 
photographed is “ Missing Page(s)” . I f  it was possible to  obtain the missing 
page(s) o r section, they  are spliced into the film along with adjacent pages. This 
may have necessitated cu tting  through an image and duplicating adjacent pages 
to assure com plete continuity .

2. When an image on the film is obliterated w ith a round black m ark, it is an 
indication o f e ither blurred copy because o f  m ovem ent during exposure, 
duplicate copy, or copyrighted m aterials th a t should n o t have been filmed. For 
blurred pages, a good image o f  the page can be found in the adjacent frame. If  
copyrighted m aterials were deleted , a target note will appear listing the pages in 
the adjacent fram e.

3. When a map, drawing o r chart, e tc ., is part o f the m aterial being photographed, 
a definite m ethod o f  “ sectioning” the m aterial has been followed. I t is 
custom ary to  begin filming at the  upper left hand com er o f  a large sheet and to  
continue from left to right in equal sections with small overlaps. If  necessary, 
sectioning is continued again—beginning below the first row and continuing on 
until com plete.

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic p rin ts can be purchased at additional cost and inserted 
into yo u r xerographic copy. These prints are available upon request from  the 
Dissertations Custom er Services D epartm ent.

5. Some pages in any docum ent may have indistinct print. In all cases the best 
available copy has been filmed.

University
Micrdfilms

International
300 N. Zeeb Road 
Ann Arbor, Ml 48106





8423085

Luck, D ana Z aret

ASSESSMENT OF THE CONTINUITY HYPOTHESIS IN CHRONIC 
ALCOHOLICS AND ALCOHOLIC KORSAKOFFS BY MEANS OF VERBAL 
MEMORY TESTS

City University of New  York  Ph.D. 1984

University
Microfilms

International 300 N. Zeeb Road, Ann Arbor, Ml 48106

Copyright 1984 

by

Luck, Dana Zaret 

All Rights Reserved





PLEASE NOTE:

In all c a s e s  this material h a s been  filmed in the best p o ssib le  way from th e available cop y .
Problem s en cou n tered  with this d ocu m en t have b een  identified here with a  ch eck  mark V .

1. G lossy  p hotographs or p a g e s _______

2. C olored illustrations, paper or print______

3. P hotographs with dark b a ck g ro u n d ______

4. Illustrations are poor c o p y _______

5. P a g e s  with black marks, not original cop y_______

6. Print sh o w s through a s  there is text on both s id e s  of p a g e_______

7. Indistinct, broken or small print on several p ag es

8. Print e x c e e d s  margin requ irem en ts __

9. Tightly bound c o p y  with print lost in sp in e_______

10. Com puter printout p a g es with indistinct print_______

11. P a g e ( s )______________ lacking w hen material received , and not available from sch o o l or
author.

12. P a g e ( s )______________ see m  to  b e  missing in numbering only a s  text follows.

13. Two p a g es  n u m b ered _____________ . Text fo llow s.

14. Curling and wrinkled p a g e s _______

15. Other D i s s e r t a t i o n  c o n t a i n s  pages  w i t h  p r i n t  a t  a s l a n t ,  f i l m e d  as  r e rsivp .H .

University
Microfilms

International





ASSESSMENT OF THE CONTINUITY HYPOTHESIS
IN

CHRONIC ALCOHOLICS AND ALCOHOLIC KORS AK.OFF3 
BY MEANS OF VERBAL MEMORY TESTS

by

DANA ZARET LUCK

A d i s s e r t a t i o n  s u b m i t t e d  t o  t h e  G r a d u a t e  F a c u l t y  
i n  P s y c h o l o g y  i n  p a r t i a l  f u l f i l l m e n t  o f  t h e  
r e q u i r e m e n t s  f o r  t h e  d e g r e e  o f  D o c t o r  o f  
P h i l o s o p h y , The C i t y  U n i v e r s i t y  o f  New Y o rk .

1984



COPYRIGHT BY

DANA ZARET LUCK

1984



T h i s  m a n u s c r i p t  h a s  b e e n  r e a d  and a c c e p t e d  f o r  t h e  G r a d u a t e  
F a c u l t y  i n  P s y c h o l o g y  i n  s a t i s f a c t i o n  o ?  t h e  d i s s e r t a t i o n  
r e q u i r e m e n t  f o r  t h e  d e g r e e  o f  D o c t o r  o f  P h i l o s o p h y .

d a t e  C h a i r m a n  o f  E x a m in in g  C o m m i t t e e

d a t e  E x e c u t i v e  O f f i c e r  J

L o u i s  G e r s t m a n ,  P h .D .

E lk h o n o n  G o l d b e r g ,  P h .D .

R i c h a r d  K o v n e r ,  P h .D .

R i c h a r d  F r a n c e s ,  M.D. 
S u p e r v i s o r y  C o m m i t t e e

The C i t y  U n i v e r s i t y  o f  New York



iv

A b s t r a c t

ASSESSMENT OF THE CONTINUITY HYPOTHESIS 
IN CHRONIC ALCOHOLICS AND ALCOHOLIC KORSAKOFFS 

BY MEANS OF VERBAL MEMORY TESTS

by

Dana Z a r e t  Luck 

A d v i s o r :  D r .  S t e v e n  M a t t i s

T h e  c o n t i n u i t y  h y p o t h e s i s  p r e s u m e s  t h a t  t h e r e  i s  a 

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

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

s y n d ro m e .  The v a l i d i t y  o f  t h e  c o n t i n u i t y  h y p o t h e s i s  

w as  e v a l u a t e d  by a d m i n i s t e r i n g  a b a t t e r y  o f  v e r b a l  

m em ory  t e s t s  t o  t h r e e  g r o u p s  o f  s u b j e c t s :  

n o n a l c o h o l i c  c o n t r o l s ;  c h r o n i c  a l c o h o l i c s ;  a n d  

a l c o h o l i c  K o r s a k o f f s .  The c h r o n i c  a l c o h o l i c s  w e r e  

l o n g - t e r m  a l c o h o l i c s  who had b e e n  d e t o x i f i e d  f o r  a 

minimum o f  o n e  m o n t h  p r i o r  t o  t e s t i n g .  T h e y  w e r e  

" i n t a c t "  i n  t h a t  t h e y  e x h i b i t e d  no s i g n s  o f  

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

m e n t a l  s t a t u s  e v a l u a t i o n ,  and had no h i s t o r y  o f  e v e n  

m i l d  head  t r a u m a .  _
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B o t h  r e c a l l  and r e c o g n i t i o n  f u n c t i o n s  i n  s h o r t  t e r m  

and lo n g  t e rm  v e r b a l  memory w e re  a s s e s s e d .  A t t e n t i o n  

was  g i v e n  t o  t h e  s u b p r o c e s s e s  t h a t  h a v e  b e e n  

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

K o r s a k o f f  s y n d r o m e .  Q u a n t i t a t i v e  a n d  q u a l i t a t i v e  

c o m p a r i s o n s  w ere  made among t h e  t h r e e  g r o u p s .

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

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

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

memory; i m p a i r e d  r e c o g n i t i o n  f o r  n o v e l  m a t e r i a l  i n  

s h o r t  t e r m  v e r b a l  m e m o ry ;  a n d  i m p a i r e d  r e c a l l  i n  

l o n g  t e r m  v e r b a l  memory .  The  a l c o h o l i c  K o r s a k o f f s  

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

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

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

d e f i c i t  t h a t  w as  s u s c e p t i b l e  t o  t h e  e f f e c t s  o f  

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

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

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

v e r b a l  memory.

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

h y p o t h e s i s .  On o n l y  one  m e a s u r e  ( a s s e s s i n g  r e c a l l  

i n  s h o r t  t e r m  v e r b a l  memory f o r  m e a n i n g f u l  m a t e r i a l )  

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

w as  i n t e r m e d i a t e  b e t w e e n  t h o s e  o f  t h e  o t h e r  two
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g r o u p s .  Q u a l i t a t i v e l y ,  t h e  c h r o n i c  a l c o h o l i c s  

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

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

K o r s a k o f f  grc u p .  O v e r a l l ,  t h e  c h r o n i c  a l c o h o l i c s  

a p p e a r e d  t o  b e  f u n c t i o n i n g  l i k e  i n e f f i c i e n t  ( o r  

m i l d l y  t o x i c )  n o n a l c o h o l i c  c o n t r o l s .

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

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

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

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

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

i n t e l l i g e n c e ) .
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9 .  A nim al  R e c a l l  ANOCOVA
10.  N e u m an -K eu ls  A n a l y s e s  f o r  A nim al  R e c a l l  ANOCOVA 

(G ro u p  by T r i a l  I n t e r a c t i o n )
11 .  N o n s e n s e  R e c a l l  ANOCOVA
12.  N eu m a n -K eu ls  A n a l y s e s  f o r  N o n s e n s e  R e c a l l  

ANOCOVA (G roup  by T r i a l  I n t e r a c t i o n )
13 .  A n im al  R e c o g n i t i o n  ANOCOVA
14.  N eu m an -K eu ls  A n a l y s e s  f o r  Anim al  R e c o g n i t i o n  

ANOCOVA (G roup  by P r o b e  I n t e r a c t i o n )
15 .  N o n s e n s e  R e c o g n i t i o n  ANOCOVA
16.  N eu m an -K eu ls  A n a l y s e s  f o r  N o n s e n s e  R e c o g n i t i o n  ANOCOVA 

(G ro u p  E f f e c t )
17 .  SIT Number C o r r e c t  G roup  Means and  S t a n d a r d  

Dev i a  t  i o n s
18 .  SIT T o t a l  Number C o r r e c t  ANOCOVA
19.  N eu m an -K eu ls  A n a l y s e s  f o r  SIT T o t a l  Number C o r r e c t  

ANOCOVA
2 0 .  SIT " E a s y "  E r r o r  ANOCOVA
2 1 .  SIT P r o p o r t i o n a l  D i s t r i b u t i o n  o f  E r r o r s  f o r  A l l  

G ro u p s
2 2 .  S c r e e n i n g  V a r i a b l e  S t a t i s t i c s  f o r  E x p e r i m e n t  3
2 3 .  Age ANOVA f o r  E x p e r i m e n t  3
2 4 .  FSIQ ANOVA f o r  E x p e r i m e n t  3
2 5 .  BDI ANOVA f o r  E x p e r i m e n t  3
2 6 .  N e u m a n -K e u ls  A n a l y s e s  f o r  FSIQ ANOVA
2 7 .  N eu m an -K eu ls  A n a l y s e s  f o r  BDI ANOVA
2 8 .  Mean Number o f  C a t e g o r y  E x e m p l a r s  P r o d u c e d  in  

Each 30 S ec o n d  P e r i o d
29 .  C a t e g o r y  E x e m p l a r  Number P r o d u c e d  ANOCOVA
3 0 .  N eu m an -K e u ls  A n a l y s e s  f o r  C a t e g o r y  E x e m p l a r  

Number P r o d u c e d  ANOCOVA (G roup  E f f e c t )
3 1 .  C a t e g o r y  E x e m p l a r  Mean F r e q u e n c y  o f  R e s p o n s e  

I n d e x  f o r  B l o c k s  o f  F i v e  C o n s e c u t i v e  E x e m p l a r s
3 2 .  C a t e g o r y  E x e m p l a r  F r e q u e n c y  o f  R e s p o n s e  I n d e x  

ANOCOVA
3 3 .  N e u m a n -K e u ls  A n a l y s e s  f o r  C a t e g o r y  E x e m p la r

F r e q u e n c y  o f  R e s p o n s e  In d e x  ANOCOVA ( B l o c k
E f f e c t )

3 4 .  S c r e e n i n g  V a r i a b l e  S t a t i s t i c s  f o r  E x p e r i m e n t  4
3 5 .  Age ANOVA f o r  E x p e r i m e n t  4
3 6 .  FSIQ ANOVA f o r  E x p e r i m e n t  4
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3 7 .  BDI ANOVA f o r  E x p e r i m e n t  4
3 8 .  N eu m a n -K e u l s  A n a l y s e s  f o r  FSIQ ANOVA
3 9 .  N e u m a n -K e u l s  A n a l y s e s  f o r  BDI ANOVA
4 0 .  A l b e r t  R e c a l l  ANOCOVA
4 1 .  N e u m a n -K e u l s  A n a l y s e s  f o r  A l b e r t  R e c a l l  ANOCOVA 

(G ro u p  b y . D e c a d e  I n t e r a c t i o n )
4 2 .  A l b e r t  R e c a l l  Mean P e r c e n t a g e  o f  " E a s y "  and

" H a rd "  I t e m s  C o r r e c t  ( w i t h  c u e s )  f o r  Each
D e ca d e

4 3 .  A l b e r t  R e c o g n i t i o n  ANOCOVA
4 4 .  A l b e r t  R e c o g n i t i o n  ANOCOVA G roup  Means and

S t a n d a r d  D e v i a t i o n s  /
4 5 .  N e u m a n -K e u l s  A n a l y s e s  f o r  A l b e r t  R e c o g n i t i o n  

ANOCOVA (G ro u p  E f f e c t )
4 6 .  A l b e r t  R e c o g n i t i o n  Mean P e r c e n t a g e  o f  " E a s y "  

an d  " H a rd "  I t e m s  C o r r e c t  f o r  Each  D ecade
4 7 .  A l b e r t  R e c a l l  Q u e s t i o n n a i r e  Mean P e r c e n t a g e  o f  " E a s y "

I t e m s  C o r r e c t  ( w i t h  c u e s )  f ro m  t h e  1 9 7 0 ' s  and " H a rd "
I t e m s  C o r r e c t  ( w i t h  c u e s )  f ro m  t h e  1 9 3 0 ' s

4 8 .  A l b e r t  R e c o g n i t i o n  Q u e s t i o n n a i r e  Mean P e r c e n t a g e  o f
" E a s y "  I t e m s  C o r r e c t  f ro m  t h e  1 9 7 0 ' s  and "H ard"  I t e m s  
C o r r e c t  f ro m  t h e  1 9 3 0 ' s



L i s t  o f  F i g u r e s

A nim al  L i s t  G r o u p  Mean P e r c e n t a g e s  o f  I t e m s  
C o r r e c t
N o n s e n s e  H e x a g ram  L i s t  G roup  Mean P e r c e n t a g e s  o f  
I t e m s  C o r r e c t
A n im al  L i s t  G ro u p  Mean d 1 V a l u e s  
N o n s e n s e  H ex ag ram  L i s t  G roup  Mean d '  V a l u e s  
A l b e r t  R e c a l l  Q u e s t i o n n a i r e  G roup  Mean P e r c e n t a g e s  
o f  I t e m s  C o r r e c t  ( w i t h  c u e s )
A l b e r t  R e c a l l  Q u e s t i o n n a i r e  G roup  A d j u s t e d  Mean 
P e r c e n t a g e s  o f  I t e m s  C o r r e c t  ( w i t h  c u e s )
A l b e r t  R e c o g n i t i o n  Q u e s t i o n n a i r e  G roup  Mean 
P e r c e n t a g e s  o f  I t e m s  C o r r e c t
A l b e r t  R e c o g n i t i o n  Q u e s t i o n n a i r e  G roup  A d j u s t e d  
Mean P e r c e n t a g e s  o f  I t e m s  C o r r e c t
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Introduction

The e x i s t e n c e  o f  t h e  W e rn ick e -K o rsak o f f  syndrome i s  

s t r i k i n g  e v id e n c e  t h a t  a t  l e a s t  i n  some c a s e s  c h r o n i c  

a l c o h o l i s m  can r e s u l t  in  s e v e r e ,  i r r e v e r s i b l e  memory 

impairment. This amnesic d i so rd e r  has received a g r e a t  deal  

o f  i n v e s t i g a t i o n ,  and t h e r e  i s  a  g e n e r a l  co n se n su s  among 

r e s e a r c h e r s  a s  t o  i t s  major  f e a t u r e s  ( B a r b i z e t ,  1970; 

B u t te r s  and Cermak, 1980; Ta l land ,  1965; and V i c t o r ,  Adams 

and C o l l i n s  1971). In  the acute  s tage ,  a lc o h o l ic  Korsakoff 

p a t i e n t s  p resen t  with a  g lo b a l  c o n f u s i o n a l  s t a t e ,  a t a x i a ,  

o c u la r  p a r a l y s i s ,  d i s o r i e n t a t i o n  and confabu la to ry  id e a t io n .  

In  the  c h r o n i c  s t a g e ,  s i g n i f i c a n t  im p a i rm en ts  in  bo th  

a n t e r o g r a d e  and r e t ro g rad e  memory p e r s i s t ,  while the re  i s  a 

remarkable spar ing  of  o v e r a l l  i n t e l l e c t u a l  func t ions .

The p r e c i s e  n a t u r e  o f  the amnesia a s so c ia te d  with the  

a l c o h o l i c  K o r s a k o f f  syndrome has  undergone  e x t e n s i v e  

e x a m in a t io n  ( B u t t e r s  and Cermak, 1974, 1975; Cermak, 1979, 

1982; Kovner, M a t t i s ,  Goldmeier and Davis, 1981a; Lhermit te  

and S i g n o r e t ,  1972; M a t t i s ,  Kovner and G o ld m e ie r ,  1978; 

Milner ,  1966; Milner ,  Corkin and Teuber,  1968; Oscar-Berman 

and Sam uels ,  1 9 7 7 ;W a r r i n g t o n , 1970; and W e in g a r tn e r ,

F a i l l a c e  and Markley, 1971). S p e c i f ic  a t t e n t i o n  has  been 

f o c u se d  on t h e  u n d e r l y i n g  s e m a n t ic  e n c o d in g  d e f i c i t
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a s so c ia te d  with the an terograde  amnesia (Cermak, Bu t te rs  and 

Moreines, 1974; Kovner e t  a l . ,  1981a; and M a t t i s ,  Kovner and 

G o ld m e ie r ,  1978) .  I n v e s t i g a t i o n  o f  the  r e t ro g rad e  memory 

d e f i c i t  has  focused  on t h e  deve lopm ent  o f  a p p r o p r i a t e  

measurement t e c h n i q u e s ,  w i th  some c o n t r o v e r s y  as  to  the 

presence and meaning of  a temporal g ra d ie n t  (A lber t ,  But ters  

and Levin, 1979a; Cohen and Squire ,  1981; Marslen-WiIson and 

T e u b e r ,  1975; S a n d e r s ,  1972; S an d e rs  and W ar r in g to n ,  

1971,1975;  S q u i r e ,  1975; S q u i r e  and Cohen, 1982; Squire ,  

S l a t e r  and Chace, 1975; and Warrington, 1970).

Impairments  i n  v i s u o p e r c e p t i v e  a b i l i t i e s  ( B u t t e r s ,  

Cermak, Montgomery and A d ino l f i ,  1977; G losser ,  B u t te r s  and 

K ap lan ,  1977; and Kapur and B u t t e r s ,  1977), o l f a c to ry  and 

g u s t a t o r y  c a p a c i t i e s  ( J o n e s ,  B u t t e r s ,  Moskowitz and 

Montgomery, 1978) ,  and h y p o t h e s i s  t e s t i n g  and fo c u s in g  

behavior  (Oscar-Berman, 1973) have a l s o  been r e p o r t e d  in  

a l c o h o l i c  Korsakoffs.

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

K o r s a k o f f s  c h a r a c t e r i s t i c a l l y  r e v e a l  l e s i o n s  i n  t h e  

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

surrounding the t h i r d  v e n t r i c l e  as well  as prominent l e s ions  

in  t h e  d o rso m ed ia l  n u c l e u s  o f  the thalamus (V ic to r ,  Adams 

and C o l l in s ,  1971). While i t  i s  gen e ra l ly  accepted th a t  the 

a lc o h o l i c  Korsakoff syndrome occurs in  approximately 2-3% of 

chronic  a lc o h o l i c s  whose d r i n k i n g  has  le d  t o  n u t r i t i o n a l  

n e g l e c t  and a v i t a m i n o s i s ,  r e c e n t  evidence sugges ts  tha t  a
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g e n e t i c  p r e d i s p o s i t i o n  f o r  d e v e lo p in g  t h e  a l c o h o l i c  

Korsakoff  syndrome may be l i n k e d  to  a  d e f i c i e n c y  in  th e  

thiamine-dependent  enzyme " t ra n sk e to la se "  (Blass  and Gibson, 

1977).

Numerous In v e s t ig a to r s  have found a s s o c i a t i o n s  between 

alcoholism and a v a r i e t y  of  c o g n i t i v e  im p a i rm e n t s  ( f o r  a 

r ev iew  o f  t h i s  l i t e r a t u r e  s e e  Oscar-Berman, 1980; Parsons 

and F a r r ,  1981; Ryan and B u t te r s ,  1983; and T a r t e r ,  1975) .  

However, methodological i s su es  inheren t  to  the  in v e s t ig a t io n  

of  alcoholism of ten  make i t  d i f f i c u l t  to  draw c o n c l u s i o n s  

a c r o s s  s t u d i e s .  The s e l e c t i o n  c r i t e r i a  used to  e s t a b l i s h  

s u b j e c t  g roups  and t h e  b e h a v i o r a l  m easu res  employed to  

a s s e s s  d i f f e r e n c e s  among groups r e f l e c t  d iv e r se  i n t e r e s t s ,  

and a r e  l i k e l y  to  have in d iv id u a l  and p o s s i b l e  i n t e r a c t i v e  

e f f e c t s  on t h e  f i n d i n g s .  S u b j e c t  v a r i a b l e s  such as  age, 

s e x ,  t h e  e x i s t e n c e  o f  p rem orb id  d i f f i c u l t i e s  ( i . e . ,  

p s y c h o p a th o lo g y  o r  g e n e t i c  f a c t o r s ) ,  and t h e  p o s s i b l e  

consequences of prolonged a l c o h o l i s m  ( i . e . ,  l i v e r  d i s e a s e  

and head t rauma)  a r e  l i k e l y  t o  i n f l u e n c e  t h e  r e s u l t s .  

Consumption v a r i a b le s  such a s  t h e  d u r a t i o n  o f  a l c o h o l i s m ,  

t h e  p a t t e r n  of d r ink ing ,  e a t in g  hab i t s  dur ing i n to x ic a t io n ,  

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

c o n s i d e r a t i o n s .  Never the less ,  the re  i s  a genera l  consensus 

t h a t  a c u t e  i n t o x i c a t i o n  p ro d u ces  im p a i rm e n t s  i n  motor  

c o n t r o l ,  p r o b le m - s o lv i n g  and memory. D e f i c i t s  a s so c ia ted  

with chronic  abuse inc lude  im pairm ents  in  v i s u o p e r c e p t i v e
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s k i l l s ,  a b s t r a c t  r e a s o n i n g ,  p e r c e p t i o n ,  and lea rn ing  and 

memory. The degree to which these  d e f i c i t s  a r e  r e v e r s i b l e  

has a l so  drawn cons ide rab le  a t t e n t i o n .

The development of  com puter ized  t e c h n o l o g y  t o  a s s e s s  

b o th  s t r u c t u r a l  and f u n c t i o n a l  d e f i c i t s  has  s t i m u l a t e d  

r e s e a r c h  on th e  d i r e c t  e f f e c t  o f  a l c o h o l  on th e  b r a i n .  

Reviews o f  t h i s  l i t e r a t u r e  have h i g h l i g h t e d  th e  major  

f ind ings  (P o r je sz  and B e g l e i t e r ,  1983; T a r t e r ,  1980; and 

W i lk inson  and C a r l e n ,  1982) .  Both a c u t e  and c h r o n i c  

e x p o su re  t o  a l c o h o l  i s  known t o  p ro d u c e  a d i r e c t  t o x i c  

e f f e c t  on the  b r a i n .  C o r t i c a l  and s u b c o r t i c a l  s t r u c t u r e s  

have been i m p l i c a t e d .  There  i s  e v i d e n c e  o f  b i l a t e r a l  

c e r e b r a l  a t r o p h y  t h a t  i s  d i f f u s e ,  with a preponderance in 

t h e  f r o n t a l  a r e a s .  P a r t i a l  r e v e r s i b i l i t y  has  a l s o  been 

r e p o r t e d .  Some c o r r e l a t i o n a l  s tu d i e s  between organic  and 

c o g n i t i v e  d e f i c i t s  have been c o n d u c te d .  However,  t h e  

e t i o l o g i c a l  f a c to r s  a s so c ia ted  with the  organic  b ra in  damage 

have not y e t  been d e l in ea ted  (Por jesz  and B e g l e i t e r ,  1983; 

and T a r t e r  and Alterman, 1984).

S e v e r a l  t h e o r i e s  have been advanced t o  e x p l a i n  t h e  

mechanism underly ing the  c o g n i t i v e  and o r g a n i c  e f f e c t s  o f  

a l c o h o l .  E a r ly  n o t i o n s  s u g g e s te d  t h a t  a lcohol  produces a 

gen era l ized  d e t e r i o r a t i o n  in fu n c t io n in g .  The p o s t u l a t i o n  

t h a t  a l c o h o l  d i f f e r e n t i a l l y  a f f e c t s  the  r i g h t  hemisphere of 

t h e  b r a i n  has  a l s o  been p r o p o se d .  C u r r e n t  h y p o th e s e s  

i n c l u d e  th e  p o s s i b i l i t y  t h a t  a l c o h o l  c r e a t e s  a premature
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a g in g  o f  t h e  b r a i n  ( C o u r v i l l e ,  1966; K le in k n e c h t  and 

G o l d s t e i n ,  1972; and W ilk inson  and C a r l e n ,  1981) ,  t h e  

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

f r o n t a l  systems of  the b ra in  (T a r te r ,  1975), the p o s s i b i l i t y  

t h a t  a l c o h o l  p r o d u c e s  a c q u i r e d  l im i t a t i o n s  in information 

process ing  (Ryan, 1980), and the  hypothesis  t h a t  t h e r e  i s  a 

con t inuum  of  impairment a s soc ia ted  with alcohol ism (Ryback, 

1971).

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

q u e s t i o n  o f  s p e c i f i c  memory im pairm ent  a s s o c i a t e d  w i th  

a l c o h o l i s m ,  Ryback (1971)  p ro p o sed  t h a t  a  s p e c i f i c  

s h o r t - t e r m  memory d e f i c i t  m ight  be th e  common t h r e a d  

c o n n e c t i n g  s u b t l e  memory lapses  during so c ia l  dr inking with 

th e  phenomenon of  a lcoho l  amnesia ( the  s o -ca l le d  " b l a c k o u t "  

o r  " g ra y o u t"  exper ience)  and the obvious amnesia p resen t  in  

a l c o h o l i c  Korsakoff p a t i e n t s .  The c o n t i n u i t y  h y p o t h e s i s ,  

f i r s t  p ro p o sed  by Ryback,  s u g g e s t s  t h a t  t h e r e  i s  a 

behav io ra l  and neuropa tho log ica l  continuum a lo n g  which t h e  

p r o c e s s  o f  a l c o h o l i s m  develops as  a  funct ion of  the  degree 

and d u ra t io n  of  a lcoho l  abuse.

In  o r d e r  f o r  t h e  c o n t i n u i t y  hypothes is  to  be a v a l id  

one,  a  number o f  p o i n t s  must be e s t a b l i s h e d  a lo n g  t h e  

p roposed  co n t in u u m .  Q u a n t i t a t i v e  d i f f e r e n c e s  and 

q u a l i t a t i v e  s i m i l a r i t i e s  should e x i s t  between groups loca ted  

a t  nearby p o in t s .  T h e o re t i c a l l y ,  i t  should a l so  be po ss ib le
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t o  make p r e d i c t i o n s  a b o u t  t h e  p e r fo rm an ce  l e v e l  o f  an 

in d iv id u a l  as  he/she  c ro sses  over from one p o in t  t o  a n o t h e r  

a lo n g  t h e  con t inuum  a s  t h e  d u r a t i o n  and d e g r e e  o f  abuse 

changes .

R e c e n t ly ,  i n v e s t i g a t o r s  have begun to  ap p re c ia t e  some 

o f  the  s i m i l a r i t i e s  between the memory impairments found in  

a l c o h o l i c  K o r sa k o f f  p a t i e n t s  and t h o s e  e v i d e n t  in 

a l c o h o l i c s .  B u t te r s  e t  a l .  (1977) conducted a  com prehensive  

s tudy of  v isuopercep t ive  and memory a b i l i t i e s  in  a l c o h o l i c s ,  

a l c o h o l i c  K o r sa k o f f  p a t i e n t s  and n o n - a l c o h o l i c  c o n t r o l  

s u b j e c t s .  The a l c o h o l i c s  were d e s i g n a t e d  as  e i t h e r  

long-term a lc o h o l ic s  (whose dr ink ing  h i s t o r i e s  were g r e a t e r  

than 10 years)  o r  sh o r t - te rm  a lc o h o l i c s  (whose alcohol  abuse 

had ex i s t e d  fo r  l e s s  than 10 y e a r s ) .  U n l ik e  t h e  a l c o h o l i c  

K o r s a k o f f s ,  n e i t h e r  g roup  o f  a l c o h o l i c s  d i f f e r e d  

s i g n i f i c a n t l y  from t h e  n o n a l c o h o l i c  c o n t r o l  g roup  on a 

s t a n d a r d i z e d  t e s t  o f  v e r b a l  memory ( t h e  W echs le r  Memory 

S c a l e ) .  However,  on a more c h a l l e n g i n g  t e s t  o f  v e r b a l  

memory ( u s i n g  c o n so n an t  t r i g r a m s  as  s t im u l i  in  a  Pe terson  

d i s t r a c t o r  paradigm with r e l a t i v e l y  s h o r t  d e l a y  i n t e r v a l s )  

t h e r e  was a ten d en c y  fo r  the a lc o h o l ic s  to  manifes t  a more 

rap id  r a t e  of  decay t h a n  t h e  n o n a l c h o l i c  c o n t r o l s .  T h i s  

d i f f e r e n c e  was not  s t a t i s t i c a l l y  s i g n i f i c a n t ,  as  was the 

d i f f e r e n c e  between th e  n o n a l c o h o l i c  c o n t r o l s  and t h e
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a l c o h o l i c  Korsakoff s .  Only long-term a l c o h o l i c s  (measured 

a t  the  longest  delay i n t e r v a l  of  18 seconds) dem o n s t ra ted  a 

s t a t i s t i c a l l y  lower l ev e l  of performance than  the  c o n t ro l s .

While t h e  a l c o h o l i c  K o r sa k o f f s  d e m o n s t r a t e d  t h e  

expected e f f e c t s  of s u s c e p t i b i l i t y  to p ro ac t iv e  in te r f e r e n c e  

and a  d e f i c i t  in  semantic encoding, the a l c o h o l i c s  f a i l e d  to  

d e m o n s t r a t e  e i t h e r  o f  t h e s e  d i f f i c u l t i e s .  There  was 

ev idence  of  a d i r e c t  r e l a t i o n s h i p  between th e  l e n g t h  of  

a l c o h o l i s m  and th e  d e g re e  of  impairment on a s tandard ized  

d i g i t  symbol s u b s t i t u t i o n  t e s t ,  even though no c l e a r  

con t inuum  o f  im pairm ent  appea red  on th e  v a r i o u s  memory 

t e s t s .

By r e f i n i n g  the methodology employed in  the Bu t te rs  e t  

a l .  (1977) study, Ryan, B u t t e r s ,  Montgomery, A d i n o l f i  and 

D i d a r i o ,  (1979) were a b l e  t o  e s t a b l i s h  the  presence of a 

s i g n i f i c a n t  memory d e f i c i t  in  " i n t a c t "  a l c o h o l i c s  and t o  

c o n f i r m  t h e  v isuopercep t ive  d e f i c i t  observed in  the e a r l i e r  

s tudy .  S t r i n g e n t  s c r e e n i n g  o f  s u b j e c t s  r e s u l t e d  i n  t h e  

s e l e c t i o n  o f  an " i n t a c t "  g roup o f  o l d e r ,  l o n g - t e r m  

a l c o h o l i c s  who had been  a b s t i n e n t  f o r  a t  l e a s t  one month 

p r i o r  to  e v a l u a t i o n .  Using a more demanding s h o r t - t e r m  

memory paradigm based  on th e  B ro w n -P e te rso n  d i s t r a c t o r  

t e c h n i q u e ,  th ey  found t h a t  t h e  pe r fo rm ance  l e v e l  o f  the 

a l c o h o l i c s  was s i g n i f i c a n t l y  b e t t e r  th a n  t h a t  o f  th e  

a lco h o l i c  Korsakoffs and worse than th a t  of the  nonalcoholic  

c o n t r o l s .  Impairments in the  l e v e l  of  p e r fo rm a n c e  o f  th e
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a l c o h o l i c s  r e l a t i v e  to  th e  o t h e r  two g ro u p s  were a l s o  

e v id e n t  on p a i r e d  a s s o c i a t e  l e a r n i n g  t e s t s .  The 

q u a n t i t a t i v e  d i f f e re n c e s  between the  groups were acompanied 

by some q u a l i t a t i v e  s i m i l a r i t i e s  between chron ic  a l c o h o l i c s  

and a lc o h o l ic  Korsakoff p a t i e n t s ,  in  th a t  both groups tended 

to  employ r e l a t i v e ly  low lev e l  s t r a t e g i e s  fo r  remembering.

In  a su b se q u e n t  s tu d y ,  Ryan and B u t t e r s  (1980) 

i d e n t i f i e d  a p o s s ib le  t r a n s i t i o n a l  p o in t  along the  p ro p o sed  

con tinuum  from normal to  K o rsak o v ian  f u n c t io n i n g .  They 

evalua ted  a group of long-term  a lc o h o l ic s  who com plained o f  

memory im p a irm en ts  which p e r s i s te d  a f t e r  s e v e ra l  months of 

a b s tin en ce .  While the performance l e v e l  o f  t h i s  group was 

no t s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  o f  n o n a lc o h o l ic  

c o n t r o l s  on s t a n d a r d i z e d  t e s t s  o f  memory, on th e  more 

s e n s i t i v e  measures employed in the  Ryan e t  a l .  (1979) s tudy, 

the  a l c o h o l i c s  w ith  c o m p la in ts  o f  memory p e rfo rm ed  a t  a 

l e v e l  t h a t  was i n t e r m e d i a t e  betw een  th o s e  o f  a l c h o l i c s  

w ithout memory com plaints and a lc o h o l ic  Korsakoff p a t i e n t s .  

R esu lts  of planned comparisons revealed  th a t  the  d i f f e re n c e s  

between the  two a lc o h o l ic  groups reached a  s ig n i f i c a n t  le v e l  

on b o th  v e r b a l - v e r b a l  and s y m b o l - d ig i t  p a i r e d  a s s o c i a t e  

le a rn in g  t e s t s .  With r e s p e c t  to  s h o r t  te rm  memory, th e  

a l c o h o l i c s  with memory com plaints performed a t  a le v e l  th a t  

was in te rm ed ia te  between those  o f the a l c o h o l i c  K o r s a k o f f s  

and the " in ta c t"  a lc o h o l ic  group, although th ese  d i f f e re n c e s  

d id  not reach s t a t i s t i c a l  s ig n if ic a n c e .
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Ryan and B u t t e r s  d e s ig n a te d  t h i s  group of a lc o h o l ic s  

with memory complaints as a " b o r d e r l i n e "  K o rsa k o f f  g roup . 

They n o ted  th a t  the  "b o rd e r l in e"  Korsakoffs had no p o s i t iv e  

h is to r y  o f W ern icke 's  e n c e p h a lo p a th y .  However, th e y  d id  

p e r fo rm  a t  a l e v e l  t h a t  was in te rm e d ia te  between those of 

the  " in ta c t"  a lc o h o l ic s  and th e  a l c o h o l i c  K o rs a k o f f s  on a 

c l i n i c a l  mental s t a tu s  ev a lu a t io n .  They a ls o  p resen ted  with 

th e  same d i s c r e p a n c y  betw een I .Q .  and memory q u o t i e n t  

( d e r iv e d  from th e  W echsler  Memory S c a le )  o b se rv e d  in  

a lc o h o l ic  Korsakoffs. However, th e re  was no ev idence  o f  th e  

d i s o r i e n t a t i o n  fo r  p lace  and time th a t  i s  c h a r a c t e r i s t i c  of 

the  a lc o h o l ic  Korsakoff syndrome.

Caution must be taken befo re  the  a lc o h o l ic s  who p resen t 

w i th  memory c o m p la in ts  a r e  c l a s s i f i e d  a s  " b o r d e r l i n e "  

K o r s a k o f f s .  D e s p i te  u n d e rg o in g  a comprehensive screening  

procedure, these  in d iv id u a ls  dem onstrated  a  g r e a t e r  d e g re e  

o f  c l i n i c a l  impairment on a  mental s t a tu s  examination (Ryan 

e t  a l .  1979) than t h e i r  s ig n i f i c a n t ly  o ld e r ,  " in ta c t "  fe llow  

a lc o h o l ic s .

The d i a g n o s i s  o f  " b r a in  damage" in  a l c o h o l i c s  i s  a t  

b e s t  im prec ise . In  a sam ple  o f  1100 a l c o h o l i c s ,  H orvath  

(1975) rep o rted  the incidence o f "organic b ra in  syndrome" to  

be a p p ro x im a te ly  9%. E x te n s iv e  e x a m in a t io n  o f  th e  

s t r u c t u r a l  and behav io ra l d e f i c i t s  p resen t  in  t h i s  group led 

him to  propose th a t  b ra in  damage a sso c ia ted  with a lc o h o l i s m  

i s  n o t  a  homogeneous d iso rd e r ,  and may re p re se n t  a  spectrum
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o f  syndrom es. Lishman (1981) s i m i l a r l y  en co u rag ed  th e  

c o n s id e ra t io n  o f " s u b c l in ic a l"  forms o f  W e rn ic k e -K o rsa k o ff  

syndrom e to  r e p l a c e  th e  c o n c e p t  o f  " a l c o h o l i c  dementia", 

which im plies  a  g en era lized  d e c l in e  in  f u n c t io n i n g  t h a t  i s  

r a r e ly  observed.

Since the  symptom of memory impairment i s  o f te n  seen in  

a s s o c ia t io n  with o th e r  d i s o r d e r s ,  such  as  m ild  d e p r e s s io n  

and head traum a, a lc o h o l i s m  may not be the s in g le  f a c to r  

c o n t r i b u t i n g  to  th e  pe rfo rm an ce  d ecrem en t in  th e  

" b o r d e r l i n e "  g ro u p .  Even though these  in d iv id u a ls  had no 

p o s i t i v e  h i s t o r y  o f  s e v e re  head traum a, o p e r a t i o n a l l y  

d e f in e d  as  head trauma with unconsciousness of more than 12 

hours and /o r  h o s p i t a l i z a t io n  s p e c i f i c a l l y  f o r  head traum a 

(Ryan and B u t t e r s ,  1980), th e y  may have su s ta in ed  minimal 

b ra in  damage from a mild to  moderate head trauma a n d /o r  th e  

c u m u la t iv e  e f f e c t s  o f  s e v e r a l  such  t ra u m a s .  U n t i l  these  

f a c to r s  can be ru led  o u t ,  i t  m igh t be more a p p r o p r i a t e  to  

co n s id e r  the  a lc o h o l ic s  with complaints of memory d i f f i c u l t y  

a s  an "a lc o h o l ism -p lu s"  g ro u p , r a t h e r  th a n  a s  a  g roup  o f  

"b o rd e r l in e"  K orsakoffs .

R e p o r ts  o f  s h o r t  term  memory im p a irm en ts  a s so c ia te d  

with a lcoholism  prompted A lber t ,  B u t te r s  and L e v in  (1979b) 

t o  i n v e s t i g a t e  long term  memory f u n c t io n s  in  c h r o n ic  

a lc o h o l ic s .  They adm inistered  the  A lbert R e tro g rad e  Memory 

B a t t e r y  (w hich in c lu d e s  a  t e s t  of famous faces  and r e c a l l  

and re c o g n it io n  q u e s t i o n n a i r e s )  to  a g roup  o f  a l c o h o l i c s
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s i m i l a r  to  th e  one exam ined by Ryan e t  a l .  (1979). They 

p o s t u l a t e d  t h a t  th e  r e t r o g r a d e  memory d e f i c i t  s een  in  

a lc o h o l ic  Korsakoffs might develop secondarily  to  a  primary 

d e f i c i t  i n  s h o r t  te rm  memory a s s o c i a t e d  w i th  c h r o n ic  

a lcoholism . They c o n tra s te d  th i s  "chronic" a l t e r n a t i v e  with 

an "acute" one, which presumes th a t  an a d d i t io n a l  impairment 

a p p e a r s  a c u t e l y  d u r in g  th e  W ernicke s t a g e  of the  d isea se  

t h a t  a f f e c t s  a l l  t im e  p e r io d s  p r i o r  to  th e  o n s e t  o f  th e  

d ise a se  equa lly  (B u tte rs  and A lb er t ,  1982).

The a lc o h o l ic s  in  t h e i r  s tu d y  d id  no t d e m o n s t r a te  a 

s i g n i f i c a n t  im pairm en t in  r e t ro g ra d e  memory and f a i le d  to  

e x h i b i t  t h e  c h a r a c t e r i s t i c  tem p o ra l  g r a d i e n t  p r e v i o u s l y  

found in  a l c o h o l i c  Korsakoff p a t ie n t s  (A lb e r t ,  B u tte rs  and 

Levin, 1979a). Since t h i s  f ind ing  was upheld when b o th  th e  

"e a sy "  and "h a rd "  i te m s  were a n a ly z e d  s e p a r a t e l y ,  th e  

au th o rs  claimed th a t  th e  e f f e c t  was not an a r t i f a c t  due to  

ta s k  d i f f i c u l t y .

When an updated v e rs io n  of the  A lbert Famous Faces Test 

was adm in iste red  in  a d i f f e r e n t  s tudy , t h e s e  f i n d i n g s  w ere 

e s s e n t i a l l y  u p h e ld  ( S q u i r e  and Cohen, 1 9 8 2 ) .  Moreover, 

p r e l im i n a r y  t e s t i n g  o f  Ryan and B u t t e r s '  " b o r d e r l i n e "  

K o rsa k o f f  g roup  r e v e a le d  t h a t  t h e i r  perform ance was a t  a 

le v e l  t h a t  was s t a t i s t i c a l l y  in d is t in g u is h a b le  from t h a t  o f  

nonalcoholic  c o n t ro ls  and d id  not revea l a tem poral g ra d ie n t  

p a t t e r n  (Ryan and B u t te r s ,  1980).
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To d a t e ,  th e  e v id e n c e  in  s u p p o r t  o f  th e  c o n t i n u i t y  

h y p o th e s is  i s  i n t r i g u i n g  b u t  n o t  y e t  c o n v in c in g .  W hile 

t h e r e  i s  s u b s t a n t i a l  evidence th a t  a lc o h o l ic s  and a lc o h o l ic  

K o rsak o ffs  s h a r e  d i f f i c u l t i e s  in  a n t e r o g r a d e  memory and 

v i s u o p e r c e p t i v e  a b i l i t i e s  (when s o p h is t ic a te d  experim ental 

paradigms a re  employed), th e re  i s  no c o n s is te n t  in fo r m a t io n  

s u g g e s t in g  t h a t  t h e i r  p a t te r n s  o f performance a re  s im i la r .  

In  f a c t ,  t h e  la c k  o f b o th  q u a n t i t a t i v e  and q u a l i t a t i v e  

s i m i l a r i t i e s  between a lc o h o l ic s  and a lc o h o l ic  Korsakoffs on 

m easu res  o f  r e t r o g r a d e  memory te n d s  to  s u g g e s t  a 

d i s s o c i a t i o n  betw een th e  p r o c e s s  o f  a l c o h o l i s m  and th e  

a lc o h o l ic  Korsakoff syndrome, a t  l e a s t  f o r  th e  r e t r o g r a d e  

am nesia  p r e s e n t  in  t h e  a l c o h o l i c  K o rsa k o f f  syndrom e. 

F in d in g s  which b e a r  on t h i s  i s s u e  have been r e p o r te d  by 

F ed io  and VanBuren (1 9 7 4 ) .  In  s t i m u l a t i o n  s t u d i e s  o f  

e p i l e p t i c  p a t i e n t s ,  they found d i f f e r e n c e s  w i t h i n  th e  l e f t  

te m p o ra l  lobe  of the  b ra in  whereby s t im u la t io n  o f p o s te r io r  

reg ions  produced re tro g ra d e  memory d e f i c i t s  and s t i m u l a t i o n  

o f  th e  a n t e r i o r  r e g io n s  p roduced  a n t e r o g r a d e  memory 

d e f i c i t s .

Focus of th e  P resen t Study

The m ajo r  fo c u s  o f  t h i s  d i s s e r t a t i o n  was to  ev a lu a te  

a sp e c ts  o f verb a l  memory in  " i n t a c t " ,  d e t o x i f i e d ,  c h r o n ic  

a l c o h o l i c s .  P a r t i c u l a r  a t t e n t i o n  was d e v o te d  to  th e  

s p e c i f i c  subprocesses th a t  have been im p l i c a t e d  as  c a u s a l  

d e f i c i t s  in  t h e  am n es ia  a s s o c i a t e d  w ith  th e  a l c o h o l i c
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K o rsa k o f f  syndrome ( M a t t i s ,  Kovner and G o ld m e ie r ,  1978; 

M a tt is ,  Kovner, G artner  and Goldmeier, 1981; Kovner e t  a l . ,  

1981a; K ovner, M a t t i s ,  G a r tn e r  and Goldmeier, 1981b; and 

A lb er t ,  B u tte rs  and Levin, 1979a, 1979b). The c o n t i n u i t y  

h y p o th e s i s  (Ryback, 1971) s e rv e d  as th e  b a s i s  f o r  th e  

assumptions p resen ted  in  a  s e r i e s  o f  four experim ents.

Overview o f  th e  Experimental Design

A lcoholic  K orsakoffs , d e t o x i f i e d  c h r o n ic  a l c o h o l i c s  

and n o n - a l c o h o l i c  c o n t r o l s  s e rv e d  as  t h e  t h r e e  g roups  

exam ined in  t h i s  s tu d y .  In E xperim en t 1, r e c a l l  and 

r e c o g n i t i o n  in  a n t e r o g r a d e  v e r b a l  memory were evaluated  

u s in g  th e  Animal and Nonsense Hexagram l i s t s  from th e  

M attis-Kovner Verbal Learning Evalua tion  (M a tt is ,  Kovner and 

G oldm eier,  19 7 8 ) .  In  p i l o t  t e s t i n g  o f  a l c o h o l i c s ,  t h e s e  

measures were found to  be s e n s i t iv e  to  s u b t le  impairments in  

fu n c t io n in g .  In  Experiment 2, the  Semantic Inform ation Test 

was employed to  a s s e s s  s e m a n tic  p rocess ing  o f  in form ation  

(Kovner e t  a l .  1981b). The r e t r i e v a l  o f  ca tegory  ex em p la rs  

was a n a ly z e d  in  E x p e rim en t 3 u s in g  th e  Category Exemplar 

paradigm developed by M attis  e t  a l .  (1981). The R e c a l l  and 

R e c o g n i t io n  Q u e s t io n n a ir e s  of the  A lbert Retrograde Memory 

B a tte ry  were adm iniste red  in  Experiment 4 ( A l b e r t ,  B u t t e r s  

and L e v in ,  1979a) t o  e v a l u a t e  r e c a l l  and r e c o g n i t i o n  in 

re t ro g ra d e  memory.



14

S e le c t io n  o f S ub jec ts

C a r e f u l  a t t e n t i o n  was dev o ted  to  th e  s e l e c t i o n  o f  

s u b je c ts .  Following the  s tandards  s e t  by Ryan e t  a l .  (1979) 

and r e f i n i n g  them even f u r t h e r ,  an a t t e m p t  was made to  

i s o l a t e  an a lm o s t  "p u re "  group o f  lo n g - te rm  a l c o h o l i c s .  

P i l o t  t e s t i n g  r e v e a le d  th a t  almost a l l  p o te n t i a l  long-term  

a l c o h o l i c  s u b j e c t s  (exam ined a t  l e a s t  one month 

p o s t - d e t o x i f i c a t i o n )  p resen ted  with a t  l e a s t  a mild degree 

of o rg a n ic i ty  on a mental s t a tu s  examination.

In  o r d e r  to  red u ce  th e  p o s s i b l e  e f f e c t s  o f  f a c t o r s  

o t h e r  th an  a lc o h o l i s m  ( p a r t i c u l a r l y  m ild  head t r a u m a ) , 

s t r i c t  c r i t e r i a  f o r  i n c l u s i o n  i n t o  t h e  two experim ental 

groups and the  nonalcoholic  c o n tro l  group were based on the  

r e s u l t s  o f  a co m p reh en s iv e  p r e s c r e e n in g  p ro c e d u re .  

P r o s p e c t iv e  s u b j e c t s  underw en t a s t r u c t u r e d  c l i n i c a l  

i n t e r v i e w  (Appendix A) to  r u le  out a  h i s to r y  o f p s y c h ia t r ic  

d is tu rb a n c e ,  mild head trauma (w ith  unconsciousness o f  more 

than f iv e  m inu tes) ,  childhood lea rn in g  d i s a b i l i t y ,  substance 

abuse (excluding a lc o h o l) ,  and major m e d ic a l  i l l n e s s  known 

t o  a f f e c t  memory ( e .g .  s t ro k e ,  convulsive  d iso rd e r ,  e t c . ) .  

When p o s s i b l e ,  th e  h i s t o r y  was c o r r o b o r a t e d  by a fa m ily  

member o r review of medical reco rds .

All s u b je c ts  underwent fu r th e r  mental s ta tu s  ev a lu a t io n  

w ith  th e  M a t t i s  O rg a n ic  Syndrome S c re e n in g  E x a m in a tio n  

(MOMSSE, Appendix B). The MOMSSE i s  a b r i e f  t e s t  ( d e r iv e d  

from lo n g e r ,  w e l l - s t a n d a r d i z e d  in s t r u m e n t s )  d e s ig n e d  to
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a s s e s s  th e  presence o f co g n i t iv e  impairment. P i l o t  t e s t in g  

of chronic  a lc o h o l ic s  suggested th a t  th o s e  members o f  t h i s  

group who were ab le  to  meet th e  s t r in g e n t  screen ing  c r i t e r i a  

fo r  p a r t i c i p a t i o n  in  t h i s  s tu d y  tended  to  a c h ie v e  above 

Average ran g e  I .Q .  s c o r e s .  The co m p le te  W echsler Adult 

I n te l l ig e n c e  Sca le  (WAIS) was th e re fo re  ad m in is te red  to  a l l  

s u b j e c t s  and i t  was a n t ic ip a te d  th a t  F u ll  Sca le  I .Q . scores  

(FSIQ) would serve  as a  c o v a r ia te  in  s t a t i s t i c a l  a n a ly s e s  

to  re d u c e  th e  betw een g roup  v a r i a b i l i t y .  The Beck 

D e p re ss io n  I n v e n to ry  (Beck, Ward, M endelson and Mock, 

1961), a w id e ly  used  s e l f - r a t i n g  sc a le  of dep ress io n , was 

adm inistered  as a  means of a s s e s s i n g  th e  c u r r e n t  l e v e l  o f  

d e p r e s s io n  e x p e r ie n c e d  by t h e  s u b j e c t s .  The p o t e n t i a l  

presence of s i g n i f i c a n t  betw een group d i f f e r e n c e s  on th e  

Beck D e p re s s io n  In v e n to ry  (BDI) could a ls o  be ad ju s ted  fo r  

in  an a n a ly s is  of covariance .

Group 1: A lc o h o l ic  K o rsa k o f f  P a t i e n t s  (AK). The

a lc o h o l ic  Korsakoff group developed by M attis  and Kovner was 

examined in  t h i s  s tu d y .  A ll  members o f t h i s  g roup  had 

p a r t ic ip a te d  to  some e x t e n t  in  p r e v io u s  s t u d i e s  ( M a t t i s ,  

Kovner and Goldmeier, 1978; M attis  e t  a l .  1981; and Kovner 

e t  a l .  1981a, 1981b). Of the  s ix  men, f i v e  r e s i d e d  a t  th e  

F r a n k l in  Delano Roosevelt V e te ran 's  A dm inistra tion  H osp ita l 

in  Montrose, New York and one l iv ed  in  a nearby chron ic  ca re
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f a c i l i t y .  The s e v e n th  member, a  woman, was superv ised  by 

r e l a t i v e s  with whom sh e  l i v e d .  Each o f  t h e s e  i n d i v i d u a l s  

p r e s e n te d  w ith  a  h i s t o r y  o f  s e v e r e ,  c h r o n ic  a lc o h o l ism  

p re d a t in g  the development o f  a  Korsakoff syndrome o f  s ev e ra l  

years  d u ra t io n .  They each demonstrated a profound, s ta b le  

an te rog rade  amnesia c h a ra c te r iz e d  by an i n a b i l i t y  to  r e c a l l  

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

d i s o r i e n t a t i o n  t o  t im e  and p l a c e ,  and some d e g re e  o f  

r e t r o g r a d e  am n es ia ,  m a n i f e s te d  by d i f f i c u l t y  in  r e c a l l in g  

p a s t  personal and h i s t o r i c  e v e n t s .  W hile members of t h i s  

g roup  acknowledged h av in g  s e v e re  memory d i f f i c u l t y ,  only 

one in d iv id u a l  was a c t iv e ly  d i s t r e s s e d  by t h i s  im p a irm e n t .  

No member of t h i s  group confabula ted  spontaneously . R esu lts  

o f  t h e  MOMSSE r e v e a l e d  no d e f i c i t s  in  any a r e a s  e x c e p t  

memory fo r  members of t h i s  group.

Group 2: C h ro n ic  A lc o h o l i c s  (CA). From approximately 

200 c o n s e c u t iv e  a d m is s io n s  t o  th e  i n - p a t i e n t  a l c o h o l i c  

t r e a t m e n t  u n i t  o f  th e  F r a n k l in  Delano R oosevelt V e te ra n 's  

A dm inistra tion  H osp ita l  in  Montrose, New Y ork , 10 " i n t a c t "  

c h r o n ic  a l c o h o l i c s  were s e l e c t e d  to  p a r t i c i p a t e  in  t h i s  

s tudy . They were screened to  match Group 1 a s  c l o s e l y  as  

p o s s i b l e  w ith  r e s p e c t  to  age and c h ro n ic i ty  of a lcoholism . 

A ll had been d e to x if ie d  and under  s t a f f  s u p e r v i s i o n  f o r  a  

minimum of one month p r io r  to  t e s t in g  (rang ing  from one to  

e ig h t  months). The d ia g n o s is  of Alcohol Dependence was made
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by th e  h o s p i t a l  s t a f f  according  to  the  c r i t e r i a  e s ta b l i s h e d  

i n  th e  D ia g n o s t ic  and S t a t i s t i c a l  Manual o f  M ental 

D iso rd ers ,  Third E d it io n  (DSM I I I )  which in c lu d e : "A) E ith e r  

a  p a t t e r n  of p a t h o l o g i c a l  a lc o h o l  use  o r  im p a irm en t in  

s o c i a l  o r  o c c u p a t io n a l  func tion ing  due to  a lco h o l  use; and 

B) E i th e r  to le ra n c e  o r  w ith d raw al"  (A m erican P s y c h i a t r i c  

A ssoc ia tion , 1980, p . 170).

A l l  members o f t h i s  group d e m o n s tr a te d  a l o s s  o f  

c o n tro l  over t h e i r  d r in k in g ,  decreased to le ra n c e  fo r  ethanol 

and v a r ia b le  withdrawal symptoms. As a group, they  reported  

a h i s to ry  of severe  a lco h o lism  f o r  an a v e ra g e  o f  25 y e a r s  

(rang ing  from 10 to  more than 30 y e a r s ) .  All began d r ink ing  

in  t h e i r  teens  and ex h ib i te d  a p a t te rn  o f continuous a lcohol 

abuse with a t  most in t e r m i t t e n t  and r e l a t i v e ly  sh o r t  periods  

o f a b s tin en c e .  H alf  o f  t h i s  g roup  r e p o r t e d  e x p e r i e n c in g  

some m ild  degree of memory d i f f i c u l t y  ( in c lu d in g  b lackou ts)  

b u t  a l l  were a b le  t o  f u n c t i o n  in d e p e n d e n t ly  and had no 

t ro u b le  remembering t h e i r  appointm ents.

A b r i e f  m e d ic a l  e x a m in a t io n  co n d u c ted  by a  s t a f f  

p h y s ic i a n  r e v e a le d  a t  most a mild degree o f o rg an ic  b ra in  

im p a irm en t,  g e n e r a l l y  in v o lv in g  tre m o r  o r  p e r i p h e r a l  

n e u ro p a th y .  An a t te m p t  was made to  s e le c t  in d iv id u a ls  who 

were ab le  to  pass a l l  items on the MOMSSE. However, a b o u t  

h a l f  o f  th e  members o f  t h i s  g roup  made an e r r o r  on some 

MOMSSE item th a t  did not invo lve  memory.
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Group 3: Nonalcoholic C ontro ls  (NC). Seven nonalcoholic  

c o n tro l  su b je c ts  served as paid s u b je c ts  i n  E x p e r im e n ts  1, 

2 ,  and 3 .  The group  was expanded t o  15 n o n a lc o h o l i c  

c o n t r o l s  in  E xperim en t 4 .  Some o f  th e s e  i n d i v i d u a l s  had 

p a r t i c i p a t e d  in  p r e v io u s  s t u d i e s  ( M a t t i s ,  Kovner and 

G oldm eier, 1978; M a t t i s  e t  a l .  1981; and Kovner e t  a l .  

1981a, 1981b). They were matched as c lo se ly  as  p o ss ib le  to  

the o th e r  two groups with r e s p e c t  to  a g e .  Members o f  t h i s  

group described  themselves as occas iona l s o c ia l  d r in k e rs  and 

denied having a  h is to ry  of a lcoholism . They were r e c r u i t e d  

from the  non-medical s t a f f  a t  Montefiore H osp ita l  and from a 

nearby employment s e rv ic e  fo r  s e n io r  c i t i z e n s .  Members o f  

t h i s  g roup  d em o n s tra ted  i n t a c t  func tio n in g  in  a l l  a rea s  on 

the  MOMSSE.

General Procedure

S in c e  a l l  members of the  a lc o h o l ic  Korsakoff group and 

some members o f the  nonalcoholic  c o n tro l  group p a r t i c i p a t e d  

in  previous s tu d ie s  (during  which they were t e s t e d  with some 

of the  measures employed in  t h i s  s tu d y ) ,  only d a ta  necessary  

t o  co m p le te  th e  p r e s e n t  b a t t e r y  were o b ta in ed  fo r  th ese  

s u b je c ts .  All members of th e  c h r o n ic  a l c o h o l i c  g roup  and 

new members of the nonalcoholic  c o n tro l  group underwent the 

fo llow ing procedure. A f te r  completing the  i n i t i a l  screen ing  

b a t t e r y ,  two i n d i v i d u a l  s e s s i o n s  were scheduled  not le s s  

than one day and not more than one week a p a r t .  D uring  each  

s e s s i o n  s u b j e c t s  r e c e iv e d  one m easure from  Experim ent 1
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( e i t h e r  t h e  Animal o r  Nonsense Hexagram L i s t )  one measure 

from E x p e rim en t 4 ( e i t h e r  th e  R e c a l l  o r  R e c o g n i t io n  

Q u e s t io n n a i r e  from th e  A lb e r t  Retrograde Memory B atte ry )  

and th e  m easure  from e i t h e r  Experim ent 2 ( t h e  SIT) o r  

E xperim ent 3 ( t h e  C a teg o ry  Exemplar p a ra d ig m ) .  The 

re m a in in g  t h r e e  m easu res  were a d m in i s t e r e d  d u r in g  th e  

fo llow ing s e s s io n .  A b r i e f  break of about 10 minutes occured 

between t e s t s  w ith in  each s e s s io n .
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E xperim ent 1: A n a ly s is  o f  R e c a l l  and R e c o g n i t io n  in
Anterograde Verbal Memory

Background

M a t t i s ,  Kovner and G o ldm eier  (1978) dev ised  a  r e c a l l  

w ith re c o g n it io n  probes paradigm  f o r  v e r b a l  l i s t  l e a r n i n g  

t h a t  e n a b le d  them to  d i s t i n g u i s h  betw een  the performance 

p a t te rn s  of a lc o h o l ic  Korsakoff p a t i e n t s  and a n o th e r  group 

o f  am nesic  p a t i e n t s  ( s u f f e r i n g  from p o s t - h e r p e s  

e n c e p h a l i t i s ) .  W hile bo th  am nesic  g ro u p s  d e m o n s tr a te d  

s i g n i f i c a n t  im p a irm en ts  in  r e c a l l  ( a s  m easured  by th e  

percen tage of items re c a l le d  on a given t r i a l )  r e l a t i v e  to  a 

norm al c o n t r o l  g ro u p ,  t h e  a l c o h o l i c  K o rsa k o f f  group 

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

g roup  in  te rm s  o f  r e c o g n i t i o n  memory ( a s  measured by the  

s ig n a l  d e te c t io n  s t a t i s t i c  d 1). The a b i l i t y  t o  encode  and 

s t o r e  new in fo r m a t io n  ( a l b e i t  a t  a  l e s s  th a n  normal 

c a p a c i t y )  s e t  th e  a l c o h o l i c  K o r s a k o f f s  a p a r t  from th e  

p o s t - e n c e p h a l i t i c  p a t i e n t s .  M oreover, t h e  d i s c r e p a n c y  

between a lc o h o l ic  K o r s a k o f f s  and no rm a ls  ( i n  te rm s  o f  d ' 

v a lu e s )  in c reased  as the degree o f  semantic o rg a n iz a t io n  of 

the  to-be-remembered inform ation  became g r e a te r .  For n ove l 

m a t e r i a l  (w hich in c lu d e d  l i s t s  o f  Nonsense Hexagrams and 

P e rs ian  words) the a lc o h o l ic  Korsakoffs achieved near normal 

l e v e l  d '  v a lu e s ,  b u t t h e i r  d '  v a lu e s  were s i g n i f i c a n t l y  

below normal p e rfo rm a n c e  l e v e l s  f o r  m e a n in g fu l  m a t e r i a l  

(which included l i s t s  of ca tego r ized  words and mixed English
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words). In a subsequent study (Kovner e t  a l . , 1981) fu r th e r  

i n s i g h t  i n t o  th e  n a t u r e  o f  th e  a l c o h o l i c  K o r s a k o f f s 1 

s e m a n tic  en co d in g  d e f i c i t  was g a in e d .  The a l c o h o l i c  

K o rs a k o f f s  e x h i b i t e d  a  s u s c e p t i b i l i t y  t o  p r o a c t i v e  

i n t e r f e r e n c e  in  r e c o g n i t i o n  memory (d e m o n s t r a te d  by a 

p a t te rn  of decreasing  d 1 values  ac ross  r e c o g n i t i o n  p ro b e s )  

o n ly  on l i s t s  where t a r g e t  and d i s t r a c t o r  i te m s  were 

d en o ta t iv e ly  ca te g o r iz e d .

R ationale  and S p e c i f ic  Hypotheses

Experiment 1 was devised  to extend the  work o f  M a t t i s ,  

Kovner and t h e i r  c o l l e a g u e s  by exam in ing  th e  p a t t e r n  of 

performance o f  chron ic  a lc o h o l ic s  on two measures from t h e i r  

v e r b a l  l e a r n i n g  b a t t e r y .  The a lc o h o l ic s '  performance was 

compared to  th a t  o f a lc o h o l ic  K o rsa k o f f  and n o n a lco h o lic?  

c o n tro l  groups which were somewhat l a r g e r  in  number than the 

ones measured in  th e  o r g i n a l  s t u d i e s .  U sing  th e  r e c a l l  

w ith reco g n it io n  probes paradigm, the  sem a n tica lly  organized 

Animal L i s t  and th e  n o v e l  Nonsense Hexagram L i s t  w ere 

a d m in i s t e r e d  t o  g ro u p s  o f  c h ro n ic  a lc o h o l ic s ,  a lc o h o l ic  

K orsakoffs and nonalcoholic  c o n tro ls .  The Animal L i s t  was 

s e l e c t e d  b ec a u se  th e  a lc o h o l ic  K orsakoffs demonstrated the  

most rap id  and c l e a r e s t  decrement in  d ' va lues  on t h i s  l i s t  

i n  th e  p r e v io u s  s tu d y .  The Nonsense Hexagram L i s t  was
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employed as a measure of novel m a te r ia l  because, u n l ik e  the 

P ers ian  Word L i s t ,  i t  d id  not re q u ire  m a s te ry  o f  F a r s i  f o r  

c o r re c t  r e p e t i t i o n  ac ro ss  t r i a l s .

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

fo llow ing hypotheses were advanced:

H y p o th e s is  I .  I t  was a n t ic ip a te d  t h a t  the  percen tage  

of items r e c a l le d  by chron ic  a lc o h o l ic s  would be a t  a  l e v e l  

betw een th o s e  o f th e  a l c o h o l i c  K o r s a k o f f s  and th e  

n o n a lc o h o l ic  c o n t r o l s  f o r  b o th  t h e  Animal and Nonsense 

Hexagram l i s t s .

H y p o th e s is  I I .  I t  was h y p o th e s iz e d  th a t  th e  chron ic  

a lc o h o l ic s ,  l i k e  the a lc o h o l ic  K orsakoffs , would dem onstrate 

a  s e n s i t i v i t y  to  p ro a c t iv e  in te r f e r e n c e  (as  m anifested  by a 

d e c l in e  i n  d '  v a lu e s  a c r o s s  r e c o g n i t i o n  p ro b e s )  f o r  th e  

Animal L i s t  which would n o t be found on th e  Nonsense 

Hexagram L i s t .

Method

S u b j e c t s .  Ten c h r o n ic  a l c o h o l i c s ,  s ev en  a l c o h o l i c  

K o rsak o ffs  and seven  n o n a l c o h o l i c  c o n t r o l s  ( s e l e c t e d  in  

a c c o rd a n c e  w ith  th e  c r i t e r i a  d esc rib ed  above) p a r t ic ip a te d  

in  t h i s  experiment.

M a t e r i a l s .  Two l i s t s  from th e  M a tt is -K o v n e r  Verbal 

L e a rn in g  E v a lu a t io n  were employed ( M a t t i s ,  Kovner and 

G o ld m e ie r ,  1978). The ca teg o r ized  Animal L i s t  (Appendix C) 

served as the measure o f  meaningful m a te r ia l .  The 2 0 - ta rg e t  

and 2 0 - d i s t r a c to r  items ( a l l  drawn from th e  Animal ca tegory)
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were d e r iv e d  from norms e s ta b l i s h e d  by B a t t ig  and Montague 

(1969) and were matched f o r  f re q u e n c y  o f  u sage  w i th  e q u a l  

p r o p o r t i o n s  s e l e c t e d  from  h ig h ,  medium and low frequency 

words. The Nonsense Hexagram L i s t  (Appendix D) s e rv e d  a s  a 

m easure  o f  nonsense m a te r ia l .  This l i s t  co n ta in s  2 0 - ta rg e t  

and 2 0 - d i s t r a c t o r  i te m s  each  composed o f  two 

c o n s o n a n t -v o w e l- c o n s o n a n t  (c v c )  t r i g r a m s  w ith  known 

a s s o c i a t i v e  v a lu e s  to  E n g l i s h  words (A rc h e r ,  1 9 6 0 ) .  The 

t a r g e t  and d i s t r a c t o r  n o n sen se  hexagrams were matched fo r  

th e  a s s o c i a t i v e  v a lu e s  o f  th e  t r i g r a m s ;  how ever, th e  

a s s o c i a t i v e  s t r e n g t h s  o f  th e  r e s u l t i n g  hexagrams a re  not 

known.

P ro c e d u re .  A m odified f r e e  r e c a l l  procedure using the 

s e le c t iv e  reminding techn ique  (Buschke, 1973) was em ployed. 

Twelve r e c a l l  t r i a l s  w i th  t h r e e  r e c o g n i t i o n  p ro b es  

( o c c u r r i n g  a f t e r  r e c a l l  t r i a l s  4 ,  8 ,  and 12) were

adm in is te red .

On t r i a l  1 th e  l i s t  was read to  the  su b je c t  a t  the  r a t e  

o f  one word every 2 seconds and th e  s u b j e c t  was asked  to  

r e p e a t  t h e  word to  a s su re  c o r re c t  r e g i s t r a t i o n .  The su b jec t  

was th e n  asked  to  s p o n ta n e o u s ly  r e c a l l  a s  many words as 

p o s s i b l e ,  in  any o rd e r .  The su b jec t  rece ived  feedback as 

to  th e  c o r re c tn e ss  o f each word a f t e r  i t  was r e c a l le d .  I f  a 

su b je c t  o ffe red  a response  which was not on th e  l i s t , h e / s h e  

was to ld  th a t  the response was i n c o r r e c t  and th e  word was 

r e c o rd e d  as  an i n t r u s i o n  fo r  th a t  t r i a l .  Once the  su b jec t
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i n d i c a t e d  th a t  he /she  could not r e c a l l  any more item s, the 

t r i a l  was term inated . The exam iner th e n  t o l d  th e  s u b j e c t  

th o s e  words which h e / s h e  f o r g o t  to  r e c a l l  from the  l i s t .  

T h is  p ro c e d u re  was c o n t in u e d  f o r  12 t r i a l s .  A f t e r  

sp o n ta n e o u s  r e c a l l  on t r i a l s  4 , 8 and 12, b u t  b e f o re  

s e l e c t i v e  rem in d in g  to o k  p l a c e ,  a r e c o g n i t i o n  p ro b e  was 

in t r o d u c e d .  The p ro b e  c o n ta in e d  2 0 - d i s t r a c t o r  i tem s  

in te r s p e r se d  with the 2 0 - ta rg e t  items. Each of the  40 words 

was read  to  th e  s u b je c t ,  who was asked to  respond "yes" i f  

he /she  thought the item was on the l i s t  and "no" i f  i t  was 

not on the  l i s t .  Irrmediate feedback was provided a f t e r  each 

re s p o n s e  as  t o  i t s  c o r r e c t n e s s .  A f t e r  th e  r e c o g n i t i o n  

probe, the  s e le c t iv e  reminding procedure was resumed.

Data T ab u la tio n . The percen tage  of items spontaneously  

r e c a l le d  a t  th re e  p o i n t s  in  t im e  (on t r i a l s  4 ,  8 and 12) 

s e rv e d  as  th e  m easure o f  r e c a l l  f o r  b o th  th e  Animal and 

Nonsense Hexagram l i s t s .  For th e  Animal L i s t ,  the  number of 

i te m s  r e c a l l e d  was f i r s t  c o r r e c t e d  f o r  i n t r u s i o n s  

(n o n - ta rg e t  names of anim als) by s u b t r a c t i n g  th e  number o f  

i n t r u s i o n s  from th e  number o f items spontaneously  r e c a l le d  

on the t r i a l .  This d i f f e re n c e  was then  d iv id e d  by 20 ( t h e  

number of t a r g e t  item s) to  determ ine the  p e rcen tage  of items 

r e c a l le d .

For each o f  th e  t h r e e  r e c o g n i t io n  probes, th e  s ig n a l  

d e te c t io n  theory s t a t i s t i c  d ' was c a lc u la te d  to  s e r v e  as  an 

u n b ia se d  m easure  o f  reco g n it io n  memory (Banks, 1970). This
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s t a t i s t i c  m easu res  th e  d i s c r i m i n a t i o n  s e n s i t i v i t y  

independently  from response c r i t e r i o n ,  i . e . ,  th e  s u b j e c t ' s  

p r o p e n s i t y  fo r  respond ing  "yes" or "no." The d ' va lue  was 

c a lc u la te d  using the p ro p o rt io n  of "yes" responses to  t a r g e t  

i te m s  ( " h i t s " )  and th e  p r o p o r t io n  o f  "yes"  r e sp o n se s  to 

d i s t r a c t o r  i tem s  ( " f a l s e  a l a r m s " ) .  A d '  v a lu e  o f  3 .92  

r e p r e s e n t s  p e r f e c t  r e c o g n i t i o n  (100% h i t s  and 0% f a l s e  

a l a r m s ) ,  w h i le  a  d '  v a lu e  o f  0 .0 0  r e p r e s e n t s  p e r f e c t  

g u e s s in g  ( e q u a l  numbers o f  h i t s  and f a l s e  a la rm s) .  A d' 

v a lu e  o f 0 .8  r e p r e s e n t s  th e  p o i n t  a t  which d 1 i s  

s i g n i f i c a n t l y  d i f f e r e n t  from chance  a t  th e  .05 l e v e l  of 

confidence.

D e te rm in a t io n  of C o v ar ia te s .  Group means and standard  

d e v i a t i o n s  f o r  a g e ,  F u l l  S c a le  I .Q .  (FSIQ) and Beck. 

D e p re s s io n  In v e n to ry  (BDI) a r e  p r e s e n te d  in  T a b le  1. A 

one-way a n a ly s is  of va r ian ce  (ANOVA) was perfo rm ed  on each  

o f  t h e s e  t h r e e  f a c t o r s  u s in g  group (NC, AK and CA) sis the  

between su b je c t  v a r ia b le .  As can be seen  in  T a b le  2 ,  t h e  

groups were matched fo r  age. With re sp e c t  to  FSIQ (Table 3) 

and BDI (Table 4 ) ,  th e re  were s ig n i f i c a n t  d i f f e r e n c e s  among 

th e  g ro u p s .  Neuman-Keuls p o s t  hoc p a i r w i s e  com parisons 

(K irk, 1968) were performed on the group means to  d e te rm in e  

th e  p r e c i s e  n a tu r e  o f  th e  d i f f e r e n c e s .  As can be seen in  

Table 5, the  a lc o h o l ic  Korsakoffs a t t a i n e d  a  s i g n i f i c a n t l y  

low er mean FSIQ th a n  th e  o t h e r  two g ro u p s ,  which d id  not 

d i f f e r  s ig n i f i c a n t ly  from each o th e r .  In terms o f t h e i r  BDI
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sco res  (Table 6 ) ,  the chronic  a lc h o l ic s  scored s ig n i f i c a n t l y  

h ig h e r  th a n  th e  o t h e r  two g ro u p s ,  which d id  no t d i f f e r  

s i g n i f i c a n t l y  from  each o th e r .  Because o f  the  s ig n i f i c a n t  

between group d i f f e r e n c e s  in  FSIQ s c o r e s  and BDI s c o r e s ,  

t h e s e  v a r i a b l e s  were e n t e r e d  In to  su b seq u en t  analyses  as 

c o v a r ia te s  in  o rde r  to  reduce the between group v a r i a b i l i t y .

D ata  A n a ly s i s .  For both  th e  Animal and Nonsense 

Hexagram l i s t s ,  the  r e c a l l  and reco g n it io n  memory d a t a  were 

analyzed using the  two-way s p l i t - p l o t  a n a ly s is  o f  covariance 

(ANOCOVA) t e c h n iq u e .  In  a n a ly z in g  th e  r e c a l l  d a t a ,  th e  

p e r c e n ta g e  o f  i tem s r e c a l l e d  s e rv e d  a s  th e  d ep en d en t 

v a r ia b le ,  Group served as the between su b je c t  f a c t o r ,  T r i a l  

( 4 ,8  and 12) s e rv e d  as  th e  w i th in  su b je c t  f a c to r  and FSIQ 

and BDI sco re  served as the c o v a r ia te s .  For the  reco g n it io n  

ANOCOVAs, d 'v a l u e s  served  as the  dependent v a r ia b le ,  Group 

served as the  between s u b je c t  v a r i a b l e ,  P ro b e  ( 1 ,2  and 3) 

s e rv e d  a s  th e  w i th in  s u b j e c t  v a r i a b l e  and FSIQ and BDI 

s c o r e s  s e rv e d  a s  t h e  c o v a r i a t e s .  F u r t h e r  a n a l y s i s  o f  

s ig n i f i c a n t  ANOCOVA e f f e c t s  was performed using Neuman-Keuls 

p o s t  hoc pa irw ise  comparisons (Kirk, 1968).

A s e p a r a t e  two-way s p l i t - p l o t  a n a l y s i s  of v a r i a n c e  

(ANOVA) was conducted  to  examine th e  number o f  i n t r u s i o n  

e r r o r s  com m itted  on the Animal L i s t ,  w ith  Group se rv ing  as 

the  between su b je c t  v a r ia b le  and T r ia l  (4 ,8  and 12) s e r v in g  

as the  w ith in  su b je c t  v a r ia b le .
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R esu lts

E v a lu a t io n  o f  R e c a l l .  The group means and s tandard  

d e v ia t io n s  fo r  the number of in t ru s io n  e r r o r s  com m itted  on 

th e  Animal L is t  on t r i a l s  4, S and 12 appear in  Table 8. As 

can be s e e n ,  t h e r e  w ere  no s i g n i f i c a n t  betw een group 

d i f f e r e n c e s  in the  Animal In tru s io n  ANOVA. While th e re  may 

have been a tendency fo r  th e  a l c o h o l i c  K o r s a k o f f s  to  make 

in t ru s io n  e r ro r s  on e a r l i e r  t r i a l s  of the Animal L i s t ,  t h e i r  

e r ro r  r a t e  was not s i g n i f i c a n t l y  d i f f e r e n t  from those of the 

o th e r  two groups on t r i a l s  4, 8 and 12.

R e s u l t s  o f  th e  ANOCOVA f o r  th e  p e r c e n ta g e  o f  words 

( c o r r e c t e d  f o r  i n t r u s i o n s )  r e c a l l e d  on th e  Animal L i s t  

appear in  Table 9. The group main e f f e c t ,  t r i a l  main e f f e c t  

and group by t r i a l  i n t e r a c t io n s  were s ig n i f i c a n t .  Graphic 

p r e s e n t a t i o n  o f  th e  a c t u a l  means f o r  th e  g roup  by t r i a l  

i n t e r a c t i o n  a p p e a r s  in  F ig u re  1. R e s u l t s  o f  th e  

Neuman-Keuls ana lyses  perform ed on th e  a d j u s t e d  means f o r  

t h e  g roup  by t r i a l  i n t e r a c t i o n  a p p e a r  in  T a b le  10. The 

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

p e r c e n ta g e  o f  i tem s  th a n  th e  a l c o h o l i c  K o r s a k o f f s  and a 

s i g n i f i c a n t l y  s m a l l e r  p e r c e n ta g e  o f i te m s  th a n  th e  

n o n a lc o h o l ic  c o n tro ls  a t  each po in t in  time (on t r i a l s  4, 8 

and 1 2 ) .  However, t h e  g ro u p s  d i f f e r e d  s i g n i f i c a n t l y  in  

t h e i r  p a t te rn s  of performance across  t r i a l s .
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For th e  a lc o h o l ic  K orsakoffs, th e re  was no evidence of 

lea rn in g  s in ce  th e y  rem ained  a t  e s s e n t i a l l y  th e  same low 

l e v e l  a c r o s s  t r i a l s .  In  c o n t r a s t ,  b o th  the  nonalcoholic  

c o n tro ls  and the  ch ron ic  a lc o h o l ic s  improved s i g n i f i c a n t l y  

from t r i a l  4 to  t r i a l  12. However, th e  n a tu r e  o f  th e i r  

lea rn in g  p a t t e r n s  was d i f f e r e n t  in  t h a t  th e  n o n a lc o h o l i c  

c o n t r o l s  showed i n i t i a l  improvement and then remained a t  a 

p la te a u .  The chronic  a lc o h o l ic s  d isp layed  a s low er r a t e  o f  

l e a r n i n g ,  a s  th e y  rem ained  a t  a b o u t  th e  same l e v e l  from 

t r i a l s  4 to  8 and then improved (from t r i a l s  8 to  12).

R e s u l t s  f o r  th e  two-way s p l i t  p l o t  ANOCOVA f o r  th e  

percen tage  o f  words r e c a l l e d  on th e  N onsense Hexagram 

L is t  appear in  Table 11. The group main e f f e c t ,  t r i a l  main 

e f f e c t  and group by t r i a l  i n t e r a c t i o n s  were s i g n i f i c a n t .  

F ig u re  2 p r e s e n t s  t h e  a c t u a l  means fo r  the  group by t r i a l  

i n t e r a c t io n  and Table 12 p re se n ts  the  Neuman-Keuls a n a ly s e s  

on th e  a d j u s t e d  means f o r  th e  group by t r i a l  i n t e r a c t io n .  

V isual comparison o f F igures  1 and 2 r e v e a ls  th a t  a l l  t h r e e  

g ro u p s  p e rfo rm ed  a t  a  lower l e v e l  on the  Nonsense Hexagram 

l i s t  th a n  th e y  d id  on th e  Animal l i s t ,  s u g g e s t in g  t h a t  

r e c a l l i n g  n o n sen se  hexagrams i s  a more d i f f i c u l t  ta sk  than 

r e c a l l in g  ca teg o r ized  words fo r  a l l  s u b je c ts .

As can be seen  in  Table  12, th e re  were no d i f f e re n c e s  

among the groups on t r i a l  4 ,  b u t  th e  n o n a lc o h o l i c  c o n t r o l  

g roup performed a t  a s ig n i f i c a n t l y  h igher le v e l  on t r i a l s  8 

and 12 than d id  the o th e r  two groups. At no p o i n t  in  tim e
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d id  th e  c h r o n ic  a l c o h o l i c  group d i f f e r  s ig n i f i c a n t l y  from 

the  a lc o h o l ic  Korsakoff group in the percentage o f  nonsen se  

hexagram s r e c a l l e d .  M oreover, w h i le  t h e  n o n a lc o h o l i c  

c o n tro ls  demonstrated s ig n i f i c a n t  lea rn ing  ac ro ss  t r i a l s , t h e  

c h r o n ic  a l c h o l i c s  and th e  a lc o h o l i c  Korsakoffs shared the 

same f l a t  p a t te rn  of performance ac ro ss  t r i a l s .

Evaluation of Recognition Memory. R esu lts  of the  Animal 

L is t  r e c o g n i t i o n  p ro b e  ANOCOVA a p p e a r  in  T a b le  13. The 

g roup  main e f f e c t  and group  by p ro b e  i n t e r a c t i o n  were 

s ig n i f i c a n t .  Graphic p re s e n ta t io n  of th e  a c t u a l  means f o r  

th e  g roup  by p robe  in t e r a c t io n  appears in  F igure  3 and the 

r e s u l t s  o f  Neuman-Keuls a n a ly s e s  on th e  a d j u s t e d  means 

appear in  Table 14.

Of p a r t i c u l a r  i n t e r e s t  a r e  th e  d i s t i n c t l y  d i f f e r e n t  

p a t te r n s  of performance among the g roups.  The n o n a l c h o l i c  

c o n t r o l  group showed an o v e r a l l  improvement in  d ' va lues  

from probes 1 to  3. The c h r o n ic  a l c o h o l i c s  m a n i f e s t e d  no 

s i g n i f i c a n t  change  i n  d ' va lues  ac ro ss  re c o g n i t io n  probes. 

The p e rfo rm an ce  p a t t e r n  o f  th e  a l c o h o l i c  K o r s a k o f f s  was 

m arked ly  d i f f e r e n t  in  t h a t  th e y  s u f f e r e d  a  s i g n i f i c a n t  

d e c l in e  in  d ' va lues  ac ro ss  reco g n it io n  p r o b e s .  Thus, th e  

a b i l i t y  o f  th e  a l c h o l i c  K o rsak o ffs  to  d is c r im in a te  t a r g e t  

from d i s t r a c t o r  items a c tu a l ly  d e te r io ra te d  over t im e .  By 

t h e  t h i r d  r e c o g n i t i o n  p ro b e ,  th e  a l c o h o l i c  K o r s a k o f f s  

performed a t  a chance le v e l .  When the performance le v e l s  of 

t h e  g roups  a r e  compared a c r o s s  r e c o g n i t i o n  p r o b e s ,  i t
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a p p e a r s  t h a t  th e  a l c o h o l i c  K o rsa k o f fs  have s ig n i f i c a n t ly  

low er  d '  v a lu e s  th a n  th e  o th e r  two g ro u p s  on each 

r e c o g n i t i o n  p ro b e .  At no p o in t  does the  performance lev e l 

of the  chronic  a l c o h o l i c  group d i f f e r  s i g n i f i c a n t l y  from 

th a t  of the nonalcoholic  c o n tro l  group.

R e s u l t s  o f  th e  Nonsense Hexagram r e c o g n i t i o n  p robe 

ANOCOVA a r e  p r e s e n te d  in  T a b le  15. Only th e  group main 

e f f e c t  reach ed  s i g n i f i c a n c e .  Neuman-Keuls a n a ly s e s  

perfo rm ed  on th e  a d ju s t e d  means fo r  the group main e f f e c t  

a p p e a r  i n  T a b le  16. These r e s u l t s  r e v e a l  t h a t  th e  

n o n a lc o h o l i c  c o n t r o l  group d e m o n s tra te d  a  s i g n i f i c a n t l y  

b e t t e r  a b i l i t y  to  d is t in g u is h  t a rg e t  from d i s t r a c t o r  i tem s  

th a n  d id  th e  o t h e r  two g ro u p s ,  which d id  no t d i f f e r  

s ig n i f i c a n t l y  from each o th e r .

Even though the  group by probe i n t e r a c t i o n  d id  no t 

reach s ig n i f ic a n c e ,  i t  i s  presented  g ra p h ic a l ly  in  Figure 4. 

As can be s e e n ,  a l l  t h r e e  groups o f  s u b je c ts  demonstrated 

th e  same f l a t  p a t t e r n  o f p e rfo rm an ce  a c r o s s  r e c o g n i t i o n  

probes fo r  the  Nonsense Hexagram L i s t .

D iscussion

The p r e s e n t  f in d i n g s  r e g a rd in g  th e  r e c a l l  o f  both 

meaningful and novel m a te r ia l  in  verbal memory support those 

r e p o r t e d  by M a t t i s ,  Kovner and G oldm eier (1978). Namely, 

a lc o h o l ic  K orsakoffs  d e m o n s tr a te d  a  s i g n i f i c a n t l y  p o o re r  

a b i l i t y  to  r e c a l l  i te m s  from th e  Animal and Nonsense 

Hexagram l i s t s  than  d id  th e  n o n a lc o h o l ic  c o n t r o l s .  With



31

r e s p e c t  to  r e c o g n i t i o n  memory, th e  a l c o h o l i c  K orsakoffs  

demonstrated the c h a r a c t e r i s t i c  s u s c e p t ib i l i t y  to  p r o a c t i v e  

i n t e r f e r e n c e  found by Kovner e t  a l .  (1981) when t a r g e t  and 

d i s t r a c t o r  i tem s were drawn from th e  same d e n o t a t i v e  

ca tegory  (as they a re  on the Animal L i s t ) .

The r e s u l t s  in the p resen t study concerning reco g n it io n  

memory f o r  nove l m a t e r i a l  a r e  somewhat d i f f e r e n t  than 

those reported  by M att is ,  Kovner and G oldm eier  (1 9 7 8 ) .  In  

th e  o r i g i n a l  s tu d y ,  n o n a lc o h o l ic  c o n tro l  su b je c ts  d id  not 

d i f f e r  s ig n i f i c a n t ly  from the a lc o h o l ic  Korsakoffs in  term s 

o f  d '  v a lu e s  (they a t t a in e d  a s ig n i f i c a n t ly  h igher d ! value 

th an  th e  a l c o h o l i c  K o rsa k o ff  g roup  on ly  f o r  th e  f i r s t  

r e c o g n i t i o n  p r o b e ) .  The p r e s e n t  f i n d i n g s  r e v e a l  a 

s ig n i f i c a n t  s u p e r io r i ty  in  d '  v a lu e s  f o r  th e  n o n a lc o h o l ic  

c o n t r o l s  o v e r  th e  a l c o h o l i c  K o rsa k o f f s  on a l l  t h r e e  

r e c o g n i t i o n  p ro b e s .  Even though t h i s  d i f f e r e n c e  in  d ' 

v a lu e s  e x i s t s  a b s o l u t e l y ,  bo th  g roups  o f s u b j e c t s  

demonstrated f l a t  p a t te r n s  o f performance ac ro ss  reco g n it io n  

probes. As repo rted  by M attis ,  Kovner and Goldmeier (1978), 

th e  n o n a lc o h o l ic  c o n t r o l  g roup  a g a in  d e m o n s t ra te d  no 

e v id e n c e  o f  lea rn in g , and the a lc o h o l ic  Korsakoff group did 

no t s u f f e r  th e  e f f e c t s  o f  p r o a c t i v e  i n t e r f e r e n c e  in  

reco g n it io n  memory fo r  novel m a te r ia l .

In analyzing the  d a ta  fo r  the chronic  a lc o h o l i c  g roup , 

some e v id e n c e  to  s u p p o r t  H y p o th e s is  I em erged . On the 

Animal L i s t ,  the ch ron ic  a lc o h o l ic s  d id  p e rfo rm  a t  a l e v e l
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betw een  th o se  o f  th e  o th e r  two groups with re sp e c t  to  the 

p e r c e n ta g e  o f  words r e c a l l e d .  However, in  r e c a l l i n g  

Nonsense Hexagrams, th e  c h r o n ic  a lc o h o l ic s  m anifested  the 

same degree o f d i f f i c u l t y  as d id  the a lc o h o l ic  K orsakoffs .

T h e re  were s i g n i f i c a n t  d if fe re n c e s  in the p a t te rn s  of 

performance of the th re e  groups across  r e c a l l  t r i a l s .  For 

th e  Animal L i s t ,  th e  c h r o n ic  a l c o h o l i c s  pe rfo rm ed  in  a 

manner t h a t  was s i m i l a r  to  t h a t  o f  th e  n o n a lc o h o l i c  

c o n t r o l s ,  d e m o n s t r a t in g  th e  c a p a c i ty  to  le a rn  meaningful 

m a te r ia l  over t im e. For th e  N onsense Hexagram L i s t ,  th e  

c h r o n ic  a l c o h o l i c s  f a i l e d  to  im prove o v e r  t im e , 

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

K o r s a k o f f s .  These f in d in g s  in d ic a te  th a t  the na tu re  of the 

to-be-remembered m a t e r i a l  p l a y s  an im p o r ta n t  r o l e  in  th e  

r e c a l l  p a t te rn  of chronic  a lc o h o l ic s  for an terograde  memory. 

For m e a n in g fu l  m a t e r i a l ,  th e  c h ro n ic  a l c o h o l i c s '  r e c a l l  

p a t t e r n  i s  s im i la r  to  th a t  of the nonalcoholic  c o n t ro ls  but 

appears  to  be l e s s  e f f i c i e n t .  In  c o n t r a s t ,  t h e  c h r o n ic  

a l c o h o l i c s '  p e rfo rm an ce  in  r e c a l l i n g  novel in form ation  i s  

s i m i l a r  t o  t h a t  o f  th e  a l c o h o l i c  K o r s a k o f f s ,  bo th  

q u a n t i t a t i v e l y  and q u a l i t a t i v e l y .  These f in d in g s  lend only 

minimal support fo r  Hypothesis I .

With r e s p e c t  to  H ypothesis  I I ,  the  ch ron ic  a lc o h o l ic s  

d id  not e x h ib i t  a s u s c e p t i b i l i t y  to  p r o a c t i v e  i n t e r f e r e n c e  

in  r e c o g n i t i o n  memory on the Animal L i s t .  Q u a n t i ta t iv e ly ,  

t h e i r  p e rfo rm an ce  l e v e l  was s i m i l a r  t o  t h a t  o f  th e
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n o n a lc o h o l i c  c o n t r o l  g ro u p .  Q u a l i t a t i v e l y ,  t h e i r  f l a t  

performance p a t te rn  ac ro ss  r e c o g n i t i o n  p ro b e s  was n e i t h e r  

s i m i l a r  t o  th a t  o f  the  nonalcoholic  c o n tro l  group (whose d ' 

values  increased  ac ro ss  reco g n it io n  p ro b e s )  nor  s i m i l a r  to  

t h a t  o f  the  a lc o h o l ic  Korsakoffs (whose d ' values  decreased 

acro ss  reco g n it io n  p ro b es) .  For the  reco g n it io n  o f Nonsense 

H exagram s, the ch ron ic  a lc o h o l ic s  performed a t  a le v e l  th a t  

was q u a n t i t a t i v e l y  s i m i l a r  t o  t h a t  o f  th e  a l c o h o l i c  

K o r s a k o f f s .  However, q u a l i t a t i v e l y  t h e r e  were no 

s ig n i f i c a n t  d i f f e re n c e s  among th e  p e rfo rm an ce  p a t t e r n s  o f 

th e  t h r e e  g ro u p s .  T h is  f in d in g  was in  ag reem ent w ith  

Hypothesis I I ,  which p re d ic te d  no s e n s i t i v i t y  to  p r o a c t i v e  

i n t e r f e r e n c e  among th e  a l c o h o l i c  K o rs a k o f f s  a c r o s s  

reco g n it io n  probes on the Nonsense Hexagram L i s t .
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Experim en t 2: A n a ly s is  o f  V erba l S em an tic  I n fo rm a t io n  
Processing

Background

I t  has  been demonstrated by Kovner e t  a l .  (1981b) th a t  

a l c o h o l i c  K o r s a k o f f s  m a n i f e s t  a d e f i c i t  in  s e m a n tic  

o rg a n iz a t io n  th a t  i s  observab le  a t  a behav io ra l  l e v e l .  Using 

the  Semantic In form ation  T e s t  (S IT ) ,  d e v e lo p ed  to  m easure  

s p e c i f i c  knowledge about s e le c te d  noun-concepts presumably 

held in  long-term  s t o r a g e ,  they  examined th e  p e rfo rm an ce  

p a t t e r n s  o f  a l c o h o l i c  Korsakoff p a t i e n t s ,  post head trauma 

p a t i e n t s  and normal c o n t r o l  s u b j e c t s .  The a l c o h o l i c  

K o r s a k o f f s  com m itted  s i g n i f i c a n t l y  more e r ro r s  on the SIT 

than the  normal c o n t r o l s ,  b u t  s i g n i f i c a n t l y  few er e r r o r s  

th a n  th e  p o s t  head traum a p a t i e n t s .  A n a ly s is  o f  t h e i r  

p a t te r n s  of e r ro r s  revealed  t h a t  th e  a l c o h o l i c  K o rsa k o f f s  

made a  s i g n i f i c a n t l y  g r e a te r  p ro p o rtio n  of e r ro r s  on "easy" 

i te m s  th a n  th e  o t h e r  two g ro u p s ,  which d id  n o t  d i f f e r  

s i g n i f i c a n t l y  from each  o t h e r .  The a u th o r s  p ro p o sed  a 

m u l t i - f a c to r  d e f i c i t  to  account fo r  the  a lc o h o l ic  K o rsa k o f f  

p a t i e n t s '  impairment in  sa n a n t ic  o rg a n iz a t io n .

R a tio n a le  and S p e c if ic  Hypotheses

E xperim en t 2 was d e s ig n e d  t o  p e rfo rm  a m o d if ie d  

r e p l ic a t io n  of the Kovner e t  a l .  (1981b) s tudy by ev a lu a t in g  

the  performance p a t te r n  of chronic  a lc o h o l ic s  on the  SIT and



com paring  i t  to  t h a t  o f  a l c o h o l i c  K o r s a k o f f s  and

nonalcoholic  c o n t r o ls .  The follow ing p re d ic t io n s  were made 

in  keeping w ith  the  c o n t in u i ty  hypothesis:

H y p o th e s is  I . I t  was h y p o th e s iz e d  t h a t  c h ro n ic

alcohoLics would o b ta in  a t o t a l  s c o re  on th e  SIT between

th o s e  o f  th e  a l c o h o l i c  K o rsa k o f f s  and th e  n o n a lc o h o l i c  

c o n t r o ls .

H y p o th e s is  I I .  I t  was a n t i c i p a t e d  t h a t  c h ro n ic

a lc o h o l ic s  would dem onstrate a tendency to  commit a h ig h e r  

p r o p o r t i o n  o f  "e a sy "  e r ro r s  than the normal c o n t ro ls  and a 

lo w er  p r o p o r t i o n  o f  "easy "  e r r o r s  th an  th e  a l c o h o l i c  

K orsakoffs on the  SIT.

Method

S u b j e c t s .  The same g r o u p s , comprised o f ten ch ron ic  

a l c o h o l i c s ,  sev en  a l c o h o l i c  K o rsa k o f f s  and sev en  

n o n a lc o h o l i c  c o n t r o l  s u b j e c t s ,  t h a t  p a r t i c i p a t e d  in  

Experiment 1 were included in  t h i s  experiment.

M a t e r i a l s .  The S em an tic  I n fo rm a t io n  T e s t  (S IT ) ,  

developed by Kovner e t  a l .  (1 9 8 1 b ) ,  was u t i l i z e d  in  t h i s  

e x p e r im e n t .  The SIT i s  a  400-item t r u e - f a l s e  q u e s t io n n a i re  

th a t  taps  knowledge about 25 noun-concepts (assumed to  be in 

l o n g - te r m  s e m a n tic  s t o r a g e ) .  The 25 noun-concepts were 

s e l e c t e d  from sev en  c a t e g o r i e s  p r e s e n te d  by B a t t i g  and 

Montague (1969) to  sam ple nouns o f h ig h ,  medium and low 

frequency of usage. Of the 400 items, 200 a re  des igna ted  as 

" t r u e "  and 200 a re  des igna ted  as " fa ls e " .  Half o f the items



p e r t a i n  to  b a s ic  p r o p e r t i e s  o f  the noun-concepts (and a re  

considered  to  be "easy") while the rem ain ing  h a l f  r e f e r  to  

more o b s c u re  c h a r a c t e r i s t i c s  of the noun-concepts (and are  

considered  to be "h a rd " ) .  Of the 400 i te m s ,  t h e r e  a r e  100 

from each  o f  th e s e  fo u r  c a t e g o r i e s :  " e a s y - t r u e ; "

" e a s y - f a l s e ; "  "h a rd -tru e"  and " h a rd - fa l s e " .

P r o c e d u re .  The SIT was presen ted  as a 25 page booklet 

in  which each page conta ined  a  s in g le  noun-concept followed 

by 16 t r u e - f a l s e  s ta tem en ts  about i t .  S ub jec ts  were te s te d  

in d iv id u a l ly .  On each page, th e  s u b j e c t  was asked  to  read  

th e  noun-concept heading and then respond " tru e"  o r " fa lse "  

a f t e r  reading each s ta tem ent a loud. Responses were recorded 

by th e  exam iner, who urged the su b je c t  to  make a " tru e"  or 

" fa ls e "  response to  each s ta tem en t.

Data T abu la tion . The t o t a l  number of c o r r e c t  responses 

on th e  SIT was ta b u la te d  fo r  each s u b j e c t .  The number o f 

e r r o r s  conrnitted on "easy" items ( c o l la p s in g  over " tru e"  and 

" f a l s e " )  was a lso  ta b u la te d .  The p ro p o rt io n s  of "easy" and 

"hard" e r ro r s  were a l s o  computed fo r  each s u b je c t .

D e te rm in a t io n  o f  C o v a r ia te s .  As can be seen in  Tables 

2 ,  3 and 4 , th e  g ro u p s  o f s u b j e c t s  who p a r t i c i p a t e d  in  

E xperim en t 2 were matched with re sp ec t  to  age and d i f f e r e d  

in  terms of FSIQ and BDI s c o r e s .  FSIQ and BDI s c o r e s  were 

e n t e r e d  i n to  su b seq u en t  ana lyses  as c o v a r ia te s  in  o rd e r  to  

reduce the between group v a r i a b i l i t y .
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D ata  A n a ly s i s .  A n a ly s is  o f  th e  number of c o r r e c t  

r e s p o n s e s  on th e  SIT was accom plished  u s in g  a  one-way 

a n a l y s i s  o f  c o v a r ia n c e  (ANOCOVA) with Group se rv in g  as the 

between su b jec t  f a c to r  and FSIQ and BDI s c o r e s  s e r v in g  as  

th e  c o v a r i a t e s .  A n a ly s is  o f  the  p r o p o r t i o n  o f  e r r o r s  

committed on "easy "  i te m s  was perform ed u s in g  a  one-way 

a n a l y s i s  o f  c o v a r i a n c e  (ANOCOVA) in  which Group served as 

the between su b je c t  f a c to r ,  FSIQ and BDI s c o r e s  s e rv e d  as  

th e  c o v a r i a t e s ,  and th e  dependent v a r ia b le  (p ro p o rtio n  of 

"easy" e r ro r s )  was ad ju s te d  using an a rc s in  t r a n s f o r m a t io n .  

S i g n i f i c a n t  ANOCOVA e f f e c t s  were f u r t h e r  a n a ly z e d  using 

Neuman-Keuls post hoc pa irw ise  comparisons (Kirk, 1968).

R esu lts

Group means and s ta n d a rd  d ev ia t io n s  fo r  the  number of 

c o r re c t  SIT responses appear i n  T a b le  17. The r e s u l t s  o f  

t h e  SIT number of c o r re c t  responses ANOCOVA appear in  Table 

18. As can be s e e n , t h e  group e f f e c t  was s i g n i f i c a n t .  

R e s u l t s  o f  th e  Neuman-Keuls analyses  fo r  th e  group e f f e c t  

a p p e a r  in  T a b le  19. I n t e r p r e t a t i o n  o f  t h e s e  f in d in g s  

re v e a ls  th a t  the  a lc o h o l ic  Korsakoff g ro u p 's  performance was 

s ig n i f i c a n t ly  p o o re r  th an  th o s e  o f th e  o t h e r  two g ro u p s ,  

which d id  not d i f f e r  s ig n i f i c a n t ly  from each o th e r .  R esu lts  

of th e  ANOCOVA fo r  th e  SIT p roportion  o f  " e a sy "  e r r o r s  a r e  

p r e s e n te d  in  T a b le  20 and r e v e a l  no s i g n i f i c a n t  between 

group d i f f e r e n c e s .
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Discussion
R e s u l t s  from th e  SIT number o f  c o r r e c t  r e sp o n s e s  

ANOODVA are  comparable to  the finding repo rted  by Kovner e t  

a l .  (1981b) t h a t  a l c o h o l i c  K o r s a k o f f s  com m itted 

s ig n i f i c a n t ly  more e r r o r s  on th e  SIT th a n  a  n o n a lc o h o l ic  

c o n t r o l  g ro u p .  However, r e s u l t s  of the SIT p roportion  of 

"easy" e r r o r  ANOCOVA f a i l  to  confirm the tendency r e p o r te d  

by Kovner e t  a l .  (1981a) fo r  a lc o h o lic  K orsakoffs to  make a 

s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  "e a sy "  e r r o r s  th an  

nonalcoholic  c o n t ro ls .

The a c t u a l  p r o p o r t i o n a l  d i s t r i b u t i o n  o f  "easy "  and 

"hard" e r r o r s  f o r  a l l  t h r e e  g roups  a p p e a r s  in  T a b le  21. 

While the  a c tu a l  p ro p o rt io n s  of "easy" and "hard" e r ro r s  fo r  

both the  a lc o h o l ic  Korsakoff and th e  n o n a lc o h o l i c  c o n t r o l  

g roups  a r e  a lm o s t  i d e n t i c a l  to  those rep o rted  by Kovner e t  

a l .  (1981b), the d i f f e r e n c e s  betw een th e  g ro u p s  f a i l e d  to  

r e a c h  a s i g n i f i c a n t  l e v e l  in  th e  p r e s e n t  s tu d y .  The 

p rev ious ly  r e p o r te d  d i f f e r e n c e  may be a s p u r io u s  f in d in g  

a s s o c i a t e d  w ith  t h e  r e l a t i v e l y  sm a ll  sam ple  s i z e  in  the 

o r ig in a l  study (which inc luded  f iv e  a l c o h o l i c  K o r s a k o f f s ,  

f i v e  n o n a lc o h o l ic  c o n t r o l s  and t h r e e  p o s t  head traum a 

p a t i e n t s )  as compared to  the la rg e r  o v e ra l l  sample s i z e  in  

th e  p resen t experiment (comprised of ten  ch ro n ic  a lc o h o l ic s ,  

seven nonalcoholic  c o n t ro ls  and seven a lc o h o l ic  K orsakoffs) .  

In  th e  p re s e n t  study th e re  was a tendency fo r  the  a lc o h o lic
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K o rs a k o f f s  to  commit a h ig h e r  p roportion  of "easy" e r ro r s  

than the  nonalcoholic  c o n t r o l  g ro u p ,  b u t  th e  m ag n itu d e  o f 

th e  d i f f e r e n c e  be tw een  th e  g roups  f a i l e d  to  reach  

s ig n i f ic a n c e .  T he re  was a l s o  a ten d en cy  f o r  th e  c h r o n ic  

a lc o h o l ic s  to  perform a t  a le v e l  between those of the o th e r  

two groups in  t h e i r  p r o p o r t i o n  of "easy "  e r r o r s ,  b u t  th e  

d i f f e r e n c e s  among th e  g roups  were no t s t a t i s t i c a l l y  

s ig n i f i c a n t .

With r e s p e c t  to  H y p o th e s is  I ,  the  chron ic  a lc o h o l ic s  

d id  not achieve a performance lev e l  on the  SIT between those 

o f  th e  o t h e r  two g ro u p s .  In  f a c t ,  the  chron ic  a lc o h o l ic s  

performed a t  e s s e n t i a l l y  the  same le v e l  as the n o n a lc o h o l ic  

c o n t r o l s  and a t  a s i g n i f i c a n t l y  h ig h e r  l e v e l  than  th e  

a lc o h o l ic  K orsakoffs . The r e s u l t s  of t h i s  e x p e r im e n t  a l s o  

f a i l e d  to  s u p p o r t  H y p o th e s is  I I .  In  f a c t ,  th e re  were no 

s ig n i f i c a n t  d i f f e r e n c e s  among the groups in  th e  p r o p o r t i o n  

of "easy" e r r o r s  committed. The chronic  a lc o h o l ic s  tended 

to  perform a t  a  le v e l  between those  of the  o th e r  two groups 

( in  terms o f  the  p ro p o rt io n  of "easy" e r ro r s  committed), but 

t h e s e  betw een g roup  d i f f e r e n c e s  f a i l e d  t o  r e a c h  a 

s t a t i s t i c a l l y  s ig n i f i c a n t  le v e l .
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E xperim en t 3: Ana L y s is  o f  P ro d u c t io n  P a t t e r n s  o f
Category Exemplars

Background

I t  has been r e p o r t e d  ( M a t t i s  e t  a l . ,  1981) t h a t  

a lc o h o l ic  Korsakoffs m an ifes t  a d e f i c i t  in  t h e i r  a b i l i t y  to  

r e t r i e v e  c a te g o r y  e x e m p la r s .  A lc o h o l ic  K o r s a k o f f s  were 

found to  genera te  ca tegory  exemplars a t  a  slower r a te  and to  

end p r o d u c t io n  so o n e r  th a n  n o n a lc o h o l i c  c o n t r o ls .  Both 

groups u t i l i z e d  s im i la r  techn iques in  g e n e r a t i n g  ex em p la rs  

from more to  le s s  popular responses.

R ationa le  and S p e c if ic  Hypotheses

The a b i l i t y  o f ch ron ic  a lc o h o l ic s  to  g e n e ra te  c a te g o r y  

e x e m p la rs  was examined in  Experiment 3. Using the paradigm 

developed by M attis  e t  a l .  (1981), the  p e r fo rm a n c e  p a t t e r n  

o f  c h r o n ic  a l c o h o l i c s  was compared to  those of a lc o h o l ic  

K orsakoffs and nonalcoholic  c o n t ro ls .

H y p o th e s is  I .  I t  was h y p o th e s iz e d  t h a t  c h ro n ic  

a l c o h o l i c s  would g e n e r a t e  c a te g o r y  e x em p la rs  a t  a r a t e  

be tw een  th o s e  o f  a l c o h o l i c  K o r s a k o f f s  and n o n a lc o h o l i c  

c o n t ro ls .

H y p o th e s is  I I .  I t  was h y p o th e s iz e d  th a t  the  chronic  

a lc o h o l ic s  would s h a r e  th e  same s t r a t e g y  f o r  r e t r i e v i n g  

e x em p la rs  a s  th e  a l c o h o l i c  K o rsa k o ff  and n o n a lc o h o l i c  

c o n tro l  groups, f i r s t  g e n e r a t i n g  r e s p o n s e s  f o r  which th e  

f re q u e n c y  o f  r e sp o n s e  index  was h igh  and then  g en era tin g  

responses with lower frequency o f response indexes.
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Method

S u b j e c t s . The s u b j e c t s  who p a r t i c i p a t e d  in  t h i s  

e x p e r im e n t  in c lu d e d  sev en  n o n a lc o h o l ic  c o n t r o l s ,  s i x  

a l c o h o l i c  K orsakoffs and ten  chronic  a lc o h o l ic s  s e le c te d  in 

accordance with the c r i t e r i a  p resen ted  above.

P ro c e d u re .  A s l i g h t  m o d i f i c a t i o n  o f  th e  p ro c e d u re  

developed by M attis  e t  a l .  (1981) was em ployed. S u b je c t s  

were g iv en  th e  names o f  o n ly  fo u r  o f  th e  s ix  c a te g o r ie s  

from the B a tt ig  and Montague (1969) c o m p i la t io n  t h a t  w ere 

used  in  th e  o r ig in a l  s tudy. The c a te g o r ie s  ("o ccu p a tio n s" ,  

" a r t i c l e s  o f  c l o t h i n g " ,  " p ie c e s  o f  f u r n i t u r e "  and 

" v e g e t a b l e s " )  w ere  p resen ted  in a  random o rd e r .  A fter  the 

c a te g o r y  was i d e n t i f i e d ,  th e  s u b j e c t  was asked  to  name 

exem p la rs  o f  t h a t  c a te g o r y  as  q u ic k ly  a s  p o s s i b l e .  The 

examiner recorded a l l  re sp o n se s  g iv e n  in  each  30 second  

i n t e r v a l  f o r  a t o t a l  o f  f i v e  m inutes. This procedure was 

repeated  u n t i l  a l l  fo u r  c a te g o r ie s  had been te s te d .

D ata  T a b u l a t i o n .  To determine the  r a t e  o f  p roduction  

o f  c a te g o ry  e x e m p la r s ,  i n d i v i d u a l  r e s p o n s e s  were f i r s t  

checked  a g a i n s t  th e  l i s t  provided fo r  each category  in  the  

B a t t ig  and Montague (1969) norms. A d d i t i o n a l  r e s p o n s e s  

(which d id  no t a p p e a r  in  th e  n o rm a tiv e  com pila tion )  were 

included as exemplars of a category only i f  they were judged 

to  be a c c e p t a b l e  by th e  exam iner and an independent r a t e r  

who was fam ila r  w ith the norms. The number o f exemplars was
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t a b u l a t e d  f o r  each  s u b je c t  for each of the  ten  consecu tive  

30 second i n t e r v a l s  in  th e  f i v e  m inu te  re s p o n s e  p e r io d ,  

c o l la p s in g  over the fo u r  c a te g o r ie s .

The methods used  by th e  g roups to  r e t r i e v e  c a te g o ry  

exemplars was evalua ted  according to  the  technique developed 

by M attis  e t  a l .  (1981). An average f re q u e n c y  of r e sp o n s e  

in d e x  was derived  fo r  each of the  f i r s t  th re e  b locks (Block 

1, 2 and 3) o f  f iv e  s u c c e s s iv e  r e s p o n s e s  ( c o l l a p s i n g  o v e r  

t h e  f o u r  c a t e g o r i e s )  f o r  each  s u b j e c t .  T h is  was 

accomplished by grouping the  f i r s t  15 r e s p o n s e s  o f f e r e d  by 

each  s u b j e c t  f o r  each  c a te g o ry  i n t o  t h r e e  blocks of f iv e  

success ive  responses. In d iv id u a l  responses were a s s ig n e d  a 

f re q u e n c y  of response index according to  the  norms compiled 

by B a t t ig  and Montague (1969). The index  r e p r e s e n t e d  th e  

number o f  times a  given response was o ffe red  by su b je c ts  in  

the normative sample. For each su b je c t  in  t h i s  e x p e r im e n t ,  

th e  a v e ra g e  f re q u e n c y  o f  re s p o n s e  in d ex  f o r  each  o f  the  

th re e  blocks (Block 1 ,2 ,  and 3) was based on a  t o t a l  o f  20 

responses ( f iv e  from each of the  fou r  c a te g o r ie s ) .

D e te rm in a t io n  o f C o v aria tes .  Group means and s tandard  

d ev ia t io n s  fo r  a g e ,  FSIQ and BDI s c o r e s  a r e  p r e s e n t e d  in  

T a b le  22 . A one-way a n a l y s i s  o f  v a r i a n c e  (ANOVA) was 

performed on each of these  th re e  f a c to r s  using Group a s  th e  

betw een s u b j e c t  v a r i a b l e .  As can be seen in  Tables 23, 24 

and 25, th e  g roups  w ere matched w ith  r e s p e c t  t o  age  b u t  

d i f f e r e d  in  terms o f FSIQ and BDI sco res .  Neuman-Keuls post
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hoc p a i r w is e  comparisons (Kirk, 1968) were performed on the 

g roup  means t o  d e te r m in e  th e  p r e c i s e  n a t u r e  o f  th e  

d i f f e r e n c e s .  With re sp e c t  to  FSIQ (Table 26), the  a lc o h o l ic  

Korsakoffs a t ta in e d  a  s ig n i f i c a n t l y  lower mean IQ th a n  th e  

nonalcoholic  c o n tro l  and chronic  a lc o h o lic  groups, which did  

not d i f f e r  s ig n i f i c a n t l y  from each  o t h e r .  In  te rm s  o f  BDI 

s c o r e s  (T a b le  2 7 ) ,  t h e  c h r o n ic  a l c o h o l i c s  a t t a i n e d  a 

s ig n i f i c a n t ly  h igher  mean score  than the a lc o h o l ic  Korsakoff 

and n o n a lc o h o l i c  c o n t r o l  g ro u p s ,  which d id  n o t  d i f f e r  

s i g n i f i c a n t ly  from each o th e r .  Because o f th e  s i g n i f i c a n t  

betw een group d i f f e r e n c e s  in  FSIQ and BDI s c o r e s ,  these  

v a r i a b l e s  were e n t e r e d  i n t o  su b se q u e n t  a n a ly s e s  as  

c o v a r ia te s  in  o rder  to  reduce the  between group v a r i a b i l i t y .

D ata  A n a ly s i s .  The number o f  c a te g o r y  exem plars  

generated  in  each o f th e  ten  30 second periods  was a n a ly z e d  

using  a two-way s p l i t - p l o t  a n a ly s is  o f  covariance  (ANOCOVA).

Group s e rv e d  a s  t h e  betw een s u b j e c t  f a c t o r ,  P e r io d  

( 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9  and 10) s e rv e d  as  th e  w i th in  s u b je c t  

v a r ia b le ,  the  number o f  accep tab le  exemplars produced served 

as  th e  dependent v a r i a b le ,  and FSIQ and BDI sc o res  served as 

c o v a r ia te s .  The average frequency of re s p o n s e  in d e x e s  f o r  

c a t e g o r y  ex em p la rs  (gen era ted  by the  th re e  groups fo r  each 

of th e  t h r e e  b lo c k s  o f  r e s p o n s e s )  were a n a ly z e d  u s in g  a 

two-way s p l i t - p l o t  a n a ly s is  of covariance (ANOCOVA). Group 

s e rv e d  as  th e  w i th in  s u b j e c t  f a c t o r ,  B lock  ( 1 ,2  and 3) 

s e rv e d  as  the between su b je c t  f a c to r ,  the  average frequency
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of response index served as the dependent v a r ia b le ,  and FSIQ 

and BDI sco res  served as the c o v a r ia te s .  F u rther  a n a ly s is  of 

s ig n i f i c a n t  e f f e c t s  was accomplished using  Neuman-Keuls post 

hoc pa irw ise  comparisons (Kirk, 1968).

R esu lts

Group means and s ta n d a rd  d e v ia t io n s  fo r  the  number of 

category exemplars g enera ted  by each group in  each  p e r io d  

a r e  p re se n te d  in  Table 28. R esu lts  of the  ANOOOVA f o r  the 

number o f exemplars produced by the groups f o r  each  p e r io d  

a p p e a r  in  Table 29. The group and period main e f f e c t s  were 

s ig n i f i c a n t .  R esu lts  o f  the  Neuman-Keuls ana lyses  performed 

on th e  a d j u s t e d  means f o r  th e  g roup  e f f e c t  a r e  found in 

Table 30. As can be seeen, th e  a l c o h o l i c  K o rsa k o ff  g roup  

g e n e r a te d  s i g n i f i c a n t l y  few er c a te g o r y  exemplars o v e ra l l  

th an  th e  c h r o n ic  a l c o h o l i c  and n o n a lc o h o l i c  K o rsa k o ff  

groups, which d id  not d i f f e r  s ig n i f i c a n t ly  from each o th e r .

The period  main e f f e c t  was a n a ly z e d  by exam ining  th e  

mean number o f  e x em p la rs  p roduced  in  each  o f  t h e  te n  30 

second p e r io d s  ( c o l la p s in g  over groups). These means appear 

i n  th e  row m a r g in a l s  in  T a b le  28 . As can be s e e n ,  th e  

number o f exemplars produced d e c l i n e s  from p e r io d s  one to  

t e n .  S in c e  th e  g roup  by p e r io d  i n t e r a c t i o n  was not 

s ig n i f i c a n t ,  t h i s  p a t te r n  was e s s e n t i a l l y  fo l lo w e d  by a l l  

t h r e e  g ro u p s .  A ll  g ro u p s  tended  t o  p ro d u c e  th e  g r e a t e s t  

number of responses during  the e a r l i e r  p e r io d s ,  a f t e r  which 

t h e i r  p r o d u c t io n  o u tp u t  became s m a l l e r .  M oreover, th e
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g ro u p s  d id  no t a p p e a r  t o  r e a c h  a s sy m p to te  a t  d i f f e r e n t  

r a t e s .  The a l c o h o l i c  K o r s a k o f f s  p roduced  s i g n i f i c a n t l y  

few er  ex em p la rs  th a n  th e  o t h e r  two g roups  during  each 30 

second p e r io d .

The mean f re q u e n c y  o f  re sp o n se  indexes fo r  a l l  th re e  

g ro u p s  f o r  th e  f i r s t  t h r e e  b lo c k s  o f  f i v e  c o n s e c u t iv e  

c a te g o r y  ex em p la rs  a p p e a r  in  T a b le  31 . R e s u l t s  o f  the 

ANOCOVA performed on t h i s  da ta  a re  p r e s e n te d  in  T a b le  32. 

Only th e  b lo c k  main e f f e c t  reach ed  s i g n i f i c a n c e .  The 

outcome o f  th e  Neuman-Keuls a n a ly s e s  pe rfo rm ed  on th e  

a d j u s t e d  means f o r  t h e  b lo c k  e f f e c t  a p p ea rs  in  Table 33. 

C ollapsing  over groups, the  a v e ra g e  f re q u e n c y  o f  r e s p o n s e  

in d e x e s  d e c l in e d  s i g n i f i c a n t l y  a c r o s s  b lo c k s .  

I n te r p r e t a t i o n  o f  th e se  f in d in g s  re v e a ls  th a t  the  p roduction  

o f  ex em p la rs  fo l lo w e d  a  p a t te rn  in  which e a r l i e r  responses 

were o f  g r e a t e r  p o p u l a r i t y  th a n  l a t e r  r e s p o n s e s .  S in c e  

n e i t h e r  th e  group e f f e c t  nor the  group by block in t e r a c t io n  

were s ig n i f i c a n t ,  a l l  th re e  groups followed e s s e n t i a l l y  th e  

same p a t te r n  in  sampling exem plars.

D iscussion

The p r e s e n t  r e s u l t s  s u p p o r t  M a t t i s  e t  a l . ' s  (1981) 

f ind ing  th a t  a l c o h o l i c  K o rsa k o ff  p a t i e n t s  g e n e r a t e  few er  

c a te g o r y  ex em p la rs  d u r in g  each  30 second  p e r i o d  th a n  do 

nonalcoholic  c o n t r o l s .  Both g roups  were a g a in  found to  

s h a r e  th e  same t e c h n iq u e  f o r  r e t r i e v i n g  e x e m p la rs  o f
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d e c r e a s i n g  p o p u l a r i t y .  C o n tra ry  to  th e  p rev ious  r e s u l t s  

(M a tt is  e t  a l . ,  1 9 8 1 ) ,  th e  a l c o h o l i c  K o r s a k o f f s  in  t h i s  

e x p e r im e n t  n e i t h e r  produced exemplars a t  a  d i f f e r e n t  r a t e  

nor t e r m in a te d  p r o d u c t io n  so o n e r  th an  th e  n o n a lc o h o l i c  

c o n t ro ls .

In  e v a lu a t in g  the performance o f chron ic  a lc o h o l ic s ,  i t  

was found th a t  they r e t r i e v e d  s i g n i f i c a n t l y  more c a te g o r y  

ex em p la rs  than the  a lc o h o l ic  K orsakoffs during each per iod . 

These f in d in g s  f a i l  to  su p p o rt  H y p o th e s is  I .  R a th e r  th a n  

performing a t  a  l e v e l  between those  of the  o th e r  two groups, 

the  ch ron ic  a l c o h o l i c s '  p roduction  o f  ca tegory  exemplars was 

s i m i l a r  to  t h a t  o f  th e  n o n a lc o h o l i c  c o n t r o l s  and 

s ig n i f i c a n t l y  b e t t e r  than th a t  of th e  a lc o h o l ic  K o r s a k o f f s .  

As p r e d i c t e d  in  H y p o th e s is  I I ,  a l l  th re e  groups r e t r ie v e d  

exemplars of d ec reas in g  p o p u la r i ty .
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E x p erim en t 4: A n a ly s is  o f  R e c a l l  and R e c o g n i t io n  in
Retrograde Memory

Background

A lb e r t ,  B u tte rs  and Levin (1979a) demonstrated th a t  the 

re t ro g ra d e  memory impairment a s so c ia te d  w i th  th e  a l c o h o l i c  

K o rsa k o f f  syndrome i s  c h a ra c te r iz e d  by a  temporal g ra d ie n t ,  

in  which in form ation  from the remote p a s t  i s  b e t t e r  r e ta in e d  

th a n  in f o r m a t io n  from th e  r e c e n t  p a s t .  This p a t t e r n  was 

e s ta b l i s h e d  on the  A lb er t  Retrograde Memory B a t t e r y ,  which 

i n c l u d e s  a  t e s t  o f  famous faces  and R ecall and Recognition 

Q ues tionna ires  th a t  cover the time period  from 1920 to  1975. 

M oreover, t h e  a l c o h o l i c  Korsakoffs showed, t h i s  d i s t i n c t i v e  

p a t t e r n  o f perfo rm ance  when "e a sy "  i te m s  (c o n c e rn e d  w ith  

p e o p le  and e v e n ts  w i th  e n d u r in g  fame) and "hard"  i tem s  

(p e r ta in in g  to  people and even ts  w ith  t r a n s i e n t  fame) were 

analyzed s e p a ra te ly  (A lb e r t ,  B u tte rs  and Levin 1979a). In  a 

subsequent study (A lb e r t ,  B u tte rs  and Levin 1979b), th e  f a c t  

t h a t  p o s t - e n c e p h a l i t i c  p a t i e n t s  were found to  perform a t  

even lower le v e ls  than the  a lc o h o l ic  K orsakoffs on b o th  th e  

Famous F aces  T e s t  and th e  R e c o g n i t io n  Q u e s t io n n a i r e  

d e m o n s t ra te d  th e  s e n s i t i v i t y  o f  t h e s e  m easu res  to  

d i s t i n g u i s h  betw een  am nesic  d i s o r d e r s  o f  d i f f e r e n t  

e t i o l o g i e s .  When a l l  th ree  t e s t s  from the A lb er t  Retrograde 

Memory B a t t e r y  were a d m in is te re d ,  to  a c h r o n ic  a lc o h o l i c  

group, th e re  was no evidence of re tro g rad e  memory impairment 

( A l b e r t ,  B u t t e r s  and Levin, 1979b). This f in d in g  suggests
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t h a t  th e  re tro g rad e  component to  the amnesia a s so c ia te d  with 

the  a lc o h o l ic  Korsakoff syndrome i s  n o t s h a re d  by c h ro n ic  

a l c o h o l i c s .  The te n d e n c y  f o r  a l c o h o l i c  K o r s a k o f f s  to  

perform more poorly  on item s p e r t a i n i n g  t o  r e c e n t  d ecad es  

was co n firm ed  by Cohen and S q u ire  (1981), using  a rev ised  

v e rs io n  of the  A lb er t  Famous Faces T e s t .  In  a d d i t i o n ,  f o r  

th e  i te m s  d e a l in g  w ith  the  most re c e n t  time period  on t h i s  

t e s t  (1970 to  1 9 7 5 ) ,  c h r o n ic  a l c o h o l i c s  pe rfo rm ed  a t  a 

s i g n i f i c a n t l y  low er l e v e l  than  did nonalcoholic  c o n tro ls ,  

o f fe r in g  some s l i g h t  support fo r  the c o n t i n u i t y  h y p o th e s i s  

with re sp e c t  to  re tro g ra d e  memory.

R a tio n a le  and S p e c if ic  Hypotheses

In Experiment 4, r e c a l l  and r e c o g n i t io n  in  r e t r o g r a d e  

memory of c h r o n ic  a l c o h o l i c s ,  a l c o h o l i c  K o r s a k o f f s  and 

nonalcoholic  c o n t r o l s  were examined u s in g  t h e  R e c a l l  and 

Recognition Q ues tionna ires  from the A lbert Retrograde Memory 

B a t te ry .  The fo llow ing hypotheses were advanced:

H y p o th e s is  I .  I t  was h y p o th e s iz e d  t h a t  a l c o h o l i c  

K orsakoffs would perform a t  an o v e ra l l  le v e l  s i g n i f i c a n t l y  

below  t h a t  o f n o n a lc o h o l i c  c o n t r o l s  on th e  R e c a l l  and 

Recognition Q u es t io n n a ire s ,  and th a t  the d iscrepancy  between 

t h e  two g ro u p s  would be g r e a t e r  f o r  more r e c e n t  decades 

( e . g . ,  th e  1 9 6 0 's  and 1 9 7 0 's )  th an  f o r  e a r l i e r  d ecad es  

( e . g . ,  1920' s  and 1930’s ) .



H y p o th e s is  I I .  With re sp e c t  to  chronic a lc o h o l ic s ,  i t  

was hypothesized t h a t  t h e i r  p e rfo rm ance  would n o t  d i f f e r  

s i g n i f i c a n t l y  from t h a t  o f  n o n a lc o h o l ic  c o n t r o l s  ac ro ss  

decades (from the  1 9 2 0 's  th ro u g h  th e  1 9 7 0 ’s )  on b o th  th e  

R ecall  and Recognition Q u es tio n n a ires .

Method

S u b j e c t s .  Ten c h r o n ic  a l c o h o l i c s ,  seven  a l c o h o l i c  

K orsakoffs and f i f t e e n  n o n a lc o h o l ic  c o n t r o l s  ( s e l e c t e d  in  

a c c o rd a n c e  w i th  t h e  c r i t e r i a  described  above) p a r t ic ip a te d  

in  t h i s  experim ent.

M a t e r i a l s .  The R e c a l l  and Recognition Q uestionna ires  

from th e  A lb e r t  R e t ro g ra d e  Memory B a t t e r y  were employed 

( A l b e r t ,  B u t t e r s  and L e v in ,  1 9 7 9 a ) .  Each o f th ese  t e s t s  

c o n ta in s  132 q u es tio n s  concerning famous p e o p le  and e v e n t s  

from  th e  1 9 2 0 ' s  th ro u g h  1975. For each  decade from 1920 

through 1960 th e re  a re  24 item s, and th e re  a re  12 items th a t  

c o v e r  th e  p e r io d  from  1970 to  1975. Half o f  the  items fo r  

each decade a re  d e s ig n a te d  a s  "e a sy "  w h i le  t h e  re m a in in g  

h a l f  a re  des igna ted  as "hard". "Easy" items r e f e r  to  people 

and even ts  whose fame ex ten d s  o v e r  many y e a r s ,  and "h a rd "  

r e f e r s  to  p e o p le  and e v e n t s  whose fame was s h o r t - l i v e d .  

Both t e s t s  were designed so th a t  when the  items were pooled, 

norm al s u b j e c t s  would a c h ie v e  an o v e r a l l  p e r fo rm a n c e  of 

80-85% (A lb ert ,  B u t te r s  and Levin 1979a).
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P ro c e d u re .  For the  R ecall  Q ues tionna ire , the  examiner 

re a d  each q u e s t i o n  t o  th e  s u b je c t  and r e c o rd e d  th e  

s u b j e c t ' s  sp o n ta n e o u s  response. I f  the  su b je c t  f a i l e d  to  

respond or o ffe red  an in c o r re c t  response, e i t h e r  a  semantic 

cue  o r  a phonemic cue was a l t e r n a t e l y  o f f e r e d  by th e  

examiner. Semantic cues provide a d d i t io n a l  in form ation  about 

th e  p e r so n  o r  e v e n t  and phonemic cues provide the i n i t i a l s  

of the  famous person . On th e  R e c o g n i t io n  Q u e s t io n n a i r e  

each  q u e s t i o n  was follow ed by th re e  p o ss ib le  answers. The 

su b je c t  read the  q u es tio n  aloud and responded by s e l e c t i n g  

one o f  th e  t h r e e  c h o ic e s  p ro v id e d .  The examiner recorded 

a l l  responses.

D ata  T a b u la t io n .  For t h e  R e c a l l  Q u es tio n n a ire ,  the  

number o f c o r re c t  responses g iv e n  e i t h e r  s p o n ta n e o u s ly  o r  

f o l lo w in g  cues  was ta b u la te d  fo r  each s u b je c t .  The number 

of items c o r re c t  was recorded fo r  each l e v e l  o f  d i f f i c u l t y  

("easy" and "hard") a t  every decade (1920' s ,  193 0 's ,  1940 's ,  

1950 's ,  1960' s  and 1970’s ) .  These raw sco re s  were converted 

t o  p e r c e n t a g e s  in  o r d e r  to  a d j u s t  fo r  the  f a c t  t h a t  th e re  

were only h a l f  as many items on the  q u e s t io n n a ire  p e r ta in in g  

to  th e  1 9 7 0 's a s  t h e r e  were f o r  th e  o t h e r  d e c a d e s .  The 

number of c o r re c t  responses on the  Recognition Q uestionna ire  

was r e c o rd e d  and c o n v e r te d  to  p e r c e n ta g e s  in  t h e  same 

fa sh io n .



51

D e te rm in a t io n  o f  C o v a r i a t e s .  Group means and s ta n d a rd  

d e v ia t io n s  f o r  age, FSIQ and BDI s c o r e s  a r e  p r e s e n t e d  in  

T a b le  34 . A one-way a n a l y s i s  o f  v a r i a n c e  (ANOVA) was 

performed on each of th e se  th re e  f a c to rs  using Group as the  

betw een s u b j e c t  v a r i a b l e .  As can be seen in  Tables 35, 36 

and 37 , th e  g roups  w ere matched w ith  r e s p e c t  to  age  b u t  

d i f f e r e d  in  terms of FSIQ and BDI sc o re s .  Neuman-Keuls post 

hoc p a irw ise  comparisons (Kirk, 1968) were perform ed on th e  

group means to  d e te r m in e  th e  p r e c i s e  n a tu r e  o f  th e  

d i f f e r e n c e s .  With re sp e c t  to  FSIQ (Table 38), the  a lc o h o l ic  

Korsakoffs a t t a in e d  a s ig n i f i c a n t l y  lower mean FSIQ than the  

nonalcoholic  c o n tro l  and chron ic  a lc o h o l ic  groups, which d id  

n o t  d i f f e r  s i g n i f i c a n t l y  from each o th e r .  In terms of BDI 

s c o r e s  (T a b le  3 9 ) ,  th e  c h r o n ic  a l c o h o l i c s  a t t a i n e d  a 

s ig n i f i c a n t l y  h ig h er  mean score  than the  a lc o h o l ic  Korsakoff 

and n o n a lc o h o l i c  c o n t r o l  g ro u p s ,  which d id  n o t  d i f f e r  

s i g n i f i c a n t l y  from  each  o th e r .  Because o f th e  s ig n i f i c a n t  

between g roup  d i f f e r e n c e s  in  FSIQ and BDI s c o r e s ,  t h e s e  

v a r i a b l e s  were e n t e r e d  i n t o  su b se q u e n t  a n a l y s e s  a s  

c o v a r ia te s  in  o rde r  to  reduce the  between group v a r i a b i l i t y .

D ata  A n a ly s i s .  The p e r c e n ta g e  of items c o r r e c t  (w ith 

cueing) on th e  R e c a l l  Q u e s t io n n a i r e  was a n a ly z e d  u s in g  a 

three-way s p l i t - p l o t  a n a ly s is  of covariance  (ANOCOVA). Group 

served  a s  t h e  be tw een  s u b j e c t  v a r i a b l e ,  Decade (1 9 2 0 ' s ,  

1 9 3 0 's ,  1 9 4 0 's ,  1 9 5 0 's ,  1960 's , and 1970's )  and D i f f i c u l ty  

le v e l  ( " e a s y "  and " h a r d " )  s e rv e d  a s  th e  w i t h i n  s u b j e c t
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v a r ia b le s ,  and FSIQ and BDI sco res  served as  th e  c o v a r ia te s .  

The p e r c e n ta g e  o f  i te m s  c o r r e c t  on th e  R e c o g n i t io n  

Q u e s t io n n a i r e  was a n a ly z e d  in  a  s i m i l a r  manner u s in g  a 

three-way s p l i t  p lo t  a n a ly s is  o f  covariance (ANOCOVA). Group 

s e rv e d  as  the  between su b je c t  f a c to r ,  Decade and D i f f i c u l ty  

le v e l  served as  the w ith in  su b jec t  f a c to r s ,  and FSIQ and BDI 

s c o r e s  s e rv e d  as  c o v a r i a t e s .  S ig n i f ic a n t  main e f f e c t s  and 

in te r a c t io n s  were f u r th e r  analyzed u s ing  Newman-Keuls p o s t  

hoc p a irw ise  comparisons (K irk, 1968).

R esu lts

R ecall  in  Retrograde Memory. R esu lts  p e r ta in in g  to  the 

A lbert R eca ll  Q u es tio n n a ire  ANOCOVA a re  p r e s e n te d  in  T a b le  

4 0 . The d i f f i c u l t y  main e f f e c t ,  decade main e f f e c t ,  group 

by decade in t e r a c t io n ,  and d i f f i c u l t y  by decade i n t e r a c t i o n  

were a l l  s i g n i f i c a n t .  The group e f f e c t  approached bu t d id  

not reach a  s i g n i f i c a n t  l e v e l .  The a c t u a l  means f o r  th e  

g roup  by d ecad e  i n t e r a c t i o n  a r e  p l o t t e d  in  F igure  5 , and 

graph ic  p re se n ta t io n  of the  ad ju s te d  means f o r  th e  g roup  by 

t r i a l  i n t e r a c t i o n  a p p e a r s  in  F igure  6 . I n te r p r e t a t i o n  of 

the  a b so lu te  values  o f  th e  ad ju s ted  means i s  i n a p p r o p r i a t e ,  

b ec a u se  th e y  r e p r e s e n t  s t a t i s t i c a l  r a t h e r  th a n  a c t u a l  

v a lu e s .  N e v e r t h e l e s s ,  t h e  a d ju s t e d  means do a c c u r a t e l y  

r e f l e c t  th e  r e l a t i o n s h i p s  betw een t h e  g ro u p s  when 

d i f f e re n c e s  in  FSIQ and BDI sco res  a re  taken in to  account.
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In  comparing F igu res  5 and 6, the  s h i f t  in  p o s i t io n  of 

the  chronic  a lc o h o l ic s  in  r e l a t io n  to  th e  o t h e r  two g roups  

i s  o f  m ajo r  importance. When the a c tu a l  means a re  employed 

(F igure  5 ) ,  the  ch ron ic  a lc o h o l ic s '  p e rfo rm an ce  a p p e a r s  to  

be s i m i l a r  to  t h a t  o f  th e  n o n a lco h o lic  c o n t r o ls ,  and both 

groups a p p e a r  t o  be  s u p e r i o r  t o  th e  a l c o h o l i c  K o rsa k o ff  

g ro u p .  However, when FSIQ and BDI s c o r e s  s e rv e d  as  

c o v a r ia te s  (F igure 6 ) ,  the  chronic  a lc o h o l i c s '  performance 

a p p e a r s  to  be i n d i s t i n g u i s h a b le  from th a t  of the  a lc o h o l ic  

K orsakoffs, and both groups a p p e a r  t o  be i n f e r i o r  to  th e  

nonalcoholic  c o n t ro ls .

R e s u l t s  o f  th e  Neuman-Keuls ana lyses  performed on the 

a d ju s ted  means fo r  the  group by decade i n t e r a c t io n  appear in 

T a b le  4 1 . As can be seen  in  F ig u re  6 ,  th e  n o n a lc o h o l ic  

c o n tro l  group m anifested  a c l e a r  s u p e r i o r i t y  to  th e  o t h e r  

two g ro u p s  in  th e  p e r c e n ta g e  o f i te m s  c o r r e c t  fo r  almost 

e v e ry  decade  t e s t e d ,  w h i le  th e  a l c o h o l i c  K o rsa k o f f  and 

c h r o n ic  a l c o h o l i c  groups d id  not d i f f e r  s ig n i f i c a n t l y  from 

each o th e r  fo r  any decade te s te d .

T he re  were s i m i l a r i t i e s  in  the  p a t t e r n s  o f  performance 

among the  th re e  groups a c ro s s  d e c a d e s .  The p e r c e n ta g e  o f  

i te m s  c o r r e c t  te n d e d  to  i n c r e a s e  from th e  1 9 2 0 ' s  t o  the 

1940' s  and to  d e c l in e  from the  1940' s  to  th e  1970' s  f o r  a l l  

t h r e e  g ro u p s ,  even though th e  g ro u p s  te n d e d  to  e x h i b i t  

d i f f e r e n t  r a te s  of change. Table 41 a l s o  r e v e a l s  t h a t  th e  

d i f f e r e n c e s  between the nonalcoholic  c o n tro l  group and each
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of the o th e r  two groups tended to  be g r e a te r  fo r  more recen t 

decades (1950' s ,  1960' s ,  and 1970's )  than they were f o r  th e  

e a r l i e r  decades (19 2 0 's ,  1930 's ,  and 1940' s ) .

D ata  p e r t a i n i n g  t o  th e  d i f f i c u l t y  and d ecad e  main 

e f f e c t s  and th e  d i f f i c u l t y  by decade  i n t e r a c t i o n  a r e  

p resen ted  in  Table 42. C ollapsing  over groups and d e c a d e s ,  

a  s i g n i f i c a n t l y  g r e a t e r  p e r c e n ta g e  o f  "e a sy "  i te m s  was 

answ ered  c o r r e c t l y  th a n  was th e  c a s e  f o r  "h a rd "  i t e m s .  

While t h i s  r e la t io n s h ip  was maintained fo r  every decade, the  

magnitude of the  d i f f e r e n c e  between the  percen tage  of "easy" 

and "h a rd "  i te m s  c o r r e c t  v a r i e d  from decad e  to  d e c a d e .  

C ollapsing  over g roups  and d i f f i c u l t y  l e v e l s ,  th e  decade  

main e f f e c t  i n d i c a t e s  t h a t  t h e r e  were s i g n i f i c a n t  

d i f f e r e n c e s  in  the pe rcen tage  o f  i tem s  answ ered  c o r r e c t l y  

f o r  d i f f e r e n t  decades.

R e c o g n i t io n  in  R e tro g rad e  Memory. R esu lts  p e r ta in in g  

t o  t h e  A lb e r t  R e c o g n i t io n  Q u e s t io n n a i r e  ANOCOVA a r e  

p r e s e n t e d  in  T a b le  4 3 .  The group main e f f e c t ,  d i f f i c u l t y  

main e f f e c t ,  decade main e f f e c t  and d i f f i c u l t y  by decad e  

in t e r a c t io n  were s ig n i f i c a n t .  The a c tu a l  and ad ju s te d  means 

fo r  th e  group e f f e c t  a p p e a r  in  T a b le  4 4 . R e s u l t s  o f  th e  

Neuman-Keuls a n a ly s e s  p erfo rm ed  on the  ad ju s te d  means fo r  

the  group e f f e c t  can be found in  Table 45 . I n t e r p r e t a t i o n  

o f th ese  f in d in g s  re v e a ls  th a t  the  a lc o h o l ic  Korsakoff group
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perfo rm ed  a t  a  le v e l  s ig n i f i c a n t l y  below those  o f the  o th e r  

two groups, which d id  n o t  d i f f e r  s i g n i f i c a n t l y  from each 

o th e r .

Data re le v a n t  to  th e  d i f f i c u l t y  and decade main e f f e c t s  

and the  d i f f i c u l t y  by d e c a d e  i n t e r a c t i o n  can be found in  

T a b le  46 . C o l l a p s in g  o v e r  g roups and d e c a d e s ,  a 

s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  "easy "  i te m s  was 

answered c o r r e c t ly  than  was the  case fo r  "hard" item s. This 

r e l a t io n s h ip  was m aintained fo r  almost every decade, but the  

d i s c r e p a n c y  between th e  p e r c e n ta g e  o f  "easy "  and "hard" 

items answered c o r r e c t ly  was not uniform acro ss  decades.

G ra p h ic  p r e s e n ta t io n  o f the  a c tu a l  group means fo r  the  

n o n - s i g n i f i c a n t  g roup  by decade  i n t e r a c t i o n  a p p e a r s  in  

F ig u re  7 .  The ad ju s te d  group means fo r  the group by decade 

in t e r a c t io n  a re  p resen ted  in  Figure 8. I n s p e c t i o n  o f  bo th  

F ig u r e s  r e v e a l s  t h a t  th e  n o n a lc o h o l ic  c o n t r o l  and th e  

ch ro n ic  a lc o h o l ic  groups m ain ta in  r e l a t i v e l y  f l a t  p a t t e r n s  

o f  performance ac ro ss  decades while the  a lc o h o l ic  Korsakoffs 

te n d  t o  show an o v e r a l l  d e c l i n e  in  p e r fo rm a n c e  a c r o s s  

d e c a d e s ,  w i th  some e v id e n c e  o f a more r a p i d  d rop  in  

performance fo r  the  most recen t  decades (1960 's  and 1970’s ) .  

V i s u a l  in s p e c t io n  r e v e a ls  t h a t  there  was a tendency fo r  the 

d i f f e r e n c e s  in  performance le v e ls  between th e  g ro u p s  to  be 

g r e a t e r  f o r  t h e  most r e c e n t  decades  ( 1 9 5 0 ' s ,  1 9 6 0 ' s  and 

1 9 7 0 's )  th a n  they  w ere f o r  th e  e a r l i e r  d e c a d e s  ( 1 9 2 0 's ,  

1930' s ,  and 1 9 4 0 's ) .
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Discussion
The r e s u l t s  o f  t h i s  e x p e r im en t lend some support fo r  

H y p o th e s is  I .  The a l c o h o l i c  K o rsa k o f f s  d e m o n s tr a te d  

im p a ire d  p e rfo rm an ce  r e l a t i v e  to  the nonalcoholic  c o n tro ls  

on both the  R ecall and Recognition Q u es tio n n a ires .  However, 

on th e  R e c a l l  Q u e s t io n n a i r e  th e  a l c o h o l i c  K o rsa k o f f s  

m a n i f e s te d  t h i s  d e f i c i t  f o r  a lm o s t  e v e ry  decad e  t e s t e d  

( c o l l a p s i n g  o v e r  d i f f i c u l t y  l e v e l ) ,  while a n a ly s is  o f  the 

d a ta  f o r  th e  R e c o g n i t io n  Q u e s t io n n a i r e  r e v e a le d  o n ly  an 

o v e r a l l  im pairm en t ( c o l la p s in g  over decades and d i f f i c u l t y  

l e v e l ) .  The ten d en cy  f o r  the  d i f f e r e n c e  betw een th e  

a l c o h o l i c  K o rsa k o ff  and the nonalcoholic  c o n tro l  groups to  

be g r e a t e r  f o r  more r e c e n t  th a n  f o r  more rem ote  d ec a d e s  

appeared on both q u e s t io n n a ir e s ,  lending  f u r th e r  support fo r  

Hypothesis I .

With r e s p e c t  to  th e  p e rfo rm an ce  o f  t h e  c h r o n ic  

a l c o h o l i c s ,  t h e  f i n d i n g s  from th e  a n a l y s i s  o f  t h e  

Recognition Q ues tionna ire  support Hypothesis I I .  There were 

no s ig n i f i c a n t  d i f f e r e n c e s  between the  ch ron ic  a lc o h o l ic  and 

th e  n o n a lc o h o l ic  c o n t r o l  g roups on t h e  R e c o g n i t io n  

Q u es tio n n a ire .  However, th ese  f ind ings  c o n t r a s t  w i th  th o s e  

o b t a in e d  from th e  R e c a l l  Q u e s t io n n a ire .  For alm ost every 

decade te s te d ,  the chronic  a l c o h o l i c s  w ere q u a n t i t a t i v e l y  

i n f e r i o r  to  the nonalcoho lic  con tro l  group in  t h e i r  a b i l i t y  

t o  r e c a l l  i n f o r m a t io n  from r e t r o g r a d e  memory. These
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d i f f e r e n c e s  emerged in  the ANOCOVA, when FSIQ and BDI scores  

s e rv e d  a s  c o v a r i a t e s .  These  r e s u l t s  h i g h l i g h t  th e  

importance of cons ide ring  (and attem pting  to  a d ju s t  fo r )  the 

p o s s ib le  e f f e c t s  o f  th e se  v a r ia b le s  when e v a l u a t i n g  r e c a l l  

in  r e t r o g r a d e  memory. Recognition in  re t ro g ra d e  memory is  

ap p aren tly  not as  s u sc e p t ib le  to  the  e f f e c t s  o f  d i f f e r e n c e s  

in  FSIQ and BDI sco res  as  i s  r e c a l l  in  re t ro g ra d e  memory.

Q u a l i t a t iv e ly ,  the chronic  a l c o h o l ic  and n o n a lc o h o l i c  

c o n t r o l  g ro u p s  s h a re d  a s i m i l a r  p a t te rn  o f  in c re a s in g  and 

d e c r e a s in g  p e rfo rm an ce  a c r o s s  d ec a d e s  on th e  R e c a l l  

Q u e s t io n n a i r e ,  and a s i m i l a r  f l a t  p a t t e r n  o f performance 

acro ss  decades on the  Recognition Q uestionna ire .

T h e re  a r e  c e r t a i n  s i m i l a r i t i e s  as  w e l l  as  some 

im portant d i s c r e p a n c i e s  betw een th e  p r e s e n t  f i n d i n g s  and 

th o s e  r e p o r te d  by A lb e r t ,  B u tte rs  and Levin (1979a, 1979b). 

A lcoholic  K orsakoff p a t i e n t s  w ere a g a in  found t o  p r e s e n t  

w i th  s i g n i f i c a n t  d e f i c i t s  in  performance on th e  R eca ll  and 

R e c o g n i t io n  Q u e s t io n n a i r e s .  The c h r o n ic  a l c o h o l i c s '  

r e l a t i v e l y  norm al p e rfo rm an ce  on th e  R e c o g n i t io n  

Q ues tio n n a ire  was a lso  in  agreement with the  f in d in g s  o f the  

e a r l i e r  study (A lb ert ,  B u tte rs  and Levin, 1979b).

The p re se n t  f ind ings  regard ing  the impaired performance 

o f  th e  c h r o n ic  a l c o h o l i c s  on th e  R e c a l l  Q u e s t i o n n a i r e ,  

however, were not c o n s is te n t  w ith those re p o r te d  by A lb e r t ,  

B u t t e r s  and L ev in  (1 9 7 9 b ) .  There a re  s e v e ra l  reasons why 

t h i s  d iscrepancy  i s  noteworthy. F i r s t ,  the  p r e s e n t  d e f i c i t
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in  r e c a l l  fo r  the  chronic  a lc o h o l ic s  emerged in  th e  a n a ly s is  

o f  covariance , when FSIQ and BDI sco res  were e n te r e d  a s  th e  

c o v a r i a t e s .  The p o s s i b l e  f a i l u r e  o f  t h e  p r e v io u s  

i n v e s t i g a t o r s  to  c o n s id e r  and c o n t r o l  f o r  be tw een  group 

d i f f e re n c e s  in  in te l l ig e n c e  and depress ion  may have obscured 

t h e i r  a b i l i t y  to determ ine s u b t l e  b u t  s i g n i f i c a n t  between 

group d i f f e re n c e s  on the  R ecall  Q ues tionna ire .

Second, s in ce  the r e la t io n s h ip s  among th e  g ro u p s  were 

not s i g n i f i c a n t l y  a l t e r e d  when these  c o v a r ia te s  were en te red  

in to  the a n a ly s is  fo r  the  Recognition Q ues tio n n a ire  d a ta ,  i t  

a p p e a r s  t h a t  p e rfo rm an ce  on th e  Recognition Q uestionna ire  

was l e s s  s u s c e p t i b l e  to  th e  p o s s i b l e  i n d i v i d u a l  and 

i n t e r a c t i v e  e f f e c t s  o f  th ese  v a r ia b le s  than was performance 

on th e  R eca ll  Q ues tionna ire  in  the  p re se n t  s tudy .

T h i r d ,  t h e  p r e s e n t  f i n d i n g s  r e v e a l e d  t h a t  th e  

p e rfo rm a n c e  p a t t e r n  o f  th e  c h r o n ic  a l c o h o l i c  g roup  was 

s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  o f th e  n o n a lc o h o l i c  

c o n t ro ls  on th e  R e c a l l  Q u e s t io n n a i r e .  A s i m i l a r  d e f i c i t  

among c h r o n ic  a l c o h o l i c s  in  i d e n t i f y in g  faces  from recen t  

decades was rep o rted  by Cohen and Squ ire  (1981). M oreover, 

when B u t t e r s  and A lb e r t  (1982) performed s e p a ra te  ana lyses  

on the  percen tage  o f  i tem s  c o r r e c t  b o th  w i th  and w i th o u t  

cu es  f o r  t h e  "easy "  and "ha rd"  i te m s  on t h e  R e c a l l  

Q u e s t io n n a i r e ,  th e  p e rfo rm an ce  o f  th e  c h r o n ic  a l c o h o l i c  

group was s ig n i f i c a n t ly  poorer than th a t  of the  nonalcoholic  

co n tro l  group fo r  the  most d i f f i c u l t  c o n d i t io n  (when no cues
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were p ro v id e d  fo r  the  "hard" item s) .  Taken to g e th e r ,  th ese  

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

re t ro g ra d e  memory d e f i c i t s  in  chronic  a lc o h o l ic s .

Data from t h i s  experiment a lso  b e a r  d i r e c t l y  upon th e  

i s s u e  o f  a temporal g ra d ie n t  a s so c ia te d  w ith  the re t ro g ra d e  

memory d e f i c i t  found in  the  a l c o h o l i c  K o rsa k o f f  syndrom e. 

A lb e r t ,  B u tte rs  and Levin (1379a) m ain tain  th a t  the presence 

o f  a  te m p o ra l  g r a d i e n t  ( c h a r a c t e r i z i n g  th e  p e rfo rm an ce  

p a t t e r n  o f  the  a lc o h o l ic  Korsakoffs on a l l  th re e  t e s t s  from 

the  A lb e r t  R e t ro g ra d e  Memory B a t t e r y )  was n o t s im p ly  an 

a r t i f a c t u a l  f in d in g  due to  a lack  of equ ivalence  among items 

from d i f f e r e n t  decades. They r e p o r t e d l y  e q u a te d  f o r  i tem  

d i f f i c u l t y  by c o n s tru c t in g  th e  t e s t s  so t h a t  the  performance 

p a t te rn  of c o n tro l  s u b je c ts  was roughly f l a t  ac ro ss  decades, 

w i th  a c t u a l  ach ie v e m e n t l e v e l s  a t  approximately th e  80 to  

85% le v e l  (A lb e r t ,  B u t te r s  and Levin, 1979a).

The p r e s e n t  f in d in g s  suggest th a t  the  q u e s tio n  of item 

equivalence remains an a c t iv e  one. In t h i s  e x p e r im en t ,  t h e  

n o n a lc o h o l i c  c o n t r o l  s u b j e c t s  f a i l e d  t o  d e m o n s t r a te  a 

r e l a t i v e l y  f l a t  p e r fo rm a n c e  p a t t e r n  on th e  R e c a l l  

Q u e s t io n n a i r e .  In  f a c t ,  a l l  t h r e e  s u b j e c t  g ro u p s  

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

d e c a d e s .  W hile a  r e l a t i v e l y  f l a t  p a t te rn  was observed for 

th e  n o n a lc o h o l i c  c o n t r o l  group on th e  R e c o g n i t io n  

Q u e s t io n n a i r e ,  the  same f l a t  p a t te rn  was a l s o  found fo r  the 

a lc o h o l ic  Korsakoff and the  chronic  a l c o h o l i c  g ro u p s .  For
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each  q u e s t i o n n a i r e ,  th e  shape of the performance curve was 

not a  d isc r im in a t in g  f a c to r  d is t in g u is h in g  d i f f e r e n c e s  among 

th e  th re e  groups in  t h i s  experiment.

A d i f f e r e n t  a p p ro a c h  to  e v a l u a t i n g  th e  tem p o ra l  

g r a d i e n t  i s s u e  was o f f e r e d  by B u t t e r s  and A lbert (1982). 

Assuming s t a t i s t i c a l  e q u iv a le n c e  among t e s t  i te m s ,  th e y  

r e a n a ly z e d  t h e i r  d a t a  f o r  th e  a lc o h o l ic  Korsakoff and the  

nonalcoholic  c o n tro l  groups fo r  th e  Famous Faces T e s t  u s in g  

th e  fo l lo w in g  procedure. For each group, the  percentage of 

i te m s  answ ered  c o r r e c t l y  f o r  th e  "h a rd "  i tem s  from th e  

1 9 3 0 's  was compared t o  th e  p e r c e n ta g e  o f  "easy"  i tem s  

answered c o r r e c t ly  from the 1970' s .  As th ey  e x p e c te d ,  th e  

n o n a lc o h o l i c  c o n t r o l s  had s i g n i f i c a n t l y  more d i f f i c u l t y  

r e c a l l in g  remote "hard" than re cen t  "easy" faces ,  w h i le  t h e  

r e v e r s e  t r e n d  was found fo r  the a lc o h o l ic  Korsakoff group. 

Moreover, the  d i f f e r e n c e  between the  groups was s m a l l e r  f o r  

t h e  rem ote  "h a rd "  i te m s  th a n  i t  was f o r  th e  recen t "easy" 

item s. They in te rp r e te d  these  f in d in g s  a s  d e m o n s t r a t in g  a 

" r e l a t i v e  p r e s e r v a t i o n  o f  v e ry  rem ote  memories under  

c o n d i t i o n s  o f  p la n n e d  s t a t i s t i c a l  i n e q u a l i t y "  f o r  th e  

a l c o h o l i c  Korsakoff group and suggested th a t  i t  o f fe re d  the  

" s t r o n g e s t "  s u p p o r t  f a v o r in g  th e  p r e s e n c e  o f  a  te m p o ra l  

g r a d i e n t  in  th e  r e t r o g r a d e  memory of a lc o h o l ic  Korsakoffs 

(B u tte rs  and A lb er t ,  1982, p . 263).
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The r e s u l t s  o f  a p p ly in g  th i s  technique to  the  p resen t 

d a ta  appear in  Table 47 fo r  the  Recall Q u e s t io n n a ire  and in  

T a b le  48 f o r  th e  R e c o g n i t io n  Q u e s t io n n a i r e .  For b o th  

q u e s t io n n a ire s ,  the  nonalcoholic  c o n tro ls  tended to  a t t a i n  a 

h igher  percen tage of items c o r re c t  fo r  the  "easy" items from 

th e  1970' s  than fo r  the  "hard" i tem s  from th e  1 9 3 0 ' s .  In  

c o n t r a s t ,  th e  a l c o h o l i c  K o rsa k o f fs  te n d e d  t o  a c h ie v e  a 

h igher  percen tage o f c o r re c t  responses fo r  the "hard"  i te m s  

from  th e  1930 ' s  th a n  fo r  the  "easy" items from the  1970 's .  

These f in d in g s  a re  c o n s is te n t  with those rep o rted  by B u tte rs  

and A lb e r t  (1982) f o r  th e  Famous Faces T e s t .  In  t h i s  

e x p e r im e n t ,  th e  p e r fo rm a n c e  p a t t e r n  o f  th e  c h r o n ic  

a l c o h o l i c s  ten d ed  t o  be s i m i l a r  to  t h a t  of the a lc o h o l ic  

Korsakoffs on th e  R ec a l l  Q ues tionna ire , and s im i l a r  to  t h a t  

o f  th e  n o n a lc o h o l i c  c o n t r o l s  on th e  R e c o g n i t io n  

Q ues tionna ire .

S e v e r a l  i s s u e s  c o m p lic a te  th e  i n t e r p r e t a t i o n  o f th ese  

f in d in g s ,  however. Although the  tendencies  d em o n stra ted  in  

t h e  p r e s e n t  s tu d y  a r e  s im i la r  to  those  re p o r te d  by B u tte rs  

and A lbert  (1982), th e  a c tu a l  p e rcen tag es  i n  each  c e l l  a r e  

cons id e rab ly  lower in  the p resen t ana lyses  than they were in  

the  o r ig in a l  ones. In  a d d i t io n ,  s ince  th e  g roup  by decade  

by d i f f i c u l t y  i n t e r a c t i o n s  f o r  b o th  t h e  R e c a l l  and 

Recognition Q u es t io n n a ire ’ ANOCOVAs ( p re s e n te d  i n  T a b le s  40 

and 43) were not s i g n i f i c a n t ,  i t  i s  d i f f i c u l t  to  a s se s s  the 

re levance  of the comparisons presented in  Tables  46 and 47.



62

A m ethodological is s u e  concerning the  t e s t  c o n s tru c tio n  

may a ls o  be unevenly w eigh ting  item s from d i f f e r e n t  decades. 

The q u e s t io n n a i r e s  were designed w ith  12 "hard" item s from 

th e  1930's  and only s ix  "easy" item s from  th e  1 9 7 0 ' s .  Even 

though  th e  p r e s e n t  a n a ly s e s  u t i l i z e  the percen tage  ra th e r  

than  th e  number o f i te m s  c o r r e c t ,  " ea sy "  item s from  th e  

1 9 7 0 ' s  w ere w e ig h ted  more h e a v i ly  in  d e te rm in in g  th e  

percen tag es  than were th e  "hard" item s from the  1930's .
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General Discussion

Summary o f F indings

In  E xp erim en t 1 , r e c a l l  and reco g n itio n  in  sh o rt term 

v e rb a l  memory w ere e v a lu a te d  u s in g  two l i s t s  from  th e  

M attis-K ovner V erbal Learning E valuation  (M a ttis , Kovner and 

Goldmeier, 1978). For r e c a l l  on th e  sem a n tica lly  o rg a n iz e d  

Animal L i s t , b o th  th e  ch ron ic  a lc o h o lic s  and th e  a lc o h o lic  

K orsakoffs were s ig n i f ic a n t ly  im paired . W hile th e  c h ro n ic  

a l c o h o l i c s  p e rfo rm ed  a t  a l e v e l  t h a t  was in te r m e d ia te  

between th o se  o f  th e  o th e r  two g ro u p s , t h e i r  p a t t e r n  o f  

p e rfo rm an ce  p a r a l l e l e d  th e  le a r n in g  c u rv e  o f th e  

nonalcoho lic  c o n tro ls  r a th e r  than mimicking the  f l a t  p a t te rn  

o f th e  a lc o h o lic  K orsakoffs .

In  r e c a l l i n g  ite m s  from the  Nonsense Hexagram L is t ,  a 

more d i f f i c u l t  ta sk  in  which phonem ic a n a l y s i s  i s  s a l i e n t  

and a s s o c i a t i o n a l  p r o c e s s in g  i s  m in im a l, th e  c h ro n ic  

a lc o h o l ic s  and th e  a l c o h o l i c  K o rsa k o ffs  s h a re d  th e  same 

d e g re e  and p a t t e r n  o f  im p a ire d  perform ance. This f in d in g  

could be taken as weak su p p o rt in  fa v o r  o f  th e  c o n t in u i ty  

h y p o th e s is .  However, th e  degree of d i f f i c u l t y  dem onstrated 

by the  n o n a lco h o lic  c o n t r o l s  on t h i s  t a s k  r a i s e s  co n c e rn  

r e g a rd in g  t h i s  m e a s u re 's  a b i l i t y  to  d i s c e r n  s u b t l e  

d if fe re n c e s  in  the  perform ance p a tte rn s  o f im paired  g ro u p s . 

M orever, th e  f a c t  t h a t  th e  r e s u l t s  o f  th e  o r ig in a l  study
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c o n d u c ted  by M a t t i s ,  Kovner and Goldmeier (1978) f a i le d  to  

d e te c t  a  s i g n i f i c a n t  d i f f e r e n c e  in  p e rfo rm a n c e  p a t t e r n s  

between the  nonalcoho lic  c o n tro l and th e  a lc o h o lic  K orsakoff 

groups on th i s  ta sk  q u es tio n s  the r e l i a b i l i t y  o f th e  p re se n t 

f in d in g .

A n a ly s is  o f  the  reco g n itio n  memory d a ta  fo r  th e  Animal 

L is t  rev ea led  a m ajor d i s s im i la r i ty  between the p e rfo rm an ce  

p a t t e r n s  o f  th e  c h ro n ic  a l c o h o l i c s  and th e  a l c o h o l i c  

K orsakoffs. The ch ron ic  a l c o h o l i c s  f a i l e d  to  d e m o n s tra te  

th e  d e f i c i t  in  sem an tic  encoding and th e  s u s c e p t ib i l i t y  to  

p ro a c tiv e  in te r fe re n c e  (m a n ife s te d  by d e c l in in g  d ' v a lu e s  

a c ro ss  re c o g n itio n  probes) th a t  a re  c h a r a c te r i s t i c  fe a tu re s  

o f  th e  a lc o h o lic  K o rsak o ffs1 perform ance. Even though  th e  

c h ro n ic  a l c o h o l i c s  w ere q u a n t i t a t i v e l y  s im i l a r  to  th e  

nonalcoho lic  c o n tro ls  on th i s  ta sk , they f a i le d  to  sh a re  the  

n o n a lc o h o l ic  c o n t r o l s '  a b i l i t y  to  le a rn  a c ro ss  re c o g n itio n  

p ro b es . On th e  N onsense Hexagram L i s t ,  b o th  th e  c h ro n ic  

a lc o h o lic s  and th e  a lc o h o lic  K orsakoffs m an ifested  d e fe c tiv e  

re c o g n itio n  memory. However, q u a l i t a t iv e  a n a ly s is  r e v e a le d  

t h a t  a l l  th re e  groups shared  a f l a t  p a t te rn  o f perform ance. 

A p p a re n tly , t h i s  t a s k  was so  d i f f i c u l t  t h a t  even  th e  

n on alco h o lic  c o n tro ls  were unable to  dem onstrate  le a rn in g .

The r e s u l t s  o f  E x p e rim en ts  2 and 3 p ro v id e d  n e i t h e r  

q u a n t i t a t i v e  nor q u a l i t a t i v e  s u p p o rt f o r  th e  c o n t in u i ty  

h y p o th e s is .  T h ere  was c o n f irm a tio n  o f  th e  a l c o h o l i c  

K o r s a k o f f s ' s e m a n tic  in fo rm a tio n  p r o c e s s in g  d e f i c i t
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(m a n ife s te d  by im p a ire d  p e rfo rm an ce  on th e  SIT) and 

g en e ra liz ed  r e t r i e v a l  impairment (evidenced by a  d im in ish e d  

c a p a c i ty  to  produce ca teg o ry  exem plars) re p o rte d  in  e a r l i e r  

s tu d ie s  (Kovner e t  a l . ,  1981b; and M a tt i s  e t  a l . ,  19 8 1 ). 

However, the  chron ic  a lc o h o lic s  fa i le d  to  m an ifest e i th e r  of 

th e se  im pairm ents.

In  E xperim en t 4 , e v a lu a tio n  of r e c a l l  and reco g n itio n  

in  r e t r o g r a d e  v e r b a l  memory was u n d e r ta k e n  u s in g  

q u e s t io n n a i r e s  from  th e  A lb e r t  R e tro g ra d e  Memory B atte ry  

(A lb e r t ,  B u t te r s  and L e v in , 1 9 7 9 a ). Q u a n t i t a t i v e l y ,  th e  

a l c o h o l i c  K orsakoffs m anifested  th e  a n t ic ip a te d  d e f i c i t s  in  

both r e c a l l  and rec o g n itio n  f o r  r e t r o g r a d e  v e r b a l  memory. 

However, th e y  e x h ib i te d  no e v id e n c e  o f  a  d i s t i n c t i v e  

tem pora l g r a d ie n t  e f f e c t  ( in  w hich e v e n ts  from  th e  more 

rem ote  p a s t  were b e t t e r  re c a lle d  o r recognized  than even ts 

from the  recen t p a s t) .

The r e s u l t s  r e g a rd in g  th e  perform ance o f th e  chron ic  

a lc o h o lic s  a re  o f p a r t i c u la r  in t e r e s t .  A lb e r t, B u t t e r s  and 

L ev in  (1979b) found no s i g n i f i c a n t  im p airm en t in  e i th e r  

r e c a l l  o r re c o g n itio n  fo r  th e i r  ch ron ic  a lc o h o lic  group. In 

th e  p r e s e n t  s tu d y ,  when betw een g roup  d i f f e r e n c e s  in  

dep ress io n  and in te l l ig e n c e  w ere s t a t i s t i c a l l y  ta k e n  in to  

a c c o u n t ,  th e  c h ro n ic  a l c o h o l i c  group m an ife s ted  im paired 

r e c a l l  in  r e t r o g r a d e  memory. M oreover, th e  d e g re e  o f  

im pairm en t was s i m i l a r  to  th a t  d isp layed  by th e  a lc o h o lic
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K o rs a k o f fs .  T h is  f in d in g  in d i c a t e s  t h a t ,  a t  l e a s t  under 

c e r ta in  c o n tro lle d  c o n d it io n s ,  c h ro n ic  a l c o h o l i c s  p r e s e n t  

w ith  a  r e t r i e v a l  d e f i c i t  in  re tro g ra d e  memory.

No d i s t in c t io n s  could be made among th e  th re e  groups on 

th e  b a s is  o f  th e  sh ap e  o f t h e i r  perform ance curves ac ro ss  

decades fo r  e i th e r  q u e s tio n n a ire . A ll g ro u p s  m a n ife s te d  a 

ten d en cy  to  d e c l in e  a c r o s s  r e c e n t  d e ca d e s  on th e  R eca ll 

Q uestionna ire  and to  produce a r e l a t i v e l y  f l a t  p a t t e r n  on 

th e  R e c o g n itio n  Q u e s t io n n a ir e .  T hese f in d in g s  f a i le d  to  

confirm  the  tem pora l g r a d ie n t  e f f e c t  r e p o r te d  by A lb e r t ,  

B u t te r s  and L ev in  (1 9 7 9 a ) . The p re s e n c e  o f a tem p o ra l 

g ra d ie n t in  the  o r i g i n a l  s tu d y  may have been  an a r t i f a c t  

r e l a t e d  to  th e  c o n s t r u c t io n  o f th e  q u e s tio n n a ire s  an d /o r 

t h e i r  s ta n d a rd iz a tio n .

Conclusions

A m ajo r fo cu s  o f  t h i s  d i s s e r t a t i o n  was to  exam ine 

a sp e c ts  o f v e rb a l memory in  c h ro n ic  a l c o h o l i c s ,  a l c o h o l i c  

K o rsa k o ff  p a t i e n t s  and n o n a lc o h o lic  c o n t r o l s ,  p a y in g  

p a r t i c u l a r  a t t e n t i o n  t o  th e  s u b p ro c e s se s  t h a t  have been  

im p lica ted  as  cau sa l d e f i c i t s  in  th e  amnesia a s so c ia te d  w ith  

th e  a l c o h o l i c  K o rsa k o ff  syndrom e. A p a t t e r n  o f d e f i c i t  

a p p ro a c h  was em ployed to  e v a lu a te  the f in d in g s  in  r e la t io n  

to  th e  c o n tin u ity  h y p o th esis . Assuming th a t  th e  c o n t in u i ty  

h y p o th e s is  im p lie s  a homogeneous d e te r io ra t io n  in  memory, 

th e  c h ro n ic  a l c o h o l i c s  w ere ex p ec ted  to  m a n if e s t  a  more
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s u b t l e  d e g re e  o f  im pairm ent than the a lc o h o lic  K orsakoffs, 

w hile  b o th  g roups w ere a n t i c i p a t e d  to  s h a re  q u a l i t a t i v e  

s im i l a r i t i e s  in  t h e i r  perform ance p a t te rn s .

The f in d in g s  r e v e a le d  t h a t  d e t o x i f i e d  c h ro n ic  

a lc o h o lic s ,  w ith no c l i n i c a l l y  observab le  s ig n s  o f co g n itiv e  

d y sfu n c tio n , p resen ted  w ith  a r e l a t iv e ly  p e r v a s iv e  d e f i c i t  

in  v e rb a l r e c a l l  (en co m p assin g  b o th  a n te ro g ra d e  and 

re tro g ra d e  memory) and a  more su b tle  d e f i c i t  in  r e c o g n i t io n  

memory ( in v o lv in g  th e  en co d in g  and s to r a g e  o f novel 

m a t e r i a l ) .  Q u a n t i t a t i v e l y ,  th e  c h ro n ic  a l c o h o l i c s  

e x h ib i te d  th e  same d e g re e  o f d e f i c i t  as  th e  a lc o h o l i c  

K o rsa k o ffs  on s e v e r a l  m easu res  ( a s s e s s in g  r e c a l l  and 

r e c o g n i t io n  o f n o v e l m a te r ia l  in  s h o r t  te rm  memory, and 

r e c a l l  in  re tro g ra d e  memory). Q u a l i t a t i v e l y ,  t h e r e  was a 

u n iq u e  s i m i l a r i t y  betw een  th e  c h ro n ic  a lc o h o lic s  and th e  

a lc o h o lic  K orsakoff g roup  o n ly  in  t h e i r  f a i l u r e  to  le a r n  

novel m a te r ia l .

The b u lk  o f  th e s e  f in d in g s  f a i l  t o  s u p p o r t  th e  

c o n tin u ity  h y p o th e s is .  I t  may be t h a t  th e  v e r b a l  memory 

d e f i c i t s  s h a re d  by th e  ch ron ic  a lc o h o lic  and th e  a lc o h o lic  

K orsakoff groups r e f l e c t  a g en e ra lized  c o r t ic a l  in v o lv em en t 

r e s u l t i n g  from  lo n g - te rm  ex p o su re  to  the  to x ic  e f f e c ts  of 

a lc o h o l. For the a lc o h o lic  K orsakoffs, th e  sudden o n s e t  o f  

th ia m in e  d e f ic ie n c y  may s e rv e  a s  a  second  f a c t o r  which 

e x a c e r b a te s  e x i s t i n g  d i f f i c u l t i e s  and in t r o d u c e s  th e  

f o c a l i z in g  e f f e c t s  o f  h em o rrh ag ic  b r a in  dam age. The
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in te ra c t io n  between th ese  fa c to rs  may be re sp o n s ib le  fo r  the 

im p a irm en ts  in  s p e c i f i c  s u b p ro c e s se s  e v id e n c e d  by th e  

a lc o h o lic  K orsakoffs. T his ex p lan a tio n  in c o rp o ra te s  a sp ec ts  

o f  both the "chronic" and "acute" a l te r n a t iv e s  su g g e s te d  by 

A lb e r t ,  B u t te r s  and L ev in  (1979a) and v iew s th e  am nesia

a s s o c ia te d  w ith  th e  a l c o h o l i c  K o rsa k o ff  syndrom e a s  th e

r e s u l t  o f two in te r r e la te d  d ise a se  p ro cesses .

Im p lica tio n s  fo r  F u ture  Research

The g e n e r a l i z a b i l i t y  o f th e  p r e s e n t  f in d in g s  a r e

l im i te d  due to  th e  s t r i n g e n t  c r i t e r i a  a p p l ie d  to  th e

s e l e c t i o n  o f  th e  c h ro n ic  a lc o h o l ic  group. In th is  study , 

only 10 ou t o f approxim ately  200 c o n se c u tiv e  a d m iss io n s  to  

an a l c o h o l i c  t r e a tm e n t  u n it  met the c r i t e r i a  fo r  in c lu s io n  

in to  the ch ron ic  a lc o h o lic  group. The most freq u en t reasons 

f o r  e x c lu s io n  w ere: f a i l u r e  to  meet the age requirem ent;

f a i l u r e  to  m eet th e  one month minimum p e r io d  o f 

d e to x if ic a tio n ;  a p o s i t iv e  h is to ry  o f polydrug abuse; an d /o r 

th e  p resence of s u b tle  s ig n s  o f o rg a n ic ity  on th e  MOMSSE.

R u lin g  o u t a  p o s i t iv e  h is to ry  of even m ild head trauma 

and covarying fo r  th e  e f f e c t  of d e p re ss io n  w ere a d d i t i o n a l  

f a c t o r s  t h a t  have n o t been  a d e q u a te ly  c o n t r o l l e d  fo r  in 

e a r l i e r  s t u d i e s .  A f a i l u r e  to  red u ce  th e  b e tw een -g ro u p  

v a r i a b i l i t y  p roduced  by th e s e  v a r ia b le s  may have obscured 

th e  p o ss ib le  p re se n c e  o f s u b t l e  memory d e f i c i t s  in  o th e r  

ch ron ic  a lco h o lic  g roups.
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A lthough th e  mnemonic d e f i c i t s  a s s o c i a t e d  w ith  th e  

a lc o h o lic  K orsakoff syndrome do not appear to  p r e s e n t  a lo n g  

a con tinuum  o f im p airm en t w ith  c h ro n ic  a lc o h o l is m , th e  

concept o f c o n t in u i ty  may s t i l l  be o f h e u r i s t i c  v a lu e  in  

understand ing  the  to x ic  e f f e c ts  of a lco h o l on the b ra in . I t  

may be p o s s ib le  in  fu tu re  s tu d i e s  to  i d e n t i f y  a number o f 

su b g ro u p s  o f ch ron ic  a lc o h o lic s  who p re sen t w ith  degrees of 

co g n itiv e  d y sfu n c tio n  th a t  a r e  in te rm e d ia te  betw een  th o se  

ex h ib ite d  by the  " in ta c t"  ch ron ic  a lc o h o lic s  examined in  the 

p r e s e n t  s tu d y  and th e  " b o r d e r l in e "  K o rsa k o ff  group 

re p o rte d ly  id e n t i f ie d  by Ryan e t  a l .  (1979).

R ecen t ad v an ces  in  th e  use o f evoked p o t e n t i a l  

te c h n iq u e s  to  e v a lu a te  fu n c tio n a l and b eh av io ra l e f f e c ts  of 

a lco h o l sim u ltaneously  (P o rje sz  and B e g le ite r ,  1983) provide 

an e x c i t i n g  o p p o r tu n i ty  to  g a in  a b e t te r  understand ing  of 

th e  p ro c e s s  o f  a lc o h o l is m . C om parison o f im p a irm en ts  

a s s o c ia t e d  w ith a lcoho lism  w ith  those produced by m ild  head 

trauma and polydrug abuse may y ie ld  a d d i t i o n a l  in fo rm a tio n  

reg a rd in g  th e  s p e c i f i c i ty  o f impairment a s so c ia te d  w ith  each 

o f th e s e  c o n d i t i o n s .  Im prov ing  th e  s t a t e  o f  th e  a r t  in  

b e h a v io ra l  a s s e s s m e n t,  p a r t i c u l a r l y  w ith  r e s p e c t  to  

re tro g ra d e  memory, rem a in s  a c h a l le n g in g  a r e a  f o r  f u tu r e  

re se a rc h .

R e p o rts  d e s c r ib in g  th e  r e c o v e r a b i l i ty  o f fu n c tio n  in  

ch ron ic  alcohoL ics add an e lem en t o f hope to  Che c l i n i c a l  

p i c t u r e  (B ra n d t,  B u t t e r s ,  Ryan and B ayog, 1983; Goldman,
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1982, 1983; and W illia m s  and R u n d e ll , 1981). The need to  

b o th  a t te n d  to  and a t te m p t  to  re m e d ia te  v e rb a l  memory 

d e f i c i t s  and d e p re s s io n  among chron ic  a lc o h o lic s  cannot be 

overem phasized. There i s  a l s o  a b a s ic  need to  c o o r d in a te  

th e  re se a rc h  and trea tm en t e f f o r t s  tak in g  p lace  a t  various 

alcoholism  c e n te rs  in  o rd e r  to  in c re a se  th e  c o m p a ra b i l i ty  

o f f in d in g s  from one study  to  an o th e r.
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Table 1

Screen ing  V ariab le  S t a t i s t i c s  
fo r  Experim ents 1 and 2

Group
V ariab le NC CA AK

AGE Mean
sd
Range

60.71 
9.16 

47-71

60.40
3.95

54-67

60.86
7.08

54-73

FSIQ Mean
sd
Range

110.43
8.62

100-123

113.90
4.15

107-121

102.86
7.08

95-115

BDI Mean
sd
Range

5.29
4.31
0-13

15.40
4.53
8-21

5.57
5.26
1-17

n=7 n=10 n=7

Note. NC = nonalcoho lic  c o n tro ls  
CA = ch ron ic  a lc o h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 2
Age ANOVA fo r  Experiments 1 and 2

Source SS d f MS F p

Group 0.939 2 0.470 0.010 0.990

s .w .g . 944.684 21 44.985
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Table 3

FSIQ ANOVA fo r  Experiments 1 and 2

Source SS d f MS F p

Group 507.861 2 253.930 5.915 0.009

s .w .g . 901.472 21 42.927
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Table 4

BDI ANOVA fo r  Experiments 1 and 2

Source SS (if MS F p

Group 580.288 2 290.144 13.201 <0.001

s .w .g . 461.542 21 21.978
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T able 5
Neuman-Keuls Analyses fo r  FSIQ ANOVA

C r i t i c a l  W V alues 

Range ( r )

p value__________ 2________ 3_____________

.05 6 .93  8.41

.01 9 .45 10.91

In te r-g ro u p  Mean D iffe ren ces  

P a ir  r  D iffe ren ce  p__________

CA -  AK 3 11.04
CA -  NC 2 3.47
NC -  AK 2 7 .57

<•01
NS
<.05
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Table 6
Neuman-Keuls Analyses fo r  BDI ANOVA

C r i t i c a l  W Values 
Range ( r )

p value______ 2________ 3________________

.05 4 .96  6.01

.01 6 .75  7.80

In te r-g ro u p  Mean D iffe ren ces

P a ir r D iffe ren ce . P

CA - AK 2 9 .83 <.01
CA - NC 3 10.11 <.01
AK - NC 2 0 .29 NS
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Table 7
Animal R ecall Mean Number of In tru s io n s  

Produced on T r ia l s  4 ,8  and 12

Group
T r ia l AK CA NC

4 Mean
sd

0.86
2.27

0.90
1.45

0.57
0.79

0.79
1.53

3 Mean
sd

1.14
1.77

0.80
1.37

0.14
0.38

0.71
1.30

12 Mean
sd

1.71
2.50

0.50
0.97

0.14
0.38

0.75
1.57

Mean 1.24 0.73 0.29 0.75
sd 2.15 1.03 0.41 1.34

n=7 n=10 n=7

Note. NC = nonalcoho lic  c o n tro ls  
CA = ch ron ic  a lc o h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 8

Animal R ecall In tru s io n  ANOVA

Source 3S df MS

Group 10.595 2 5.297 0.970 0.396

s .w .g . 114.629 21 5.458

T r ia l  0.115 2 0.058 0.116 >0.500

Group x T r ia l  4.474 4 1.119 2.243 0.081

T r ia l  x
s .w .g . 20.943 42 0.499

T o ta l 150.755 71 2.123
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Table 9 
Animal R ecall ANOOOVA

Source SS d f MS F p

Group 25221.926 2 12610.961 30.191 <0.001

C o v aria tes  50.008 2 25.004 0.060 >0.500

s .w .g . 7936.543 19 417.713

T r ia l  2368.790 2 1184.395 15.032 <0.001

Group x
T r ia l  833.615 4 208.404 2.645 0.048

C o v aria tes  0.000 2 0.000 <0.001

T r ia l  x
s .w .g . 3151.659 40 78.791
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T able L0

Neuman-Keuls Analyses fo r 
Animal R eca ll ANOCOVA 

(Group by T r ia l  In te ra c tio n )

C r i t i c a l  W Values 
Range ( r )

p value 2_______ 3
.05 9 .10  10.95
.01 12.16 13.91

A djusted Mean D iffe ren ces
Between T r ia ls

T r ia l  P a irs
Group 4-8 8-12 4-12

CA 7.60 11.50* 19.00**
AK 3.57 0 .72 2.86
NC 13.57** 7 .14 20.71**

C r i t i c a l  W Values
Range ( r )

p value 2 3
.05 14.55 17.62
.01 19.81 22.79

A djusted Mean D iffe ren ces
Between Groups

Group P a irs
T r ia l NC -AK CA -  AK NC -CA

4 41.78** 19.54* 22.24**
8 51.78** 23.47** 28.32**

12 59.64** 35.68** 23.96**

* £ < .05.
** £  < .01 .
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Table 11 

Nonsense R ecall ANOGOVA

Source SS d f MS F p

Group 4885.340 2 2442.670 9.664 0.002

C o v aria tes  374.277 2 187.139 0.740 0.491

s .w .g . 4802.262 19 252.751

T r ia l  975.985 2 487.992 13.898 <0.001

Group by
T r ia l  685.836 4 171.459 4.883 0.003

C o v aria te s  0 .000 2 0.000 <0.001

T r ia l  x
s .w .g . 1404.522 40 35.113
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Table 12
Neuman-Keuls Analyses fo r 

Nonsense R eca ll ANOCOVA 
(Group by T r ia l  In te ra c t io n )

C r i t i c a l  W Values 
Range ( r )

p value  2_________ 3
.05
.01

6.08 7.31 
8.12 9.28

Group

A djusted Mean D iffe ren ces  
Between T r ia ls

T r ia l  P a irs  
4-8 8-12 4-12

CA
AK
NC

4.50 2 .00 6.50 
0 .00 1.48 1.48 

12.14** 7.14* 19.29**

p va lue

C r i t i c a l  W Values 
Range ( r )

2 3
.05
.01

10.94 13.24 
14.88 17.11

A djusted Mean D iffe ren ces  
Between Groups

Group P a ir s
T r ia l NC -  AK CA -  AK NC -  CA

4 10.27 0 .68  9 .59
8 22.41** 5 .18  17.23**

12 28.13** 5 .75  22.37**

* £ < .05.
** £  < .01.
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Table 13 

Animal R ecognition ANOCOVA

Source SS d f MS F p

Group

C o v aria tes

s .w .g .

Probe

Group by Probe

C o v aria tes

T r ia l  x 
s .w .g .

31.375 2 15.687

2.006 2 1.003

12.669 19 0.667

0.008 2 0.004

5.450 4 1.362

0 .000  2 0.000

6.363 40 0.159

23.527 <0.001

1.504 0.248

0.026 >0.500

8.565 <0.001

<0.001



84

Table 14
Neuman-Keuls Analyses fo r 

Animal R ecognition  ANOCOVA 
(Group by Probe In te ra c t io n )

C r i t i c a l  W Values 
Range ( r )

p value  2_________ 3
.05 .40 .48
.01 .53 .61

Group

Adjusted Mean D iffe ren ces  
Between Probes

Probe P a irs
1-2 2-3 1-3

CA .12 .35 .23
AK .34 .53** .87**
NC .53** .14 .68**

C r i t i c a l  W Values
Range ( r )

p v a lu e 2 3
.05 .60 .72
.01 .81 .94

Probe

A djusted Mean D iffe ren ces  
Between Groups

Group P a irs
NC -  AK CA -  AK NC -CA

1 1.16** 1.37** .21
2 2.03** 1.59** .44
3 2.70** 2.47** .24

* £  < .05.
** £  < .01.
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Table 15 

Nonsense R ecognition ANOCOVA

Source SS d f MS F p

Group

C o v aria tes

s .w .g .

Probe

Group by Probe

C o v aria tes

T r ia l  x 
s .w .g .

10.641 2 5.321

0.343 2 0.172

10.728 19 0.565

0.291 2 0.146

0.850 4 0.212

0 .000  2 0 .000

9.423 40 0.236

9.423 0.002

0.304 >0.500

0.619 >0.500

0.902 0.473

<0 .001
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Table 16
Neuman-Keuls Analyses fo r 

Nonsense R ecogn ition  ANOCOVA 
(Group E ffe c t)

C r i t i c a l  W Values 
Range ( r )

p va lue 2 3
.05 .47 .57
.01 .65 .75

P a ir

In te r-g ro u p  Adjusted 
Mean D iffe ren ces

r  D iffe ren ce  p
NC - CA 3 1.01 <.01
AK - CA 2 . 1 2  NS
NC - AK 2 .89 <.01
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Mean

sd

Note

Table 17
SIT Number C orrec t 

Group Means and S tandard  D eviations

_________ Group__________________
NC CA AK

373.00 377.40 354.43

8.06 9 .53  23.29

n=7 n=10 n=7

NC = nonalcoho lic  c o n tro ls  
CA = chronic a lc o h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 18

SIT T o ta l Number C o rrec t ANOCOVA

Source SS d f MS F p

Group 1588.699 2 794.350 3.518 0.051

C o v aria tes  174.945 2 87.473 0.387 >0.500

s .w .g . 4289.805 19 225.779
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SIT

p value 
.05 
.01

P a ir  
CA -  NC 
NC -  AK 
CA -  AK

Table 19
Neuman-Keuls Analyses fo r  
T o ta l Number C o rrec t ANOCOVA

C r i t i c a l  W Values 
Range ( r )

2 3
9.21 11.16

12.60 14.52

In te r-g ro u p  A djusted 
Mean D iffe ren ces

r  D iffe ren ce  p 
2 2 .67 NS
2 20.97 <.01
3 23.64 <.01
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Table 20 

SIT "Easy" E rro r ANOCOVA

Source SS df MS

Group 0.391 2 0.196 2.395 0.118

C o v aria tes  0.243 2 0.122 1.491 0.250

s .w .g . 1.550 19 0.082

Regression
C o e ff ic ie n ts  0.113 4 0.028 0.296 0.876

E rro r 1.437 15 0.096
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Table 21
SIT P ro p o rtio n a l D is tr ib u tio n  of E rro rs  

f o r  A ll Groups 
(T o ta l E rro rs  = 1.00)

Group 
NC AK CA

P ro p o rtio n  "Easy"
Semantic E rro rs  .15 .26 .20

P roportion  "Hard”
Semantic E rro rs  .85 .74 .80

N ote. NC -  nonalcoho lic  c o n tro ls  
CA = ch ron ic  a lc o h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 22
S creen ing  V ariab le  S t a t i s t i c s  

f o r  Experiment 3

Group
V ariab le NC CA AK

AGE Mean
sd
Range

60.71
9.16

47-71

60.40
3.95

54-67

60.17
7.49

55-73

F3IQ Mean
sd
Range

110.43
8.62

100-123

113.90
4.15

107-121

101.83 
7.17 

9 5 -l i t

BDI Mean
sd
Range

5.29
4.31
0-13

15.40
4.53
8-21

5.83
5.71
3-17

n=7 n=10 n=6

Note. NC = nonalcoho lic  c o n tro ls  
CA = ch ron ic  a lc h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 23 

Age ANOVA fo r  Experiment 3

Source SS df MS F p

Group 0.990 2 0.495 0.012 0.989

s.w.g. 924.661 20 46.233
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Table 24 

FSIQ ANOVA fo r  Experiment 3

Source S3 df MS F p

Group 551.420 2 275.710 6.431 0.007

s.w.g. 857.448 20 42.872
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Table 25 

BDI ANOVA fo r  Experiment 3

Source SS df MS F p

Group 550.640 2 275.320 12.005 <0.001

s.w.g. 458.661 20 22.933
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T able 26

Neuman-Keuls Analyses 
f o r  FSIQ ANOVA

C r i t i c a l  W Value 
Range ( r )

p value______ 2________ 3___________
.05 7.14 8.66
.01 9.73 11.23

In te r-g ro u p  Mean D iffe ren ces

P a ir  r  D iffe ren ce  p______

CA -  NC 2 3 .47 NS
CA -  AK 3 12.07 <.01
NC -  AK 2 8 .60  <.05
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Table 27
Neuman-Keuls Analyses 

f o r  BDI ANOVA

C r i t i c a l  W Value 
Range ( r )

p va lue 2 r
.05 5.22 6.34
.01 7.12 8.21

In te r-g ro u p  Mean D iffe ren ces

P a ir  r  D iffe ren ce  p______

CA -  AK 2 9 .57  <.01
CA -  NC 3 10.11 <.01
AK -  NC 2 .54 N3
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Table 28
Mean Number o f  Category Exemplars 

Produced in  
Each 30 Second Period

______ Group_____
 P erio d  AK CA NC
(30 se c . in te rv a l)

1 Mean
sd

7.42
1.72

7.92
1.35

9.32
1.56

8.22
1.64

2 Mean
sd

2.83
0.92

4.97
1.28

4.82
0.86

4.37
1.39

3 Mean
sd

1.46
0.58

3.40
0.95

3.32
1.35

2.87
1.30

4 Mean
sd

1.42
0.41

2.70
0.61

3.00
0.82

2.46
0.89

5 Mean
sd

1.38
0 .56

2.67
0.70

2.18
0.89

2.18
0.88

6 Mean
sd

0 .75
0.63

2.47
0.63

2.11
0.38

1.91
0.90

7 Mean
sd

0 .83
0 .49

2.02
0.94

1.82
0.53

1.65
0.87

8 Mean
sd

0.71
0 .29

2.13
0.64

1.89
0.75

1.68
0.84

9 Mean
sd

1.17
0.47

2.22
0.92

1.89
0.66

1.85
0.84

10 Mean
sd

1.04
1.07

1.85
0.66

1.50
0.35

1.53
0.76

Mean 1 .90  3.24 3 .19  2.87
sd 0 .32  0.48 0 .22  0 .69

n=6 n=10 n=7

N ote. AK = a lc o h o lic  K orsakoffs 
CA = ch ro n ic  a lc o h o lic s  
NC = n o n a lco h o lic  c o n tro ls
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Table 29
Category Exemplar Number Produced ANOCOVA

Source SS d f MS F p

Group 39.832 2 19.916 13.286 <0.001

C o v aria tes  2.100 2 1.050 0.700 >0.500

s .w .g . 26.983 18 1.499

Period  857.707 9 95.301 134.207 <0.001

Group by P eriod  18.618 18 1.034 1.457 0.111

C o v aria tes  0.000 2 0.000 <0.001

P eriod  x
s .w .g . 126.398 178 0.710
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p value  
.05 
.01

I nter-

P a ir

NC -  CA 
AK -  CA 
NC -  AK

Table 30
Neuman-Keuls Analyses fo r 
Category Exemplar Number 

Produced ANOCOVA 
(Group E ffe c t)

C r i t i c a l  W Value 
Range ( r )

2________ 3______________
.42 .52
.58 .67

group A djusted Mean D iffe ren ce  

r  D iffe ren ce  p___________

2 .05 NS
3 1.34 <.01
2 1.29 <.01
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Table 31

Category Exemplar Mean Frequency 
o f Response Index fo r  Blocks of 

Five C onsecutive Exemplars

Group
Block AK NC CA

1 Mean 166.75 122.16 160.78 168.84
sd 50.'44 22.42 19.05 30.84

2 Mean 76.34 97.95 79.50 84.29
sd 34.16 18.96 31.78 29.39

3 Mean 36.48 53.01 44.40 44.96
sd 20.96 21.05 20.47 20.80

Mean 93.19 111.04 94.89
sd 18.47 5.84 15.54

n=6 n=7 n=10

Note. AK = a lc o h o lic  K orsakoffs 
NC = nonalcoholic  c o n tro ls  
CA = chron ic  a lc o h o lic s
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T able 32

Category Exemplar Frequency o f Response 
Index ANOCOVA

Source SS d f MS F p

Group 1583.582 2 791.791 1.30 0.297

C o v aria tes  1277.608 2 638.804 1.05 0.371

s .w .g . 10976.774 18 609.821

Block 179940.606 2 89970.303 110.87 <0.001

Block by
Group 572.179 4 143.045 0 .18  0.949

Block x
s .w .g . 32458.557 40 811.464
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Table 33
Neuman-Keuls Analyses fo r  Category Exemplar 

Frequency o f Response Index ANOCOVA 
(Block E ffe c t)

C r i t i c a l  W Value 
Range ( r )

p va lue______ 2________ 3______________________
.05 17.36 20.88
.01 23.19 26.53

In te r -b lo c k  Adjusted 
Mean D iffe ren ces

Block P a ir  r  D iffe re n ce s  p

1-2 2 84.55 <.01
2-3 2 39.34 <.01
1-3 3 123.89 <.01
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Table 34
Screening V ariab le  S t a t i s t i c s  

f o r  Experiment 4

V ariab le NC
Group

CA AK

AGE Mean
sd
Range

58.37
6.37

47-71

60.40
3.95

54-67

60.86
7.08

54-73

FSIQ Mean
sd
Range

111.47
7.36

100-123

113.30
4.15

107-121

102.86
7.08

95-115

BDI Mean
sd
Range

4.93
3.67
0-13

n=15

15.40
4.53
8-21

n=10

5.57
5.26
1-17

n-7

N ote. NC = nonalcoho lic  c o n tro ls  
CA = ch ron ic  a lc o h o lic s  
AK = a lc o h o lic  K orsakoffs
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Table 35 

Age ANOVA fo r  Experiment 4

Source SS d f MS F p

Group 24.479 2 12.240 0.352 0.706

s.w.g. 1008.987 29 34.793
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Table 36 

FSIQ ANOVA fo r  Experiment 4

Source SS d f MS F p

Group 537.726 2 268.863 6.425 0.005

s.w.g. 1213.490 29 41.844
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Table 37 

BDI ANOVA fo r  Experiment 4

Source SS d f MS F p

Group 726.163 2 363.084 19.533 <0.001

s .w .g . 539.047 29 18.588
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p value  
.05 
.01

P a ir

NC -  AK 
CA -  NC 
CA -  AK

Table 38
Neuman-KeuLs Analyses fo r 

FSIQ ANOVA

C r i t i c a l  W Value 
Range ( r )

2________ 3_______________
6.07 7.34
8.24 9.46

In te r-g ro u p  Mean D iffe ren ces  

r  D iffe ren ces  p value

2 8.61 <.01
2 2.43 N3
3 11.04 <.01



Table 39
Neuman-Keuls Analyses fo r 

BDI ANOVA

C r i t i c a l  W Values 
Range ( r )

p value 2 3
.05 4.06 4.91
.01 5.50 6.32

In te r-g ro u p  Mean D iffe ren ces

P a ir r D iffe ren ce p value

NC - AK 2 .64 NS
CA - NC 3 10.47 <.01
CA - AK 2 9.83 <.01
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Table 40 

A lb ert R ecall ANOOOVA

Source SS df MS F P

Group 283.940 2 141.970 3.233 0.056
C o v aria tes 234.462 2 117.231 2.670 0.088

s .w .g . 1185.601 27 43.911

D if f ic u l ty 319.833 1 319.833 110.757 <0.001
G. x D if f . 2 .989 2 1.495 0.518 >0.500
C o v aria tes 0 .000 0

D iff . x
s .w .g . 83.744 29 2.888

Decade 456.168 5 91.234 28.310 <0.001
G. x Dec. 63.959 10 6.396 1.985 0.040
C o v aria tes 0 .000 2 0 .000 <0.001

Dec. x
s .w .g . 460.840 143 3.223

D if f .  x
Dec. 47.279 5 9.456 4.807 <0.001
G. x D if f .
x Dec. 21.139 10 2.114 1.075 0.386
C o v aria tes 0 .0 0 0 1 9.000 <0.001

D if f .  x
Dec. x
s .w .g . 283.268 144 1.967
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Table 41
Neuman-Keuls Analyses fo r  

A lb e rt R ecall ANOOOVA 
(Group by Decade In te ra c t io n )

C r i t i c a l  W Values 
Range ( r )

p v a lu e_________________ 2______________3
.05 2 .08 2.39
.01 2.79 3.20

A djusted Mean D iffe ren ces  Between Groups

Group P a irs

Decade
AK -  CA

r P
AK -  NC

r _£
NC -  CA

r PD iffe ren ce D iffe ren ce D iffe ren ce

1920 's .370 2 NS 2.151 3 NS 1.781 2 NS
1930 's .788 2 N3 1.726 2 NS 2.514 3 <.05
1940's .280 2 NS 2.317 2 <.05 2.597 3 <.05
1950 's .620 2 NS 3.684 3 <.01 3.064 2 <.01
1960's .948 2 NS 4.412 3 <.01 3.464 2 <.01
1970' s .023 2 NS 3.574 2 <.01 3.597 3 <.01

N ote. AK = a lc o h o lic  K orsakoffs 
CA = ch ron ic  a lc o h o lic s  
NC = nonalcoho lic  c o n tro ls
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Table 42

A lbert R eca ll Mean Percentage o f 
"Easy" and "Hard" Items C orrect (w ith  cues) 

fo r  Each Decade

D if f ic u l ty   Decade
Level 1920s 1930s 1940s 1950s 1960s 1970s

Easy Mean 69.79 73.96 70.83 71.35 61.98 50.52 66.41
sd 24,30 21.25 20.85 22.79 28.16 26.94 20.59

Hard Mean 45.31 54.43 67.19 57.03 41.67 34.37 50.00
sd 26.18 21.17 19.62 26.36 25.22 28.06 21.39

Mean 57.55 64.19 69.01 64.19 51.82 42.45 58.20
Sd 23.46 19.77 19.22 23.47 25.64 24.90 20.61
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Table 43 

A lb ert R ecognition ANOCOVA

Source SS df MS F P

Group 222.492 2 111.246 4.929 0.015
C o v aria tes 65.538 2 32.769 1.452 0.252

s .w .g . 609.384 27 22.570
D if f ic u l ty 108.721 1 108.721 49.069 <0.001
G. x D if f . 4.576 2 2.288 1.033 0.369
C o v aria tes 0 .0 0 0 0

D if f .  x
s .w .g . 64.254 29 2.216

Decade 93.325 5 18.665 4.621 0.001
G. x Dec. 61.627 10 6.163 1.526 0.136
C o v aria tes 0 .0 0 0 2 0 .0 0 0 <0.001

Dec. x
s .w .g . 577.611 143 4.039

D iff . x
Dec. 118.242 5 23.648 9.108 <0.001
G. x D iff .
x Decade 23.360 10 2.336 0.900 >0.500
C o v aria tes 0 .0 0 0 1 0 .0 0 0 <0.001

D if f .  x 
Decade x
s .w .g . 373.880 144 2.596
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Table 44
A lbert R ecognition ANOOOVA 

Group Means and Standard D ev ia tions

P ercen tage of Items C orrect 

G roup
AK________ NC________ CA

Mean 47.12 65.37 71.11

sd 15.30 11.64 8 .19

A djusted Mean 48.82 62.68 72.09

Note. AK = a lc o h o lic  K orsakoffs 
NC = nonalcoho lic  c o n tro ls  
CA = chron ic  a lc o h o lic s
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Table 45
Neuman-Keuls A nalyses fo r  A lbert R ecognition 

ANOOOVA (Group E ffe c t)

C r i t i c a l  W Value 
Range ( r )

p value______ 2________ 3__________________________
.05 1.30 1.58
.01 1.78 2.05

In te r-g ro u p  Adjusted 
Mean D iffe ren ces

P a ir r D iffe ren ce P

AK - NC 2 1.66 <.05
AK - CA 3 2.79 <.01
NC - CA 2 1.13 NS
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D if f i c u l ty
Level

Easy Mean 
sd

Hard Mean 
sd

Table 46

A lbert Recognition Mean Percen tage of 
"Easy" and "Hard" Items C orrec t  

fo r  Each Decade

___________________ Decade________________
1920s 1930s 1940s 1950s 1960s 1970s

80.47 72.40 58.07 61.46 68.75 64.06 67.53
15.93 11.48 17.90 21.03 21.79 23.61 14.13

54.17 59.90 57.55 68.49 61.72 51.04 58.81
23.38 16.59 14.57 22.37 23.56 26.07 15.44

Mean 67.32 66.15 57.81 64.97 65.23 57.55 63.17
sd 16.84 11.04 13.99 19.88 20.89 22.73 14.38
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Table 47
A lbert R ecall Q ues tio n n a ire  Mean Percentage of 

"Easy" Items C o rrec t  (with cues) from the  
1970s and "Hard" Items Correct 

(w ith  cues) from the 1930s

Mean Percentage of Items Recalled

Group "Hard" 1930s "Easy" 1970s

NC Mean 54 57

Adj usted 
Mean

58 60

AK Mean 36 24

Adjusted
Mean

39 27

CA Mean 68 60

Adjusted 62 53
Mean

Note. NC = nonalcoho lic  c o n tro ls  
AK = a lc o h o l ic  Korsakoffs 
CA = ch ron ic  a lc o h o l ic s
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Table 48
Albert Recognition Q uestionnaire  

Mean Percentage of "Easy" Items C orrect from the 
1970s and "Hard" Items Correct from the  1930s

Mean Percen tage  of Items C orrect

Group "Hard" 1930s "Easy" 1970s

NC Mean 61 68

Adjusted
Mean

56 63

AK Mean 49 41

Adj us ted 
Mean

45 36

CA Mean 67 75

Adjusted 
Mean

76 84

Note. NC = nonalcoholic  c o n tro ls  
AK = a lc o h o l ic  Korsakoffs 
CA = chronic  a lc o h o l ic s
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Appendix A 

S tru c tu re d  C l in ic a l  In terv iew  

P ersona l H is to ry

Name: A g e :

Education: Date o f B ir th :

Employment H is to ry :

A lcoholic  H is to ry :

Age fo r  f i r s t  d r in k :

Amount and type of l iq u o r  per  day, week, month:

Number of years  of abuse:

Previous periods  of abs tinence :

Blackouts: S e izu re s :  Withdrawal Symptoms:

Date of onset fo r  p re se n t  d e to x i f ic a t io n :

Medical H is to ry :

Previous h o s p i t a l i z a t i o n s :

General medical cond it io n :

Condition of l i v e r :  P resen t  m edication:

Other p resc r ib ed  and /o r  i l l i c i t  drug abuse: 

S e izu res :  Head Trauma: Loss o f consciousness:

Learning d i f f i c u l t y :  P s y c h ia t r ic  d i f f i c u l t y :

Chart Review:

EEG R esu lts :  R e su lts  o f psycho log ica l t e s t in g :

Primary d iag n o sis :  Secondary d iag n o sis :
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Appendix B
M attis  Organic Mental S ta tu s  
Screening Evalua tion  (MOMSSE)

D epartm ent  o f  N eu ro lo g y

MATTIS ORGAM1C MENTAL SYNDROME SCREENING EXAMINATION 
(MOMSSE)

H«m _______________________ __
Age :

H o s p i t a l  #

H a r r ie d  - S l n g l o  * D iv o r c e d  - Widowed 

Handed ness

I .  S t a t e  o f  C o n s c i o u s n e s s  * Chech I or  B o r a  

a .  a l e r t  _______________  l e t h a r g i c

c a n s  t o s t

8 . s t a b l e f l u c t u a t i o n

C. S ln c a  l a s t  e x a m i n a t i o n :  

s t a b l e  ___________

0 . 8.:

Data o f  T e s t i n g :

T e s t e d  P r e v i o u s  ly* y e s  no

D a t e s  o f  P r e v i o u s  E x a m in a t io n :

I n a t t e n t i v e

Improved d e t e r i o r a t i n g

I I .  I n s i g h t  i n t o  i l l n e s s .

A. F u l l  a w a r e n e s s  o f  symptoms and p o s s i b l e  i m p l i c a t i o n s

I .  A w aren ess  o f  symptoms w i t h  d e n i a l  o r  p a r t i a l  a w a r e n e s s  of  p o s s i b l e  i m p l i c a t i o n s

C. D e n i a l  o f  i l l n e s s

1 1 1 .  A f f e c t . A. d e p r e s s e d  

e u p h o r i c  _

B. a p p r o p r i a t e

h o s t i l e

l a b i l e

f l a t

i n a p p r o p r i a t e

IV. C st iB M te  o f  Prcm orb ld  I n t e l l e c t u a l  A b i l i t i e s .  

A. Back ground Data

E d u c a t i o n a l  l e v e l  

Where e d u c a t e d

O c c u p a t i o n  ___________________________

E d u c a t i o n a l  l e v e l  o f  s p o u s e  

Where e d u c a t e d  __________ _ _

O c c u p a t i o n  o f  sp o u s e

Note. Reprinted by perm ission  o f the  au thor .
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• 2 -

E x a m in e r ' s  e s t i m a t e  o t p c e n o r b i d  i n t e l l e c t u a l  a b i l i t y :  

s u p e r i o r  _ _ _ _ _ _ _ _ _ _ _  above a v e r a g e

be lew ________________________

unknotm _________________
an ca  L1y r e ta r d e d

On re m a in d e r  o f  H e n t a l  S t a t u s  e x a m i n a t i o n  b e g i n  w i t h  i t e m s  a t  e s t i m a t e d  l e v e l  or p r e -  
m o rb id  I n t e l  1 l i e n e e . I f  I tem  i s  c o r r e c t l y  s o l v e d  g i v e  c r e d i t  t o r  a l l  e a s i e r  i t e m s .
I f  I tem  f a i l e d  p r e s e n t  e a s i e r  I tem s u n t i l  c o r r e c t  r e s p o n s e  I s  made.

V. C e n e r a l  Fund o f  I n f o r m a t i o n :  ( S c o r e  1 p t . / i t e m  - add I t o  Raw S c o r e  i f  age '0+J.

A .A. How many s e n a t o r s  in  U n i t e d  S t a t e s  S e n a t e
o c o r e C l a s s i f i c a t i o n

9 0  o r  1 0 0 a c c e p t a b l e
A A . A .

A . kfho w r o t e  Ham let? ( S h a k e s p e a r e / i . - 1) A .

3 . A .

A. C a p i t a l  o i  I t a l y 7 (Rome) 0 -  i D e f .

B .A . In what  c o n t i n e n t i s  B r a s i l ?  (S .A , . )

B .A . Kov many w eek s  in a y e a r ?  ( 3 2 )

D e f . Name <• P r e s i d e n t s o f  U n i t e d  S t a t e s s i n c e  19 00? ( a n y  o r d e r )

V I .  V erb a l  A b s t r a c t i o n : How a r e  a and a l i k e ( t h e  same;

P a t i e n t S c o r i n g
R e s p o n s e

A b s t r a c t  (2  p o i n t s ) Cone r e t c  i 1 p o i n t  »

A.A. poem - s t a t u e works o f  a r t ,  a r t i s t i c man made,  t e 11 s t o n e * ,

A. t a b l e  -  c h a i r

A. e y e  • e a r

S . A .  d o t  - l i o n  

I . A .  c o a t  - d r e s s

D e f .  ora n g e  • banana

c r e a t i o n

f u rn i tu r e

s e n s e s ,  s e n s e  o r g a n s ,  
r e c e p t o r s

• n i m a i s , s i s

c l o t h i n g ,  w e a r i n g  
a p p a r e l

r r u l t

make you r

A l e g s ,  found in  h o u s e ,  
k i t c h e n

o r g a n s ,  p a r t s  o f  b o o v , 
you g e t  k now le dg e  from  
them

4 l e g s ,  t a i l ,  f u r

made o f  c l o t h ,  k eep  you  
warm, t o  wear

you e a t ,  f o o d ,  j a a e  
c o l o r ,  nave  p e e l
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S t o r c

C L s a i f  i c a t  ion Asa lb ' b3 Age

A.A. U  - 12 9 - U

A. 7 -  10 5 - 8

8 . A. 3 -  6 3 - *.

D a i . 0  -  2 0 - 2

V I I .  A t t e n t i o n ! D i g i t  Span - P r e s e n t  1 d i g i t  pec  L s e c o n d

D i s c o n t i n u e  a t ' ta r  f a i l u r e on both  t r i a l s  o f  a g i v e n  s e r i e s .

DICITS FORWARD

S e r i e s T r i a l  I T r i a l  II

m 3 - 8 - 2 6 - 9 - u  D e f e c t i v e

(1.) b - » -  J-<> 7- 2 - 8 - 6  B .A .

( 5 ) u - 2 - 7 - 3 - 1 7 - 5 - 8 - J - 6  A.

( 8 ) i - l - g - * . ? - j 3 - 9 -2 -* * -d ->  a .

<;> 5 . 9 . 7 . . - 2 - 8 4 _ l . 7 . 9 . 3 - 8 - 6  A.A.

DICITS BACKWARD

S e r i e s T r i a l  I T r i a l  II

<27 2 - 4 3 - 8  D e f e c t i v e

( 3 ) 6 -  2 -9 9 - 1 - 5  B.A .

(A) 3 - 2 - 7 - S 9 - 9 - 6 - B  A.

( 5 ) l - J - 2 - 8 - 6 6 - 1 . 8 - 9 - 3  A.

( 6 ) j.j.g.A.i.a 7 - 2 - 9 - 8 - 5 - 6  A.A.

D l a i t s  Forward D l a i t a  Backward

Forward and Backward

Add 1 p o i n t  IP a ge  o > . C l a s s i f i c a t i o n  S c o r e

t o  sun o f  Forward anti 
Backward

A .A. i J +

A.

B.A .  

D e f .

S - * 
l e s s  t h e n  7
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V l t l .

d a te  w i t h i n  *) d a y s

M m ory I .

A. O r i e n t a t i o n *  y ear  month day

H o i p K J l  _ _ _ _ _ _ _  C i t y  P r e s i d e n t

C o vern o r  _ _ _  Navor

B. V erb a l  Memory -

I'm g o i n g  do s a y  a s e n t e n c e  and t want vo u  t o  r e p e a t  i t  a i t e r  w e , "T>- 
p u r p i e  f o x  r u n s ’*. O.K. 1 want  you to  rasnetnoer i t  b e c a u s e  I ’m g o i n g  1 
ask  vou to  r e o e a t  I t  l a t e r .

Now ( want vou t o  a a x e  up a s e n t e n c e  u s i n g  t h e  v o i d s  "bov* and " lo g "  
(W ri te  down s e n t e n c e ; .  1 want you to  rememoer t h a t  s e n t e n c e  e i s o  
b e c a u s e  I'm g o in g  t o  a s k  you t o  r e p e a t  i t  l a t e r .

C. V i s u a l  N o n v e ro a i  Manorv -

R e p r o d u c t io n  of d e s i g n  from a e n o r v t  Expose  t o r  10 s e c o n d s  * t u r n  page

( M e d i a t e  r e p r o d u c t  ion

IX. Languaget

Anoeiia • t e s t  f o r  o b l e c t a ,  body p a r t s ,  and c o l o r s .

S e n t e n c e  R e p e t i t i o n  - "The la d y  f o l l o w e d  the  p a th  down t h e  h i l l  tow ard  home" 

T r i p l e  C o M a n ds  -  c l o s e  e y e s ,  open  SKMith, and r a i s e  r i g h t  h and .

Two C o m n d s  - p u t  r i g h t  hand on l e f t  e a r .

W ri te  -  "Most g i r l s  l i k e  t o  sew ".

S pe ech  • f l u e n t  __  __ n o t  f l u e n t  — d y s a r t h n c  _ _ _ _
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S l l e n t  R ee d in g  - "Read t h i s  s i l e n t l y  and do w ha t  i t  s a y s ” .

CLOSE YCXJR EYES AND OPEN YOUR MOUTH 

P a t i e n t  r e a d s  a lo u d  -

Hundreds o f  y e a r s  ago*  A a s r i c i  was  c o v e r e d  w i t h  g r e e n  f o r e s t s .

Meaory ZZ.

R e c a l l  o f  S e n t e n c e s .

X. C o n s t r u c t i o n :

A. Draw a c l o c k 6 . Copyi

I .  S l o c k  D e s i g n  ( N e c e s s a r y  m a t e r i a l s  * WAtS S l e e k s  a D e s i g n s )

D e m o n st r a t e  s o l u t i o n  t o  WAtS D e s i g n  # 2 .  A f t e r  - scra m b ling  t n e  b l o c k s  have  
p a t i e n t  s o l v e  p r o b le m .  I f  s u c c a s s t u l  p r e s e n t  w i t h o u t  d e m o n s t r a t i o n  wAiS 
O e a lg n s  #4  and #4 .

Time l i m i t  f o r  s o l u t i o n  i s  6 0  s e c o n d s .

S c o r e :  D e s i g n  42 D e s i g n  # 4  D e s i g n  **

— ____ c o r r e c t  ( I  p t . )  c o r r e c t  ( I  p t . )  _ _ _ _ _ _  c o r r e c t  ( I  p t .

i n c o r r e c t  l 0  )  i n c o r r e c t  ( 0  ) i n c o r r e c t  i 0

(Draw R e s p o n s e )  (Draw R e s p o n s e )  (Draw R e s p o n s e )

T o t a l  S c o r e :  3 p o i n t s  •  A v era ge

2 p o i n t s  •  B e lo w  Av 

0 • I p o i n t  ■ D e f e c t i v e

Add I p o i n t  o v er  2 p o i n t s  ■ B elow  A v era g e  
7<H y e a r s
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SUWtAAr -  M0N5SE

NAME D a te  o f  E xa m in a t ion ^

Age: —— —  Exam iner  _ _ _ _ _ _ _ _ _

0,|. j   Previous Examination ves no

D e t e s t    ______________
I . S t a t e  o f  C o n s c i o u s n e s s  

I t .  A f f e c t
P a t i e n t  t e s t a b l e  U n t e s t a b l e

I I I .  I n s i g h t  
A

IV. E s t im a t e  o f Pressor b i d  I n t e l l e c t u a l  A b i l i t i e s

AA ____________  A BA Bord er  I l n e  t o  R eta rd ed ^

V. G e n e ra l  Fund o f  I n f o r m a t io n

AA A _ _ _  BA   D e f e c t i v e _________________ _

V I .  V erb a l  A b s t r a c t i o n

AA A

V I I .  A t t e n t i o n

AA A BA D e f e c t i v e

V I I I .  Memory: O r i e n t a t i o n  I n t a c t  M i l d l y  im p a ir e d____

V erb a l  Memory _ _  . . .

V i s u a l  Memory

IX. Languagei
S p e ech  F l u e n t  _ _ _ _ _  N o n f l u a n t  _ _ _

Naming I n t a c t  M i l d l y  Lmpaired_

C om p r eh en s ion  _ _ _ _ _ _ _ _ _ _ _

S e n t e n c e  R e p e t i t i o n  _ _ _ _ _ _ _ _ _ _

W r i t i n g

X. C o n s tru c tio n  S k i l ls ?
Orawing

B lo c k  D e s ig n

X I 4 Compared w i t h  P r e v i o u s  E x a m in a t io n :



134

Appendix C
M attis-Kovner Animal L is t  

(Target and D is t r a c to r  Items)

Target Words

LION
BEAVER
SQUIRREL
RHINOCEROS
BEAR
ELEPHANT
HORSE
CHEETAH
DONKEY
RACCOON
ANTELOPE
RAT
LAMB
FOX
SHEEP
BUFFALO
GOAT
LEOPARD
DOG
LLAMA

D is t r a c to r  Words

SKUNK
TIGER
MOUSE
JAGUAR
HIPPOPOTAMUS
RABBIT
BULL
PIG
MONKEY
GAZELLE
DEER
COW
ZEBRA
MULE
CAMEL
CAT
WOLF
GIRAFFE
PANTHER
MOOSE

Note. Adapted by permission of the authors.
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Appendix D
M attis-Kovner Nonsense Hexagram L i s t  

(Target and D is t r a c to r  Items)

Target Words D istra(

GOPWAX JIFRIG
PAKHEP RAKGUY
LIKRED HUMROW
RAPNOW DORPAR
ROGSOD PULSOW
RUBTUG PUFMAX
FEMBAN SURPIT
MOCRIO OOMPBG
RIKPUT NIKMUP
RINMAR TIKBAY
LjOBMUG SIGMAT
PAKSET NUMHIK
NORMOB LINJAP
BORPEN LEWNAG
DELRUB SELRUT
DIXPAT PI KHAN
HUFRIM RAKWAD
YAMPIG BOMPIK
NELRAP CUSLAY
FILKEY WENSEW

Note. Adapted by permission of the authors.
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