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A b s t r a c t

AUDITORY PROCESSING, DIAGNOSIS AND SYMPTOMATOLOGY 

IN PSYCHIATRIC PATIENTS 

By

Barbara  K rooss -G lover  

A d v i s o r :  Dr. Samuel S u t ton

In an i n v e s t i g a t i o n  o f  a u d i t o r y  temporal  i n t e g r a t i o n ,  r i g h t  

and l e f t  e a r  t h r e s h o l d s  t o  b r i e f  and long (2 and 500 ms) 1000 Hz 

pu re  t o n e  or  w h i t e  n o i s e  s t i m u l i  were o b t a i n e d  f o r  19 p s y c h i a t r i c  

p a t i e n t s  and 10 matched n o n - p a t i e n t  c o n t r o l s .  C l i n i c a l  e v a l u a t i o n s  

were made w i th  t h e  a i d  o f  t a p e  r e c o rd e d  Combined In s t rum en t  S c h e d u le /  

M u l t i p l e  D ia g n o s t i c  S t r a t e g y  Schedule  (CIS/MDSS) i n t e r v i e w s .  The 

p a t i e n t s  were g iven  p r o j e c t  d i a g n o s e s  o f  s c h i z o p h r e n i c  o r  a f f e c t i v e  

p s y c h o t i c  d i s o r d e r ,  based  on agreement by s e v e r a l  w e l l - t r a i n e d  

d i a g n o s t i c i a n s .  Symptom p r o f i l e s  based on C r o s s - N a t io n a l  Study 

norms were a l s o  s c o re d  by t h r e e  w e l l - t r a i n e d  r a t e r s .

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

symptom p r o f i l e s  were c o n t r a s t e d  f o r  u t i l i t y  in a r e s e a r c h  s e t t i n g .  

R e l a t i o n s h i p s  between drug  d osage ,  symptomatology and a u d i t o r y  

t h r e s h o l d  measures  were e v a l u a t e d .  R e l a t i o n s h i p s  between w i t h i n -  

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

t h r e s h o l d  l e v e l  were a l s o  examined.  In a d d i t i o n ,  p i l o t i n g  was 

per formed  on two n o n - p a t i e n t  s u b j e c t s ,  t o  d e t e rm in e  t h e  c h a r a c t e r ­

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

used  in t h e  p r e s e n t  s tu d y .



The b r i e f  and long a u d i t o r y  s t i m u l i  were used t o  a s s e s s  t h e  

r e l a t i v e  e f f i c i e n c y  o f  b r i e f  and long t ime c o n s t a n t  a u d i t o r y  

p r o c e s s i n g .  A d u r a t i o n  e f f e c t  measure o f  a u d i t o r y  p r o c e s s i n g  ( t h e  

d i f f e r e n c e  in t h r e s h o l d s  t o  b r i e f  and long s t i m u l i )  was used t o  

r e f l e c t  a u d i t o r y  temporal  i n t e g r a t i o n .

A f f e c t i v e  p a t i e n t s  were found t o  have h i g h e r  2 ms c l i c k  

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

than  th o s e  o f  t h e  c o n t r o l  s u b j e c t s .  Th is  r e p l i c a t e d  e a r l i e r  work 

by Bruder and h i s  c o l l e a g u e s  (1979;  1976; 1980).  These  h ig h e r  

t h r e s h o l d s  were found t o  be h ig h l y  c o r r e l a t e d  w i th  th e  p re s e n c e  

o f  speech  r e t a r d a t i o n ,  f l a t  a f f e c t ,  and b i z a r r e  b eh a v io r  in t h i s  

g roup .  Higher c l i c k  t h r e s h o l d  ( s t e e p e r - s l o p e d  temporal  i n t e g r a t i o n )  

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

t i o n s  in t h e  a f f e c t i v e  p a t i e n t s .  A u d i to ry  h a l l u c i n a t i o n s  were 

no t  found t o  be c o r r e l a t e d  w i th  t h e  speech  r e t a r d a t i o n ,  f l a t  

a f f e c t ,  and b i z a r r e  b e h a v io r  symptom c l u s t e r  in any o f  t h e  s u b j e c t  

g ro u p s ;  however a l l  o f  t h e s e  symptom f a c t o r s  do have a h igh  language  

lo a d in g .

These f i n d i n g s ,  which s u g g e s t  a d e f i c i t  in s h o r t  t ime c o n s t a n t  

a u d i t o r y  p r o c e s s i n g  in a f f e c t i v e  p a t i e n t s  w i th  l i n g u i s t i c a l l y  loaded  

symptomatology ,  s t a n d  in c o n t r a s t  t o  t h o s e  o f  Bazh in ,  Wasserman, and 

Tonkonogii  (1975) and Babkoff ,  S u t t o n ,  Zubin & Har-Even ( i n  p r e s s ) .  

I t  was t h e  h a l l u c i n a t i n g  a f f e c t i v e ,  and no t  t h e  s c h i z o p h r e n i c  g roup ,  

t h a t  showed s i g n i f i c a n t l y  h ig h e r  b r i e f  t h r e s h o l d s  and s t e e p e r -  

s lo p e d  temporal  i n t e g r a t i o n  in t h e  p r e s e n t  s t u d y .
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CHAPTER 1 

INTRODUCTION

The hy p o th e se s  i n v e s t i g a t e d  in t h e  p r e s e n t  s tu d y  a r e  t h a t  a 

d e f i c i t  in s e n s o ry  p r o c e s s i n g  in p s y c h i a t r i c  p a t i e n t s ,  s p e c i f i c a l l y  

in a u d i t o r y  t h r e s h o l d s  o r  in t h e  temporal  i n t e g r a t i o n  o f  a u d i t o r y  

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

a s p e c t s  o f  c l i n i c a l  symptomatology.  In a d d i t i o n ,  p r o c e s s i n g  

a b n o r m a l i t i e s  which invo lve  o n ly  one c e r e b r a l  hem isphere  may be 

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

t h e  d i f f e r e n t i a l  f u n c t i o n s  of  t h e  dominant  and nondominant  hemi­

s p h e r e s .

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

a t r i c  p a t i e n t s  f o r  b r i e f  and long (2 and 500 msec) 1000 Hz to n e s  and 

w h i te  n o i s e  b u r s t s .  These  p sych o p h y s ica l  measures  a r e  examined in 

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

p s y c h o t i c  d i s o r d e r s )  a s  well  a s  t h e i r  c o r r e l a t i o n s  w i th  d i f f e r e n t  

a s p e c t s  o f  p s y c h i a t r i c  symptomatology,  u s in g  symptom p r o f i l e s  d e r i v e d  

from a semi s t r u c t u r e d  i n t e r v i e w .  A matched n o n - p a t i e n t  c o n t r o l  

sample was a l s o  t e s t e d .

M ethodolog ica l  Notes

Zubin ,  S a l z i n g e r ,  F l e i s s ,  G ur land ,  S p i t z e r ,  E n d i c o t t  and S u t to n  

( 1 9 7 5 ) have r o t e d  t h e  im por tance  o f  a m u l t i d i s c i p l i n a r y  approach  t o  

th e  s tu d y  o f  p s y c h o p a th o lo g y ,  in v o l v in g  an i t e r a t i v e  s t r a t e g y  t o  

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

p s y c h o p h y s ic a l  r e s e a r c h .  Such i n v e s t i g a t i o n s  shou ld  i n v o l v e  c u l t u r e -  

f a i r  t a s k s  which a r e  s im p le  enough t o  e n s u r e  a d e q u a te  p a t i e n t  

p e r fo rm a n c e ,  o w n -co n t ro l  d e s i g n s ,  and t h e  u s e  o f  e x p e r im e n ta l



d e s ig n s  which a l l o w  f o r  th e  p o s s i b i l i t y  o f  p roduc ing  b e t t e r  p e r fo rm ­

ance  in t h e  p a t i e n t  p o p u l a t i o n ,  compared t o  t h a t  o f  n o n - p a t i e n t s ,  as  

well  a s  t h e  use o f  p r o c e d u re s  which c o n t r o l  f o r  t h e  re sponse  

c r i t e r i o n  v a r i a b l e .

The p r e s e n t  s tu d y  u ses  s e v e r a l  t e c h n i q u e s  which a l lo w  f o r  t h e  

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

A M u l t i d i s c i p l i n a r y  Approach

Why shou ld  one be i n t e r e s t e d  in t h e  s e n s o r y / p e r c e p t u a l  pe r fo rm  

ance  o f  p s y c h i a t r i c  p a t i e n t s ?  P a t i e n t s  a r e  n o t ,  a s  Cromwell (1978) 

has  n o t e d ,  l i k e l y  t o  be r e f e r r e d  f o r  t r e a t m e n t  due t o  t h e i r  s en s o ry  

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

t h e i r  d e v i a t i o n  from s o c i a l  norms,  t h a t  b r i n g s  them t o  n o t i c e .  Ye t ,  

i f  t h i s  b e h a v io r  i s  t o  be a n a l y z e d  and reduced  t o  i t s  low es t  common 

denom ina tor  in what Savodnick (1978) has c a l l e d  an o b j e c t i v e -  

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

approach  needs  t o  be t a k e n .  As Freud (1895/1966)  no ted  in h i s  

P r o j e c t  f o r  a S c i e n t i f i c  P s y c h o lo g y , one o f  t h e  u l t i m a t e  g o a l s  o f  

i n v e s t i g a t i o n s  in t h e  f i e l d  o f  p s y c hopa tho logy  i s  t h e  e x p l a n a t i o n  o f  

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

ly i n g  p h y s i o l o g i c a l  mechanisms.  The d e m o n s t r a t io n  o f  c o r r e l a t i o n s  

between se n s o ry  p r o c e s s i n g  d e f i c i t s  and h i g h e r - l e v e l  symptomatology 

i s  an im por tan t  p r e l i m i n a r y  s t e p  in such an e n d e a v o r .  The p r e s e n t  

s tu d y  r e l a t e s  p s y c h o p h y s ic a l  measures  o f  s e n s o r y / p e r c e p t u a l  f u n c t i o n  

t o  c l i n i c a l  a s s e s s m e n t s ,  and a l s o  examines r e l a t i o n s h i p s  between 

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

between d i a g n o s t i c  g ro u p s .



An I t e r a t i v e  Approach

The i t e r a t i v e  approach  can be used t o  improve bo th  ou r  d i a g ­

n o s t i c  c l a s s i f i c a t i o n  schema and ou r  knowledge o f  t h e  p h y s i o l o g i c a l  

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

u n d e r l y i n g  p s y c hopa tho logy  ( S u t t o n ,  1973) .  An i t e r a t i v e  approach  

in v o lv es  " r a i s i n g  o n e s e l f  by o n e ' s  b o o t s t r a p s "  in d i a g n o s t i c  p r e c i ­

s io n  and th e  d e f i n i t i o n  o f  p s y c h o p h y s ic a l  t a s k s  by a l t e r n a t e l y  

u s in g  t h e s e  measures  a s  dependen t  and independen t  v a r i a b l e s ,  r e p e a t ­

e d ly  r e f i n i n g  them u n t i l  r e l i a b l e  r e l a t i o n s h i p s  can be found between 

w e l 1- s p e c i f i e d  s e n s o r y / p e r c e p t u a l  p r o c e s s i n g  m arke rs  and w e l l -  

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

p s y c h o p h y s ic a l  v a r i a b l e s  used in p r i o r  r e s e a r c h  by B ruder ,  S u t to n ,  

Babkoff ,  G ur land ,  Yozawitz and F l e i s s  (1975) ,  by B abkoff ,  S u t t o n ,  

Zubin and Har-Even (Note 1 ) ,  and by Bazh in ,  Wasserman and Tonkonogii  

( 1975 ) a r e  combined and e x te n d e d .

C u l t u r e - f a i r  Tasks

There  e x i s t s  a need f o r  t h e  s p e c i f i c a t i o n  o f  i n d i c a t o r s ,  

m a rk e r s ,  o r  c o r r e l a t e s  o f  p sy ch o p a th o lo g y  which can be measured in 

a c u l t u r e - f r e e  o r  c u l t u r e - f a i r  manner (Zubin & Kietzman,  1966) .  

P sychophys ica l  t e c h n i q u e s  p r o v id e  an e x c e l l e n t  to o l  f o r  t h e  a s s e s s ­

ment o f  t h e  s e n s o ry  p r o c e s s i n g  a s p e c t s  o f  abnormal b e h a v io r  (Bruder  

e t  a l . ,  1975; S u t t o n ,  1973) .  Zubin 6  Kietzman (1966) have no ted  

t h a t  measures  o f  temporal  p r o c e s s i n g ,  which a r e  dependen t  upon 

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

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

c e n t r a l  n e rvous  sys tem f u n c t i o n i n g .



No t e s t  can e v e r  be t o t a l l y  f r e e  from c u l t u r a l  i n f l u e n c e s ,  

a s  a l l  t e s t s  presume some p a s t  l e a r n i n g  o f  a c u l t u r a l  n a t u r e  on 

t h e  p a r t  o f  t h e  s u b j e c t .  C u l t u r e - f a i r  t e s t s  a r e  th o s e  t h a t  presume 

o n ly  e x p e r i e n c e s  t h a t  a r e  h ig h l y  common t o  many d i f f e r e n t  c u l t u r e s .  

These t e s t s  a r e  c o n s t r u c t e d  in a way l i k e l y  t o  min imize c o n t r i b u ­

t i o n s  o f  c u l t u r a l  d i f f e r e n c e s  ( A n a s t a s i ,  19 6 8 ) .  In p sych o p h y s ica l  

t e s t i n g ,  t h e  g r e a t e s t  s o u r c e s  o f  c u l t u r a l  confound ing  a r e  ones  l i k e  

d i f f e r e n c e s  in f a m i l i a r i t y  w i th  m ach ine ry ,  em otiona l  and m o t i v a t i o n a l  

f a c t o r s  such as  t h e  d e s i r e  t o  do well  o r  t o  e x c e l l ,  i n t r i n s i c  i n t e r ­

e s t  o f  t h e  t e s t  t o  t h e  s u b j e c t ,  r e s p o n s e  c r i t e r i o n ,  and r a p p o r t  w i th  

t h e  exam iner .  However, even on t h e s e  f a c t o r s ,  p sychophys ica l  

t e s t i n g  i s  much l e s s  p rone  t o  confound ing  than  a r e  more co m p l ic a te d  

and v e r b a l l y - l o a d e d  m e asu re s .

Simple Tasks
Zubin e t  a l .  (1975) have s u g g es ted  t h a t  s im p le  t a s k s  should  

be used so t h a t  one cou ld  be a s s u r e d  o f  a d e q u a te  p a t i e n t  pe r fo rm a n ce .  

More complex t a s k s  a r e  more l i k e l y  t o  be confounded by a t t e n t i o n a l  

o r  c o g n i t i v e  v a r i a b l e s ,  and w i l l  p r o h i b i t  t h e  t e s t i n g  of  t h e  more 

s e v e r e l y  i l l  p a t i e n t s .

Ano ther  adv an tag e  o f  t h e  use  o f  s im p le  t a s k s  has been 

s u g g e s te d  by Venables  (1965)* V enable s  has  no ted  t h e  need f o r  

e x p e r im e n t s  in p sychopa tho logy  d e a l i n g  w i th  s im p le ,  well-known 

a s p e c t s  o f  mental f u n c t i o n i n g ,  and has  s u g g e s te d  t h a t  p a t i e n t -  

normal d i f f e r e n c e s  shou ld  be examined and e x p l a i n e d  in t h e  c o n t e x t  

o f  a d e t a i l e d  a n a l y s i s  o f  such p r o c e d u r e s .  A good " p r o c e s s i n g "  

a n a l y s i s  o f  b e h a v io r  depends  upon a c l e a r  u n d e r s t a n d i n g  o f  t h e  

v a r i o u s  manners in which s t i m u l i  a r e  l i k e l y  t o  be p r o c e s s e d .  The



more c o g n i t i v e l y  complex t h e  s u b j e c t ' s  t a s k ,  t h e  more open i t  i s  t o  

a l t e r n a t e  modes o f  p r o c e s s i n g .  The t h r e e - i n t e r v a l  f o r c e d - c h o i c e  

a u d i t o r y  t h r e s h o l d  t a s k  used  h e re  t o  a s s e s s  temporal  i n t e g r a t i o n  

c a p a c i t y  in t h i s  s tudy  p r o v i d e s  an e x t r e m e ly  s im p le  p r o c e s s i n g  

s i t u a t i o n .  T h i s  t a s k  f a l l s  i n t o  t h e  c l a s s  o f  measures  c a l l e d  

" C la s s  A" by B r in d l e y  ( I 9 6 0 ) ,  s i n c e  i t  d e a l s  w i th  an o b s e r v a t i o n  

o f  t h e  i d e n t i t y  o r  n o n - i d e n t i t y  o f  s e n s a t i o n s .  ( B r i n d l e y ' s  " C la s s  

B" m e asu re s ,  which a r e  no t  as  powerfu l  a r e s e a r c h  t o o l ,  dea l  w i th  

t h e  q u a l i t y  o r  i n t e n s i t y  o f  s e n s a t i o n s . )  " C la s s  A" o b s e r v a t i o n s ,  

a c c o r d in g  t o  B r i n d l e y ,  can be i n t e r p r e t e d  most d i r e c t l y  in te rm s  

o f  u n d e r l y i n g  n e u ra l  p r o c e s s i n g  phenomena.

Own-control  Design

In t h i s  s t u d y ,  s u b j e c t s  s e r v e  a s  t h e i r  own c o n t r o l s  f o r  many 

a s p e c t s  o f  t h e  d a t a  a n a l y s i s ,  a l l o w in g  com par isons  o f  t h e i r  t h r e s h ­

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

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

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

and n o n - p a t i e n t  s u b j e c t  g ro u p s .  Any d e f i c i t s  in p a t i e n t  p e r fo rm ­

ance seen h e re  can be e v a l u a t e d  in t h e  l i g h t  o f  p a t i e n t  per fo rm ance  

on o t h e r  com parab le  t a s k s .  For i n s t a n c e ,  e l e v a t e d  b r i e f  s t i m u l u s  

t h r e s h o l d s  seen in o n ly  one  e a r ,  o r  which a r e  n o t  accompanied by 

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

d e f i c i t  in p a t i e n t  p e r fo rm a n c e .  P a t i e n t s '  e l e v a t e d  t h r e s h o l d s  t o  

a l l  s t i m u l i  might  be more p a r s i m o n i o u s l y  i n t e r p r e t e d  a s  t h e  r e s u l t s  

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



The P o s s i b i l i t y  o f  " P a t i e n t s  Doing B e t t e r "

An a d d i t i o n a l  a d v an tag e  i n h e r e n t  in t h e  use  o f  an o w n-con t ro l  

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

which p a t i e n t s  may, in some way, p e r fo rm  " b e t t e r "  than  do non­

p a t i e n t s .  As S u t to n  (1973) has n o t e d ,  b e t t e r  p a t i e n t  pe r fo rm ance  

can no t  e a s i l y  be i n t e r p r e t e d  a s  be ing  due t o  p o o r e r  a t t e n t i o n  o r  

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

Even i f  p a t i e n t s  do n o t  pe r fo rm  b e t t e r  than  do n o n - p a t i e n t s  

on an a b s o l u t e  l e v e l ,  i f  p a t i e n t s  can be shown t o  improve in 

pe r fo rm ance  r e l a t i v e  t o  t h e i r  o w n-con t ro l  b a s e l i n e s  (as  d em o n s t r a ted  

by Bruder e t  a l . ,  1975),  a r e l a t i v e l y  c o n v in c in g  argument can be 

made t h a t  t h e s e  d i f f e r e n c e s  a r e  r e a l ,  and n o t  a t t e n t i o n a l  a r t i f a c t s .  

In a d d i t i o n ,  i f  p a t i e n t s  can be shown t o  a l t e r  t h e i r  pe r fo rm ance  

in r e s p o n s e  t o  s t i m u l u s  m a n i p u l a t i o n s  t o  which n o n - p a t i e n t s  a r e  

i n s e n s i t i v e  ( a s  d em o n s t r a te d  by C o l l i n s ,  1972, and C o l l i n s ,

Kietzman,  S u t to n  £ S h a p i r o ,  1978) ,  i t  i s  a l s o  d i f f i c u l t  t o  i n t e r p r e t  

such s e n s i t i v i t y  a s  due t o  p o o re r  per fo rm ance  on t h e  p a r t  o f  t h e s e  

p a t  i e n t s .

C r i t e r i o n  Contro l

C l a r k ,  Brown and Rutschman (1967) have shown t h a t  d i f f e r e n c e s  

in s e n s o r y  p r o c e s s i n g  o b s e rv e d  in p s y c h i a t r i c  p a t i e n t s  may be due 

t o  n o n - s e n s o r y  f a c t o r s  such a s  r e s p o n s e  c r i t e r i o n .  In t h e  p r e s e n t  

s t u d y ,  t h e  u s e  o f  a f o r c e d - c h o i c e  p sy c h o p h y s ic a l  t a s k  h e lp  f r e e  

t h r e s h o l d  m easures  from c on found ing  by c r i t e r i o n - r e l a t e d  f a c t o r s .  

C r i t e r i o n  l e v e l  i s  n o t  d i r e c t l y  measured in such a p r o c e d u r e ;  

r a t h e r  i t  i s  h e ld  c o n s t a n t ,  a s  t h e  s u b j e c t  must p i c k  one o f  t h r e e



r e s p o n s e  i n t e r v a l s  on each  t r i a l ,  no m a t t e r  how s u r e  o r  u n s u re  

he i s  as  t o  w he the r  any ,  o r  a l l ,  o r  a s  t o  which o f  t h e  r e sponse  

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

C a l f e e  (1970) has  n o te d  t h a t  prob lems can a r i s e  in f o r c e d -  

c h o i c e  t e s t i n g  i f  s u b j e c t s  deve lop  a p o s i t i o n  p r e f e r e n c e  ( e . g . ,  

a te ndency  t o  choose  t h e  midd le  s t im u lu s  when th e y  a r e  not  s u re  

o f  t h e  c o r r e c t  r e s p o n s e ) .  One way o f  c o r r e c t i n g  f o r  such a 

r e s p o n s e  b i a s  i s  t o  examine t h e  h i t  r a t e  s e p a r a t e l y  f o r  each  

i n t e r v a l ,  and th e n  t o  c o r r e c t  f o r  t h e  b i a s ,  shou ld  i t  be demonstra 

t e d  t o  e x i s t .

P e r c e p t u a l  D e f i c i t s  in P s y c h i a t r i c  P a t i e n t s

Severa l  t h e o r i e s  have been s u g g e s te d  and examined (Broen,  

1968; Kietzman,  Sp r ing  & Zubin ,  1980, Y a te s ,  19 6 6 ; and Zubin 

& Kie tzman,  19^6) t h a t  dea l  w i t h  t h e  p o s s i b i l i t y  t h a t  p sycho ­

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

s e n s o r y  and p e r c e p t u a l  i n f o r m a t i o n .

D em o n s t ra t io n s  o f  s e n s o ry  d e f i c i t  in i n d i v i d u a l s  s u f f e r i n g  

from w e l 1-documented c e r e b r a l  damage have o f t e n  proved  an e l u s i v e  

t a s k .  I t  has  been no te d  by Nef f  (1981; 1968) t h a t  even e x t e n s i v e  

b i l a t e r a l  a u d i t o r y  c o r t e x  a b l a t i o n  in an im als  may n o t  g r e a t l y  

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

im pair  f r e q u e n c y  and i n t e n s i t y  d i s c r i m i n a t i o n .  Baru and Karaseva 

(1972) have p ro v id e d  an e x t e n s i v e  rev iew  o f  t h i s  l i t e r a t u r e .  I t  

has  been g e n e r a l l y  found t h a t  t e s t s  u s in g  p a t t e r n e d  s t i m u l i  (N e f f ,  

1968) o r  s t i m u l i  o f  s h o r t  d u r a t i o n  (Baru & K araseva ,  1972) have 

been t h e  most s u c c e s s f u l  in r e f l e c t i n g  t h e  s e q u e l l a e  o f  c e n t r a l  

ne rvous  sys tem l e s i o n s .  T h i s  i s  t r u e  n o t  o n ly  in r e s e a r c h  w i th



bra in -damaged  s u b j e c t s ,  bu t  a l s o  in i n v e s t i g a t i o n s  d e a l i n g  w i th  

p s y c h i a t r i c  p a t i e n t s  (K a tz ,  1978) .  Although V enable s  (1963) has 

s u g g e s te d  t h a t  t h e  a u d i t o r y  m o d a l i t y  i s  t h e  one in which p s y c h i a t r i c  

p a t i e n t s  a r e  most l i k e l y  t o  show a p r o c e s s i n g  d e f i c i t ,  a s  t h i s  

system has a f i n e l y - t u n e d  r e s o l v i n g  power,  Bull and Venables  (197*0 

found no d i f f e r e n c e  in p u re  t o n e  t h r e s h o l d s  o f  s c h i z o p h r e n i c s  when 

th e y  were compared t o  t h r e s h o l d s  o f  n o n - p a t i e n t  c o n t r o l  s u b j e c t s .  

However, th e y  d id  f i n d  e v i d e n c e  o f  im pai red  speech  d i s c r i m i n a t i o n  

in p a t i e n t s .  Although much o f  t h e  con temporary  fo c u s  in t h e  

d i a g n o s i s  o f  c e n t r a l  a u d i t o r y  nervous  system d e f i c i t s  has been on 

t h e  use  o f  p a t t e r n e d  s t i m u l i  ( e . g , ,  speech  d i s c r i m i n a t i o n  a b i l i t y ) ,  

t h e r e  a r e  many problem s i n h e r e n t  in such p r o c e d u r e s  (K atz ,  1978) .  

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

l e v e l ,  IQ, and m o t i v a t i o n a l  s t a t e  can a l l  a c t  as  confound ing  v a r i a b l e s .  

Thus,  f o r  bo th  n e u r o l o g i c a l  and p s y c h i a t r i c  p a t i e n t s ,  t h e r e  i s  a need 

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

c e r e b r a l  damage o r  m a l f u n c t i o n  in v o l v in g  t h e  a u d i t o r y  sys tem .  The 

measurement o f  tempora l  i n t e g r a t i o n  c a p a c i t y ,  u s in g  b r i e f  to n e  

audiometry ,  may p r o v id e  such an i n s t r u m e n t .  Temporal i n t e g r a t i o n ,  o r  

tempora l  summation, r e f e r s  t o  t h e  r e c i p r o c a l  r e l a t i o n s h i p  between 

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

s u b j e c t i v e l y  equa l  s e n s a t i o n - l e v e l  o r  t h r e s h o l d  measurement.

F a c t o r s  i n f l u e n c i n g  a u d i t o r y  tempora l  i n t e g r a t i o n  w i l l  be d i s c u s s e d  

l a t e r .

B r i e f  Tone Audiometry 

B r i e f  to n e  aud iom et ry  i n v o lv e s  t h e  g e n e r a t i o n  o f  a temporal  

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



d i f f e r e n t  d u r a t i o n s .  S p e c i f i c a l l y ,  com par isons  a r e  made between 

t h r e s h o l d s  t o  e x t r e m e l y  b r i e f  s t i m u l i  o f  o n ly  a few m i l l i s e c o n d s  

d u r a t i o n  and t h r e s h o l d s  t o  longe r  d u r a t i o n  s t i m u l i  (500 o r  1000 

mil 1 i s e c o n d s ) .

P io n e e r i n g  work u s in g  b r i e f  t o n e  aud iom et ry  t o  a s s e s s  c e n t r a l  

ne rvous  system d y s f u n c t i o n  has been done in t h e  S o v ie t  Union by 

G e r s u n i ,  Baru ,  Karaseva  and Tonkonogii  ( G e r s u n i ,  1971),  w h i l e  a t  

t h e  same t i m e ,  t h e  la ck  o f  and need f o r  t h i s  s o r t  o f  i n q u i r y  in 

t h e  U n i ted  S t a t e s  was n o te d  (Katz ,  1972) .  The use  o f  b r i e f  tone  

aud iom e t ry  in t h e  Uni ted  S t a t e s  has u n t i l  r e c e n t l y  been l i m i t e d  

a lm os t  e x c l u s i v e l y  t o  t h e  d i f f e r e n t i a l  d i a g n o s i s  o f  c o n d u c t iv e  and 

s e n s o ry  ( c o c h l e a r )  h e a r i n g  l o s s  ( B e r l i n  6 Lowe, 1972).

F a c t o r s  I n f l u e n c in g  A u d i to ry  Temporal I n t e g r a t i o n

I n t e n s i t y - t i m e  r e c i p r o c i t y  was o r i g i n a l l y  i n v e s t i g a t e d  in t h e  

v i s u a l  m o d a l i t y  (Bloch ,  1885) ,  and i s  d e s c r i b e d  by B l o c h ' s  Law in 

v i s i o n ,  which r e l a t e s  i n t e n s i t y  and d u r a t i o n  (I x T = C) ,  and which 

can u s u a l l y  be d e s c r i b e d  by a l i n e a r  f u n c t i o n  w i th  a s l o p e  o f  - 1 . 0  

on l o g - l o g  c o o r d i n a t e s  ( S t e v e n s ,  1975) .  The f i r s t  s y s t e m a t i c  

d e s c r i p t i o n  o f  a u d i t o r y  temporal  i n t e g r a t i o n  in normal l i s t e n e r s  

was per formed  by Hughes (1 9 ^ 6 ) .  O ther  e a r l y  i n v e s t i g a t i o n s  o f  t h e  

r e l a t i o n s h i p  between a u d i t o r y  s t i m u l u s  d u r a t i o n  were per formed  by 

de V r i e s  (1 9 ^ 8 ) ,  Garner  (19*»7b), Garner  and M i l l e r  (19^5;  19^7),  

and Olsen and C ahar t  ( 1966 ) .  Zw is lock i  ( I9 6 0 )  and Algom (1978) 

have rev iewed v a r i o u s  t h e o r i e s  o f  a u d i t o r y  temporal  i n t e g r a t i o n .

Complete i n t e n s i t y - t i m e  r e c i p r o c i t y  would i n v o lv e  an 

a l t e r a t i o n  in i n t e n s i t y  o f  10 dB f o r  each  t e n f o l d  change in 

d u r a t i o n ;  com ple te  r e c i p r o c i t y  i s  o f t e n  n o t  found  t o  hold  f o r



a u d i t o r y  s t i m u l i  (Garner  £ M i l l e r ,  19**7). When p e r f e c t  i n t e g r a t i o n  

i s  o b s e rv e d ,  i t  i s  most l i k e l y  t o  o c c u r  when pu re  t o n e  s t i m u l i  a r e  

employed (G arn e r ,  19^*7b; Garner  £ M i l l e r ,  19**5)

Al though a u d i t o r y  temporal  i n t e g r a t i o n  i s  o f t e n  d e s c r i b e d  a s  

a l i n e a r  f u n c t i o n  on lo g - l o g  c o o r d i n a t e s ,  t h e r e  a r e  p ro b ab ly  more 

i n s t a n c e s  o f  n o n l i n e a r  temporal  summation in a u d i t i o n  than  in o t h e r  

m o d a l i t i e s  (Bekesy,  I960;  G o l d s t e i n ,  1967) .

S evera l  p a r a m e te r s  i n t e r a c t  t o  a f f e c t  t h e  a u d i t o r y  temporal  

i n t e g r a t i o n  f u n c t i o n ,  i n c lu d in g  s t i m u l u s  f r e q u e n c y  and bandwid th ,  

mode of  s t i m u l a t i o n ,  and p h a s i c  c h a r a c t e r i s t i c s  o f  t h e  s t i m u l i  and 

le v e l  o f  summation ( i . e . ,  t h r e s h o l d  v s .  s u p r a t h r e s h o l d  l e v e l s ) .  

E s p e c i a l l y  im p o r tan t  a r e  i n t e r a c t i o n s  between d u r a t i o n  and bandwidth 

o f  s t i m u l i  and between s t i m u l u s  f r e q u e n c y  and t h e  t ime c o n s t a n t  o f  

i n t e g r a t i o n .

The bandwidth  o f  t h e  f r e q u e n c i e s  composing t h e  s t i m u l u s  i s  

one o f  t h e  f a c t o r s  i n f l u e n c i n g  temporal  i n t e g r a t i o n .  As Garner 

(19^7b) n o t e d ,  "The r a t e  o f  tempora l  i n t e g r a t i o n  o f  energy  in t h e  

e a r  i s  dependen t  on t h e  w id th  o f  t h e  f r e q u e n c y  band o f  t h e  ene rgy  to  

be i n t e g r a t e d .  D u ra t io n  i s  e x a c t l y  e q u i v a l e n t  t o  i n t e n s i t y  o n ly  

when a l l  ene rgy  to  be i n t e g r a t e d  i s  in a narrow band o f  f r e q u e n c i e s .  

When th e  ene rgy  i s  in a w ider  band o f  f r e q u e n c i e s ,  i n t e g r a t i o n  w i l l  

o c c u r ,  bu t  t h e  change in t h r e s h o l d  w i l l  be l e s s  than  t h e  change in 

d u r a t i o n "  (p .  8 1 0 ) .

Garner  (19**7b), M isko lczy-Fodor  (1959) and J e f f r e s s  (196*0 

have r e p o r t e d  t h a t  a s  a to n e  becomes b r i e f e r  i t  l o s e s  i t s  to n a l  

q u a l i t y  and becomes more l i k e  a n o i s e  b u r s t ;  i t s  ene rgy  i s  sp read  

in t o  f r e q u e n c y  r e g i o n s  a t  which a u d i t o r y  s e n s i t i v i t y  may be
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d i f f e r e n t ,  t h u s  a l t e r i n g  t h e  shape o f  t h e  tempora l  i n t e g r a t i o n  

f u n c t i o n .  Temporal i n t e g r a t i o n  f u n c t i o n s  f o r  p u re  to n e s  in t h e  

re g io n  o f  1000 Hz tend  t o  have s l o p e s  o f  abou t  - 1 0 ,  when p l o t t e d  

on th e  axes  dB SPL and log  s t i m u l u s  d u r a t i o n .  Wideband n o i s e  

b u r s t  (w h i te  n o i s e )  s t i m u l i  p roduce  temporal  i n t e g r a t i o n  f u n c t i o n s  

w i th  s l o p e s  o f  abou t  - 7 . 0 .

The s l o p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n  has  been 

found t o  d i f f e r  f o r  s t i m u l i  o f  d i f f e r e n t  p u re  to n e  f r e q u e n c i e s  

(Watson & G enge l , 1969).  The s l o p e  d i f f e r e n c e  i s  most pronounced 

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

(Plomp & Bouman, 1959; Shee ley  & B i l g e r ,  1964) .  At f r e q u e n c i e s  

o f  under  250 Hz, bo th  v e ry  s t e e p  and very  sh a l lo w  s l o p e s  have been 

r e p o r t e d  (G arne r ,  1947b; Green ,  B i r d s a l l  & T an n e r ,  1957) .  Th i s  

is  p ro b a b ly  due t o  i n t e r a c t i o n s  between f r e q u e n c y  s p read  e f f e c t s  

and t h e  c h a r a c t e r i s t i c s  o f  t h e  i n d i v i d u a l  s u b j e c t s '  aud iog ram s .

For s t i m u l u s  f r e q u e n c i e s  t o  which t h e  s u b j e c t  i s  l e s s  s e n s i t i v e ,  

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

b r i e f e r  may a i d  in i t s  d e t e c t i o n .  On t h e  o t h e r  hand,  i f  t h e  

f r e q u e n c y  i s  one t o  which t h e  s u b j e c t  i s  more s e n s i t i v e ,  t h e  

r ep la cem e n t  o f  p u re  t o n e  w i th  n o i s e  cues  a s  t h e  s t i m u l u s  becomes 

b r i e f e r  may impair  p e r fo rm a n ce .

Watson and Gengel (1969) o bse rved  t h a t  one o f  t h e  t im e  c o n s t a n t s  

o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  ( t h e  d u r a t i o n  a t  which s t i m u l u s  

a m p l i t u d e  needed t o  reach  t h r e s h o l d  i s  63.2% o f  i t s  l o n g - d u r a t i o n  

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

i n c r e a s e d ;  s i m i l a r l y ,  S.D.G. S tephe ns  (1974) n o te d  t h a t  c r i t i c a l  

d u r a t i o n ,  t h e  upper  l i m i t  a t  which f u l l  i n t e n s i t y - d u r a t i o n



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

S t im u lu s  r i s e  and decay t im es  ( t h e  form o f  t h e  s t im u l u s  

e n v e lo p e )  have been r e p o r t e d  t o  a f f e c t  temporal  i n t e g r a t i o n  s l o p e s  

( M i l l e r ,  1948) .  T h i s  i s  e s p e c i a l l y  t r u e  f o r  s h o r t e r  s t i m u l i  

(D a l lo s  & O lsen ,  1964; Olsen & C a h a r t ,  1966) .  Ext remely  b r i e f  

r i s e  and decay  t im es  g iv e  t h e  s t i m u l u s  a c l i c k l i k e  c h a r a c t e r ,  

which cou ld  r e s u l t  in i t s  b e in g  d e t e c t e d  a t  a f r e q u e n c y  d i f f e r e n t  

than  t h a t  o f  t h e  fundamenta l  t o n e .  A ls o ,  i f  t h e  t o t a l  e f f e c t i v e  

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

made f o r  t h e  c o n t r i b u t i o n  o f  t h e  r i s e  and decay  t im e  (such  as  

i n c l u d i n g  th e  h a l f - e n e r g y  p o i n t s  o f  t h e  r i s e  and decay  t im es  in 

t o t a l  s t i m u l u s  d u r a t i o n ) ,  confound ing  o f  r i s e / d e c a y  t im e  and 

s t im u lu s  d u r a t i o n  w i l l  o c c u r .  A ccord ing  t o  Olsen and C ah a r t  (1966) ,  

d i f f e r e n c e s  in r i s e  and decay t ime w i l l  no t  a p p r e c i a b l y  a l t e r  t h e  

c h a r a c t e r  o f  a tempora l  i n t e g r a t i o n  f u n c t i o n ,  i f  t o t a l  s t i m u l u s  

d u r a t i o n s  a r e  a c c u r a t e l y  computed ( a s  t h e  t ime between th e  h a l f ­

ene rgy  p o i n t s  o f  s t i m u l u s  o n s e t  and o f f s e t ) .

The s lo p e  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  d i f f e r s  w i th  

t h e  p e r c e i v e d  i n t e n s i t y  o f  t h e  s t i m u l u s .  J . C .  S teve ns  and Hall 

(1966) r e p o r t e d  s h a l l o w e r - s l o p e d  f u n c t i o n s  a t  t h r e s h o l d  than  a t  

s u p r a t h r e s h o l d  l e v e l s .

The d u r a t i o n  a t  which i n t e n s i t y - t i m e  r e c i p r o c i t y  i s  com ple te  

( c r i t i c a l  d u r a t i o n ) ,  a s  well  a s  t h e  d u r a t i o n  a t  which growth of  

lo u d n e ss  i s  com ple te  ( u t i l i z a t i o n  t im e )  d i f f e r  w i th  s t i m u l i  o f  

d i f f e r e n t  a m p l i t u d e s .  In t h e  e a r l y  l i t e r a t u r e ,  M i l l e r  (1948) 

s u g g e s t e d  t h a t  a t  t h r e s h o l d ,  tempora l  i n t e g r a t i o n  was e v idenced  

f o r  up t o  1 second ;  a t  s u p r a t h r e s h o l d  v a l u e s ,  65 ms was f e l t  t o



be th e  l i m i t .  Zwis locki  (1969) sugges ted  t h a t  c r i t i c a l  d u r a t i o n  

i s  about  100 ms f o r  s u p r a t h r e s h o l d  s t i m u l i ,  and 200 ms f o r  t h r e s h ­

o l d - l e v e l  s t i m u l i .  S tevens  and Hall (1966) found t h e s e  v a lu e s  t o  

be 150 and 230 ms, r e s p e c t i v e l y .  Not o n ly  i s  t h e r e  an upper 

d u r a t i o n  l i m i t  t o  temporal  i n t e g r a t i o n ;  Shee ley  and B i l g e r  (1964) 

have s u g g es ted  t h a t  a lower d u r a t i o n  l i m i t  may e x i s t ,  a s  w e l l .

F u r the rm ore ,  i t  has  been s u g g e s te d  t h a t  th e  p sychophys ica l  

t a s k  employed,  t h e  i n s t r u c t i o n s  g iven  t o  t h e  s u b j e c t ,  t h e  method 

of  s t im u lu s  p r e s e n t a t i o n  and th e  group o f  s u b j e c t s  used (S tephens ,  

1974) a l l  may i n f l u e n c e  a u d i t o r y  i n t e n s i t y - t i m e  r e c i p r o c i t y ,  even 

a t  a b s o l u t e  t h r e s h o l d  le v e l  (Chamberlain S Z w is lo c k i ,  1970;

Gengel 8 Watson,  1971) .  Algom and Babkoff  (1978) found t h a t  c r i t i c a l  

d u r a t i o n  d i f f e r s  f o r  d i f f e r e n t  r e s p o n s e  measures and p ro ced u ra l  

v a r i a t i o n s  ( i . e . ,  f o r  d e t e c t i o n  v s .  i d e n t i f i c a t i o n  t a s k s ) .  S tu d i e s  

employing f o r c e d - c h o i c e  p ro c e d u re s  have been found t o  produce  

s h o r t e r  e s t i m a t e s  o f  c r i t i c a l  d u r a t i o n  than  do th o s e  employing 

more t r a d i t i o n a l  m e thodo log ies  (Green ,  B i r d s a l l  8 Tanner ,  1957; 

P o l l a c k ,  1973) .

Measures of  I n t e n s i t y - t i m e  R e c i p r o c i t y

Kietzman (1979) has no te d  t h a t  one can d i s t i n g u i s h  a t  l e a s t  

seven major c h a r a c t e r i s t i c s  o f  temporal  summation: two " c r i t i c a l "  

t im es  ( c r i t i c a l  d u r a t i o n  and u t i l i z a t i o n  t im e)  and f i v e  " r e g i o n s "  

o f  summation which d i s p l a y  d i f f e r e n t  s lo p e s  (supersummat ion,  

comple te  summation, p a r t i a l  summation,  no summation and sub­

summat ion).  Supersummation ( s u p e r i n t e g r a t i o n )  r e f e r s  t o  a s i t u a t i o n  

in which t h e  s lo p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n  exceeds  

( in  a b s o l u t e  v a l u e )  - 1 ,  and can be due t o  a s u b j e c t  showing



normal b r i e f  s t i m u l u s  t h r e s h o l d s  and lower than  normal long s t i m u l u s  

t h r e s h o l d s .  Complete summation o r  com ple te  i n t e g r a t i o n  d e s c r i b e s  

t h e  range  o f  s i t u a t i o n s  in which i n t e n s i t y  and t ime (I and T) a r e  

i n t e r c h a n g e a b l e ;  t h e  s l o p e  of  t h e  temporal  i n t e g r a t i o n  h e r e  i s  - 1 .  

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

which com ple te  summation c e a s e s ,  and p a r t i a l  summation b e g i n s .  With 

p a r t i a l  summation,  i n c r e a s e d  s t im u l u s  d u r a t i o n  can o n ly  p a r t i a l l y  

compensa te  f o r  d e c r e a s e d  i n t e n s i t y ;  t h e  s l o p e  o f  t h e  temporal  

i n t e g r a t i o n  f u n c t i o n  i s  l e s s  than  -1 in a b s o l u t e  v a l u e .  U t i l i z a t i o n  

t im e  r e f e r s  to  t h e  p o i n t  a t  which t h e  temporal  summation seen  in t h e  

p e r i o d  o f  p a r t i a l  summation c e a s e s  and no f u r t h e r  summation can be 

d e m o n s t r a t e d .  Beyond u t i l i z a t i o n  t i m e ,  no summation o c c u r s ;  t h e  

s l o p e  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  i s  z e r o ,  which i s  t o  say 

s t i m u l u s  i n t e n s i t y  i s  c o n s t a n t .  Subsummation r e f e r s  t o  s i t u a t i o n s  

in which i n c r e a s e d  s t i m u l u s  d u r a t i o n  would a c t u a l l y  r e q u i r e  i n c r e a s e d  

i n t e n s i t y  t o  p roduce  an e q u i v a l e n t  s e n s a t i o n .  A v i s u a l  temporal  

i n t e g r a t i o n  f u n c t i o n  o f  t h i s  s o r t  has been r e p o r t e d  ( t h e  B ro c a -S u lz e r  

b r i g h t n e s s  phenomenon; M.S. K a tz ,  1964) .  At h igh  i n t e n s i t y  l e v e l s ,  

f a t i g u e  may p roduce  t h i s  s o r t  o f  e f f e c t .

Kietzman (1969) n o t e s  t h a t  in h i s  u s a g e ,  t h e s e  d i s t i n c t i o n s  

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

measured a t  a s p e c i f i e d  l e v e l ,  and a r e  n o t  meant  t o  r e f e r  d i r e c t l y  

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

v iew ,  te mpora l  i n t e g r a t i o n  r e f e r s  to  r e l a t i o n s h i p s  between c h a r a c t e r ­

i s t i c s  o f  t h e  in dependen t  v a r i a b l e  o n ly  (w i th  t h e  dependen t  v a r i a b l e ,  

t h r e s h o l d  o r  s e n s a t i o n  l e v e l ,  h e ld  c o n s t a n t )  and no t  t o  i n f e r r e d  

p r o c e s s e s .
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T his  s o r t  o f  m e t a t h e o r e t i c a l  p e r s p e c t i v e  p u t s  one on a much 

sounder  f o o t i n g  when a t t e m p t i n g  t o  dea l  w i th  d a t a  in an i t e r a t i v e  

a p p ro a c h .  Temporal i n t e g r a t i o n  can be t r e a t e d  a s  an independen t  o r  

dependen t  v a r i a b l e ,  r a t h e r  th a n  a s  an i n t e r v e n i n g  v a r i a b l e  o r  

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

However, t h e  u s e  o f  c e r t a i n  te rm s  t o  d e s c r i b e  t h e  c h a r a c t e r i s t i c s  

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

n a t u r e  o f  t h e  f u n c t i o n ,  a s  d i f f e r e n t  te rm s  have had t h e i r  d e r i v a t i o n  

in d i f f e r e n t  m a them a t ica l  and p h y s i o l o g i c a l  models .  Some o f  t h e s e  

te rms a r e  rev iewed h e r e ,  and th e  r a t i o n a l e  f o r  t h e i r  use  o r  e x c l u s i o n  

from c o n s i d e r a t i o n  in t h e  p r e s e n t  s tu d y  i s  g iv e n .

C r i t i c a l  D ura t ion

C r i t i c a l  d u r a t i o n  i s  used  w i th  r e f e r e n c e  t o  l i n e a r  models  o f  

temporal  i n t e g r a t i o n ,  and r e f e r s  t o  t h e  l o n g e s t  s t i m u l u s  d u r a t i o n  

d e m o n s t r a t i n g  com ple te  i n t e n s i t y - t i m e  r e c i p r o c i t y .  T h i s  l i m i t  of  

com ple te  I x T r e c i p r o c i t y  u s u a l l y  r e f e r s  t o  t h e  s t i m u l u s  d u r a t i o n  

c o r r e s p o n d in g  t o  t h e  i n t e r s e c t i o n  o f  two l i n e a r  f u n c t i o n s ,  I x T = C, 

( i n t e n s i t y  x d u r a t i o n  = a c o n s t a n t  v a l u e ) ,  w i th  a s lo p e  o f  - 1 ;  and 

I = C, w i th  a s l o p e  o f  0.  However, i f  a p e r i o d  o f  p a r t i a l  i n t e g r a t i o n  

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

which t h e  f i r s t  d e v i a t i o n  from com ple te  i n t e g r a t i o n  o c c u r s .  What, 

t h e n ,  i s  t h e  c r i t i c a l  d u r a t i o n  o f  t h e  l i n e a r  I x T f u n c t i o n  i f  i t  

a lways  has a s l o p e  o f  under  -1 ( e . g . ,  what i s  t h e  " c r i t i c a l  d u r a t i o n "  

f o r  a broadband n o i s e  s i g n a l ) ?  Or,  how does  one s p e c i f y  c r i t i c a l  

d u r a t i o n  i f  t h e  o b t a i n e d  d a t a  a r e  n o t  l i n e a r  in form, o r  a r e  be ing  

i n t e r p r e t e d  u s in g  n o n l i n e a r  models  ( e . g . ,  Plomp & Bouman, 1959)?

In t h e s e  i n s t a n c e s , t h e  co n ce p t  o f  c r i t i c a l  d u r a t i o n  i s  i n a d e q u a te ,



and th e  t ime c o n s t a n t  o f  t h e  cu rv e  i s  used t o  d e f i n e  i t s  r a t e  of  

d e c l i n e  ( r a t e  o f  i n t e g r a t i o n  o f  t h e  s t im u lu s  over  t i m e ) .  In l i n e a r  

mode ls ,  t h e  s l o p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n  can s e r v e  a 

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

f u n c t  ion .

Algom (1978) has s u g g e s te d  t h a t  c r i t i c a l  d u r a t i o n  i s  r a r e l y  

used  a s  a summary s t a t i s t i c  in a u d i t i o n  due t o :  (1)  i t s  v a r i a t i o n  

w i th  s t i m u l u s  f r e q u e n c y ,  (2 )  t h e  g radua l  n a t u r e  o f  t h e  t r a n s i t i o n  

from com ple te  i n t e g r a t i o n  t o  no i n t e g r a t i o n ,  (3)  t h e  long p e r i o d  of  

p a r t i a l  summation, and (4)  i t s  v a r i a t i o n  w i th  t h e  methodology 

employed.

S ince  a u d i t o r y  d a t a ,  which o f t e n  show incom ple te  I x T 

r e c i p r o c i t y ,  do no t  a d e q u a t e l y  f i t  t h e  a s s u m p t io n s  which u n d e r l i e  

t h e  c r i t i c a l  d u r a t i o n  measure (d e r iv e d  f o r  use  in v i s i o n ) ,  t h e  

c r i t i c a l  d u r a t i o n  concep t  was not  employed in t h e  p r e s e n t  s t u d y .

U t i 1 i z a t i o n  Time

U t i l i z a t i o n  t ime i s ,  in t r a d i t i o n a l  tempora l  i n t e g r a t i o n  

p a r l a n c e ,  t h e  p o i n t  in t ime a t  which p a r t i c l  i n t e g r a t i o n  c e a s e s ,  

and beyond which no f u r t h e r  tempora l  i n t e g r a t i o n  o c c u r s  ( e . g . ,  no 

change in i n t e n s i t y  needed t o  r each  t h r e s h o l d ) .  When t h e r e  i s  

no d u r a t i o n  r e g io n  f o r  which i n t e g r a t i o n  i s  co m p le te ,  t h e  te rm 

" u t i l i z a t i o n  t im e"  i s  o f t e n  used in t e r c h a n g e a b l y  w i th  " c r i t i c a l  

d u r a t i o n " .  Garner  and M i l l e r  (19^7) and Watson and Gengel 

( I 9 6 9 ) p l a c e d  t h i s  p o i n t  a t  abou t  2 s e c o n d s .  U t i l i z a t i o n  t ime 

may be th o u g h t  o f  as  t h e  t ime measure o f  p a r t i a l  i n t e g r a t i o n  t h a t  

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

i t  i s  t h e  l o n g e s t  s t im u l u s  d u r a t i o n  a t  which a c h a r a c t e r i s t i c



form o f  p r o c e s s i n g  i s  p e r fo rm ed .  Green,  B i r d s a l l  and Tanner  (1957) 

have n o te d  t h a t  c h a r a c t e r i s t i c s  o f  p a r t i a l  i n t e g r a t i o n  (such  a s  s lo p e  

and deg ree  o f  l i n e a r i t y )  t e n d  to  be l e s s  w e l l - d e f i n e d  than  th e y  a r e  

f o r  com ple te  i n t e g r a t i o n .  U t i l i z a t i o n  t im e  t e n d s  t o  v a ry  w i th  

s t i m u l u s  f r e q u e n c y ;  i t  i s  d i f f i c u l t  t o  measure when t h e  t r a n s i t i o n  

from p a r t i a l  t p  no i n t e g r a t i o n  i s  a g radua l  one ,  and may v a ry  w i th  

t h e  methodology  employed.  In a d d i t i o n ,  when d e a l i n g  w i th  n o n l i n e a r  

d a t a ,  o r  n o n l i n e a r  t h e o r e t i c a l  m ode ls ,  t h e  concep t  o f  u t i l i z a t i o n  

t im e  i s  an i n a p p r o p r i a t e  one .

Slope

The s lo p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n  i s  o f t e n  used

as  a d e s c r i p t i v e  s t a t i s t i c .  Algom (1978) has n o t e d ,  w i th  r e f e r e n c e

to  work by Green ,  B i r d s a l l  and Tanner (1957) and Watson and Gengel

(1969) ,  t h a t  f o r  p u r e - t o n e ,  t h r e s h o l d - l e v e l  s t i m u l i  t h e  a u d i t o r y

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

l i n e s  r a t h e r  than  o n e .  The l i n e a r  f u n c t i o n  f o r  t h e  b r i e f e s t  d u r a t i o n s
3/2

may be d e s c r i b e d  as  I x -  C. T h i s  i n v o l v e s  a t h r e s h o l d  d e c r e a s e  

o f  k . 5 dB p e r  d o u b l in g  in t im e  on l o g - l o g  c o o r d i n a t e s .  At t h e s e  

b r i e f  d u r a t i o n s ,  t h e  bandwidth  o f  t h e  s t i m u l u s  p roduces  what  a p p e a r s  

t o  be g r e a t e r  th a n  com ple te  i n t e g r a t i o n .

For i n t e r m e d i a t e  d u r a t i o n s  ( i . e . ,  up t o  c r i t i c a l  d u r a t i o n ) ,

I x T = C; a t h r e s h o l d  d e c r e a s e  o f  -3  dB p e r  d o u b l in g  in t ime i s  

found when d a t a  a r e  p l o t t e d  on l o g - l o g  c o o r d i n a t e s .

At l o n g e r  d u r a t i o n s  (beyond c r i t i c a l  d u r a t i o n ) ,  p a r t i a l

1 /2i n t e g r a t i o n  i s  s e e n .  Here ,  I x T = C, w i th  a t h r e s h o l d  d e c r e a s e  

o f  1 .5  dB p e r  d o u b l in g  o f  s t i m u l u s  d u r a t i o n .
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If  t h e  s lo p e  o f  a l i n e  o f  b e s t  f i t  t o  temporal  i n t e g r a t i o n  

d a t a  i s  used  to  d e s c r i b e  t h e  f u n c t i o n ,  i t  w i l l  be in f l u e n c e d  by 

th e  d u r a t i o n s  a t  which th e  d a t a  a r e  c o l l e c t e d ,  a s  well  as  by t h e  

o t h e r  p a r a m e te r s  p r e v i o u s l y  d i s c u s s e d  ( f r e q u e n c y ,  i n t e n s i t y ,  r i s e  

and decay t im e ,  e t c . ) .

P i l o t  d a t a  were c o l l e c t e d  in th e  p r e s e n t  s tudy  t o  p ro v id e  

a s s u r a n c e  t h a t  a u d i t o r y  temporal  i n t e g r a t i o n  w i t h i n  t h e  p a ram e te r s  

employed in d a t a  c o l l e c t i o n  in th e  main body o f  t h e  p r e s e n t  s tudy  

cou ld  be w e l l - d e s c r i b e d  by a s i n g l e  l i n e a r  f u n c t i o n  ( s ee  Appendix I ) .  

Time C o n s ta n t s

Time c o n s t a n t ,  t h e  d u r a t i o n  a t  which t h r e s h o l d  am p l i tude  

r e a c h e s  63.2% o f  i t s  s t e a d y  s t a t e  ( i n t e n s i t y  asympto te  a t  long 

d u r a t i o n )  v a lu e  i s  used w i th  r e f e r e n c e  to  n o n - l i n e a r  temporal  

i n t e g r a t i o n  models .  An example o f  such a model would be Plomp and 

Bouman's (1959) d e s c r i p t i o n  o f  temporal  i n t e g r a t i o n  in te rms o f  a 

c u r v i l i n e a r ,  n e g a t i v e  e x p o n e n t i a l  f u n c t i o n .  Algom (1978) has noted  

t h a t  t ime c o n s t a n t s  t end  t o  p r o v id e  b r i e f e r  e s t i m a t e s  o f  t h e  l i m i t s  

o f  temporal  i n t e g r a t i o n  than  do comparab le  measures  o f  c r i t i c a l  

d u r a t i o n .  Th i s  i s  an im por tan t  p o i n t  t o  n o t e  when comparing a c r o s s  

s t u d i e s  which have used  d i f f e r e n t  models t o  e s t i m a t e  temporal  

i n t e g r a t i o n .

D ura t ion  E f f e c t

D u ra t io n  e f f e c t  i s  a concep t  f i r s t  used by Kishonas (1966) ,  

which has  become well  e s t a b l i s h e d  in t h e  S o v ie t  temporal  i n t e g r a t i o n  

l i t e r a t u r e  (Baru & K araseva ,  1972) .  D ura t ion  e f f e c t  was o p e r a t i o n a l l y  

d e f in e d  by t h e s e  r e s e a r c h e r s  a s  t h e  d i f f e r e n c e  in  t h r e s h o l d  between 

1 o r  2 ms s t i m u l i ,  and 1200 ms s t i m u l i .



In t h e  p r e s e n t  s t u d y ,  t h e  te rm " d u r a t i o n  e f f e c t "  i s  used to  

r e f e r  to  t h e  d i f f e r e n c e  in t h r e s h o l d  between 2 and 500 ms d u r a t i o n  

s t i m u l i .

S ince  t h e  t h r e s h o l d  t o  t h e  500 ms s t im u lu s  s e r v e s  a s  a b a s e ­

l i n e  a g a i n s t  which th e  2 ms t h r e s h o l d  i s  compared, t h r e s h o l d s  t o  

t h e  b r i e f  2 ms s t i m u l i  can be a s s e s s e d  a f t e r  c o r r e c t i n g  f o r  500 ms 

t h r e s h o l d  l e v e l  by use  o f  t h e  d u r a t i o n  e f f e c t  measure .  Thus,  

d u r a t i o n  e f f e c t  v a l u e s  can be compared a c r o s s  s t im u lu s  f r e q u e n c i e s ,  

a c r o s s  e a r s ,  and a c r o s s  s u b j e c t s  and s u b j e c t  g roups .  Thresho ld  

l e v e l s  f o r  t h e  2 and 500 ms s t im u lu s  c o n d i t i o n s  can a l s o  be ana lyzed  

s e p a r a t e l y .

Although t h e  concep t  o f  d u r a t i o n  e f f e c t  can be used  in t h e  

c o n t e x t  o f  both  l i n e a r  and n o n - l i n e a r  models  o f  temporal  i n t e g r a t i o n  

a s  well  a s  w i th  models  implying p r o b a b i l i t y  summation,  s ig n a l  

d e t e c t a b i l i t y ,  o r  neu ra l  power i n t e g r a t i o n ,  i t  i s  o f  s p e c i a l  v a l u e  

when d e a l i n g  w i th  d a t a  r e l a t e d  t o  nonsummation models ,  such  a s  

th o s e  o f  M i l l e r  (19^8) ,  Gersuni  (1965)* and Watson and Gengel (1969) 

This  i s  because  t h e s e  models  a r e  based on th e  view t h a t  i t  i s  the  

d i f f e r e n t i a l  l a t e n c i e s  o f  neu ra l  pathways which u n d e r l i e s  temporal  

i n t e g r a t i o n  phenomena. Both Gersuni  and Watson and Gengel have 

su g g es ted  t h a t  two p a r t i a l l y  independent  a u d i t o r y  p r o c e s s i n g  systems 

e x i s t ,  w i th  l e s s  s e n s i t i v e  r e c e p t o r  systems having s h o r t e r  (10 ms) 

t ime c o n s t a n t s ,  and more s e n s i t i v e  r e c e p t o r s  having lo nger  (100 ms) 

t im e  c o n s t a n t s .  D u ra t io n  e f f e c t  measures  a r e  e s p e c i a l l y  u s e f u l  in 

t h e  c o l l e c t i o n  o f  d a t a  f o r  use  w i t h i n  t h i s  t h e o r e t i c a l  c o n t e x t ,  a s  

th e y  a r e  in p a r a l l e l  form w i th  t h e  e x i s t i n g  l i t e r a t u r e ,  employing 

t h r e s h o l d s  t o  s t i m u l i  a t  t h e  ex t reme upper  and lower l i m i t s  o f
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temporal  i n t e g r a t i o n ,  t a p p i n g  t h e  co m p a ra t iv e  e f f i c i e n c y  o f  f u n c t i o n ­

ing o f  t h e s e  h y p o th e s i z e d  long and s h o r t  t im e  c o n s t a n t  s y s t e m s .

E f f e c t s  o f  Organic  Damage on Temporal I n t e g r a t i o n  

A l t e r a t i o n s  in t h e  s l o p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n  

have been r e l a t e d  t o  t h e  p r e s e n c e  o f  p a th o lo g y  in t h e  a u d i t o r y  

sy s tem .  F ig u r e  1 shows d u r a t i o n  e f f e c t s  f o r  h e a l t h y  s u b j e c t s  and 

p a t i e n t s  w i th  l e s i o n s  o f  t h e  a u d i t o r y  sys tem a t  d i f f e r e n t  l e v e l s .

Th is  f i g u r e  i s  a d a p te d  from Baru and K araseva  (1972) .  As has been 

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

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

C och lea r  l e s i o n s  r e s u l t  in a s h a l l o w e r  s lo p e  ( i . e . ,  lower 

t h r e s h o l d s  t o  s h o r t e r  s t i m u l i  th a n  would be e x p e c t e d ,  based on t h e  

s u b j e c t ' s  e l e v a t e d  l o n g - s t i m u l u s  t h r e s h o l d s ) .  Th is  has been r e p o r t e d  

by Gengel and Watson (1971) ,  H a r r i s ,  Haines  and Myers (1958),

M isko lczy-Fodor  (1 9 5 3 ) ,  Pederson  and E l b e r l i n g  (1973 ) ,  and Sanders  

and Honig (1 9 6 7 ) .  Temporary i n h i b i t i o n  o f  enzym a t ic  sys tems in t h e  

c o c h l e a  by s a l i c y l a t e  a l s o  p roduces  a s h a 1 lo w e r - s i  oped f u n c t i o n  

(P e d e r s o n ,  197*0* Baru (19 6 7 ) found t h a t  c a f f e i n e  d e c r e a s e s  t h e  

s l o p e  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  by lo w er in g  t h r e s h o l d s  t o  

b r i e f  (under  16 ms) s t i m u l i ,  whereas  a d m i n i s t r a t i o n  o f  1-amphetamine 

p roduces  a s t e e p e r - s l o p e d  f u n c t i o n  w i th  normal b r i e f  to n e  t h r e s h o l d s ,  

bu t  w i th  i n c r e a s e d  s e n s i t i v i t y  t o  l o n g e r  d u r a t i o n  s t i m u l i  ( l o n g e r  

c r i t i c a l  d u r a t i o n ) .

N e u r i t U  o f  t h e  a u d i t o r y  n e rv e  p ro d u ces  a s h a l l o w e r  s l o p e ,  as  

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

l e s i o n s  o u t s i d e  o f  t h e  tempora l  l o b e ,  which o c c a s i o n a l l y  p roduce  

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



21

co
-o

u

LU

co
• l-t
-Ho
U

5  10 IS  1 0  2 5  30  35 «0 «S dB

S u b j e c t  Groups

Fig. 1 . Effect of duration of series of tones a t 1000 Hz, 1200 and 
1.2 msec in duration, in healthy subjects and patients with lesions 
of the auditory system a t various levels, in  relation  to degree of 
im pairm ent o f hearing in  dB, obtained from the results of audio­
m etric tests: I)  healthy subjects; II) patients with lesions of the 
auditory cortex; III) pa tien t with lesion o f  the inferior colliculi 
and lateral lem niscus; IV') patien t with lesion of the cochlear nuclei; 
V) patien t with lesion of the receptor system of the cochlea; VI) pa­
tien t with disturbance o f sound conduction. Abscissa, degree of 
im pairm ent o f hearing, in dB; ordinate, difference between thresh­
old intensities, in dB. Unshaded colum n represents results o f m ea ­
surem ent on the side of the lesion, shaded colum n —on the side con ­
tra la te ra l to the lesion.

F ig u r e  1. D u ra t io n  e f f e c t s  f o r  h e a l t h y  s u b j e c t s  and p a t i e n t s  
w i th  l e s i o n s  o f  t h e  a u d i t o r y  system a t  d i f f e r e n t  l e v e l s .

N o te . Adapted from A.V. Baru and T.A. K araseva ,  The Bra in  
and H e a r i n g , New York: C o n s u l t a n t s  Bureau ,  1972,  page 99*
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on temporal  i n t e g r a t i o n  i s  seen in d e c re a s e d  s e n s i t i v i t y  t o  longe r  

d u r a t i o n  s t i m u l i  (Baru £ K araseva ,  1972).

P a t i e n t s  w i th  damage t o  t h e  a r e a  s u r ro u n d in g  H e s c h e l ' s  gyrus  

o r  t h e  a u d i t o r y  p r o j e c t i o n  pa thways  due t o  v a s c u l a r  l e s i o n s  (Baru,  

Gersuni  £ Tonkonog i i ,  197*0 o r  tum ors ,  p r e -  and p o s t o p e r a t i v e l y  

( G e rsu n i ,  Baru & K araseva ,  1967) show normal t h r e s h o l d s  t o  s t i m u l i  

o f  over  120 ms in d u r a t i o n  (Hodgson,  1967; K araseva ,  1972) ,  bu t  

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

t h o s e  under  16 ms, a r e  e l e v a t e d  (B linkov  £ K araseva ,  1967; G e rs u n i ,  

Baru ,  Karaseva £ T onkonog i i ,  1967; 1971) ,  w i th  t h e  deg ree  o f  e l e v a ­

t i o n  c o r r e l a t e d  w i th  t h e  e x t e n t  o f  t h e  l e s i o n .  These f i n d i n g s  imply 

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

w i th  c e n t r a l  ne rvous  sys tem l e s i o n s .

J e r g e r  and h i s  c o l l e a g u e s  ( J e r g e r ,  Lover ing  £ W ertz ,  1972; 

J e r g e r ,  W eikers ,  Sharbrough  £ J e r g e r ,  1969) have r e p o r t e d  t h a t  

b i l a t e r a l  temporal  lobe  l e s i o n s  in man p roduce  e l e v a t i o n s  in a b s o l u t e  

t h r e s h o l d s  t o  t o n e s  under 200 ms in d u r a t i o n .  However, seemingly  

c o n t r a d i c t o r y  r e s u l t s  have been r e p o r t e d  by Cranfo rd  and Ig a r s h i  

(1977 ) ,  who d id  n o t  f i n d  e l e v a t e d  t h r e s h o l d s  in c a t s  w i th  b i l a t e r a l  

a u d i t o r y  c o r t e x  l e s i o n s ;  t h r e s h o l d s  were found t o  be normal f o r  1 KHz 

and 16 KHz to n e s  o f  16 ms o r  l e s s .  Cranfo rd  (1979) found t h a t  c a t s  

w i th  b i l a t e r a l  a u d i t o r y  c o r t e x  l e s i o n s  cou ld  d e t e c t  b r i e f  t o n e s  o f  

2,  8 ,  and 100 ms d u r a t i o n  a t  a normal l e v e l ,  b u t  were im paired  in 

t h e i r  a b i l i t y  t o  d i s c r i m i n a t e  ( d i f f e r e n c e  l imen)  between t o n e s .

Wright  (1978) has  s u g g e s te d  t h a t  tempora l  lobe  l e s i o n e d  p a t i e n t s  

may show e l e v a t e d  b r i e f  to n e  t h r e s h o l d s  o n ly  a t  some f r e q u e n c i e s ,  

and C u l l en  ( a s  r e p o r t e d  by C r a n f o r d ,  1979) found no e v id e n c e  o f



a l t e r a t i o n s  in b r i e f  to n e  t h r e s h o l d s  in temporal  lobe  p a t i e n t s .

T h i s  seeming pa radox  w i l l  be examined f u r t h e r  in Appendix I I .  in a 

d i s c u s s i o n  o f  d a t a  c o l l e c t e d  on tempora l  lobe  l e s i o n e d  s u b j e c t s .

A General  R a t i o n a l e  f o r  t h e  Use o f  A u d i to ry  Measures 

o f  Bra in  D ysfunc t ion  in P s y c h i a t r i c  P a t i e n t s

Many r e c e n t  s t u d i e s  have p o in t e d  t o  r e l a t i o n s h i p s  between 

b r a i n  damage o r  d y s f u n c t i o n  and symptoms commonly o bse rved  in t h e  

f u n c t i o n a l  p s y c h o s e s ,  t h e s e  s t u d i e s  have in c lu d ed  d i s c u s s i o n s  o f  

f a c t o r s  such as  neurochemica l  imbalances  in v a r i o u s  s y s t e m s ,  and 

th e  s e q u e l l a e  o f  d i f f u s e ,  l a t e r a l i z e d  o r  f o c a l  b r a i n  i n j u r i e s ,  

such a s  a n o x i a ,  s t r o k e s ,  s u r g i c a l l y - p r o d u c e d  l e s i o n s ,  o r  e p i l e p s y  

( e s p e c i a l l y  t h e  psychomotor v a r i e t y ) ,  and o f  t h e  r e l a t i o n s h i p s  

between b r a i n  damage and a u d i t o r y  d y s f u n c t i o n .

Although t h e  m u l t i p l i c i t y  o f  t h e o r i e s  and f i n d i n g s  t o  be 

rev iewed h e re  may p r e s e n t  a p i c t u r e  t h a t  seems,  a t  w o r s t ,  c o n t r a ­

d i c t o r y  and ,  a t  b e s t ,  complimenta ry  bu t  somewhat u n r e l a t e d ,  i t  i s  

im p o r tan t  t o  remember t h a t  p s y c h i a t r i c  p a t i e n t s  a r e  n o t  a homogeneous 

p o p u l a t i o n .  Severa l  d i f f e r e n t  but  c o h e r e n t  p a t t e r n s  o f  e t i o l o g y ,  

symptomatology,  and s en s o ry  d e f i c i t  may e x i s t  w i t h i n  one major  

d i a g n o s t i c  c l a s s .  E l u c i d a t i o n  o f  p o s s i b l e  mean ingful  r e l a t i o n s h i p s  

between c e n t r a l  ne rvous  system d e f i c i t  and s p e c i f i c  a s p e c t s  of  

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

T h e o r e t i c a l  and E m pir ica l  R e l a t i o n s h i p s  Between 

Bra in  Damage and P sychopa tho logy

Anoxia

Anoxia has been i m p l i c a t e d  in t h e  e t i o l o g y  o f  minimal b r a i n  

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



developmenta l  d y s p h a s ia  and h y p e r a c t i v i t y .  Mednick and S c h u l s in g e r

(1973) per formed  an e x t e n s i v e  l o n g i t u d i n a l  s tu d y  in which i t  was 

no ted  t h a t  b i r t h  c o m p l i c a t i o n s  in v o lv in g  anox ia  i n c r e a s e  an i n d i v i d ­

u a l ' s  r i s k  f o r  p s y c h i a t r i c  d i s o r d e r s .  Windle (1969) r e p o r t e d  t h a t  

monkeys a s p h y x ia t e d  a t  b i r t h  had damage t o  t h e  a u d i t o r y  c e n t e r s  o f  

t h e  b r a i n .  C e r e b e l l a r ,  c o r t i c a l  and c o l l i c u l a r  damage o f  t h e  s o r t  

a t t r i b u t e d  by Windle t o  p e r i n a t a l  a n o x i a ,  and t h e  l im b ic  i r r e g u l a r ­

i t i e s  found t o  be a s s o c i a t e d  w i th  s e r i o u s  p e r i n a t a l  d i f f i c u l t i e s  

have been r e l a t e d  by Emmerich and Levine (1970) t o  t h e  p re s e n c e  o f  

s en s o ry  d y s f u n c t i o n :  " I f  th e  development o f  s c h i z o p h r e n ia  i s  

r e l a t e d  t o  anox ia  a t  b i r t h ,  s c h i z o p h r e n i c  p a t i e n t s  cou ld  be expec ted  

t o  e x h i b i t  a h e a r i n g  l o s s . "

Temporal Lobe E p i l e p s y

Temporal lobe  e p i l e p s y  has been r e p o r t e d  t o  be r e l a t e d  t o  t h e  

func t iona l  p sychoses  by F lo r -H enry  (1969; 1974; 1976), S l a t e r  and 

Beard (1963)* and Blumer (1975) .  F a lc o n e r  (1971) has no ted  t h a t  a 

c i r c u l a r  r e l a t i o n s h i p  e x i s t s  between e p i l e p s y  and b r a i n  damage; 

s e i z u r e s  a r e  both  produced  by ,and  can p roduce ,  b r a i n  damage. Davison 

and Bagley (1969) have r e p o r t e d ,  in t h e i r  rev iew o f  t h e  l i t e r a t u r e ,  

t h a t  i n t e r i c t a l  p sychoses  re sem bl ing  s c h i z o p h r e n i a  o c c u r  more o f t e n  

than  would be ex p ec ted  on t h e  b a s i s  o f  p u re  chance in p a t i e n t s  

w i th  e p i l e p t o g e n i c  temporal  lobe f o c i .

According  t o  F lo r -H e n ry ,  l e f t  hemisphere  e p i l e p t i c  involvement  

i s  c o r r e l a t e d  w i th  s c h i z o p h r e n i a ,  and r i g h t  hemisphere  involvement 

w i th  t h e  a f f e c t i v e  p s y c h o s e s .  P e r s o n a l i t y  p a t t e r n s  have a l s o  been 

found t o  vary  w i th  t h e  hemisphere  invo lved  in i n t e r i c t a l  and sub-  

i c t a l  temporal  lobe  e l e c t r i c a l  a b n o r m a l i t i e s  (Bear & F ed io ,  1977) .



P a t i e n t s  who have ex p e r i e n c e d  a c t u a l  temporal  lobe  (psychomotor)  

s e i z u r e s  have been found t o  have d i f f e r i n g  symptomatology,  depend­

ing on th e  s i d e  o f  involvement .  R igh t  temporal  lobe e p i l e p t i c s  

tend  t o  d i s p l a y  e x t e r n a l l y  dem ons t ra ted  emotional  t e n d e n c i e s  ( e . g . ,  

e l a t i o n ,  d e p r e s s i o n )  in c o n t r a s t  t o  more i d e a t i o n a l  t r a i t s  ( e . g . ,  

h u m o r l e s sn e s s ,  a t endency  t o  be o v e r l y  c o n s c i e n t i o u s ,  p a r a n o i a ,  

dependency ,  a n g e r ,  o r  an ex a g g e ra te d  sense  o f  p e r sona l  d e s t i n y )  

which a r e  seen in l e f t  temporal  e p i l e p t i c s .  In a d d i t i o n ,  Bear and 

Fedio  r e p o r t  t h a t  " r i g h t  temporal  e p i l e p t i c s  te nded  t o  e x h i b i t  

' d e n i a l 1, w h i le  l e f t  temporal  e p i l e p t i c s  dem ons t ra ted  a ' c a t a s t r o p h i c 1 

overem phas is  o f  d y s s o c i a l  b e h a v i o r " .

Bear and Fed io  have sugges ted  t h a t  t h e i r  f i n d i n g s  can be 

r e l a t e d  t o  our  p r e s e n t  knowledge about  s p e c i a l i z a t i o n  o f  t h e  l e f t  

hem isphere f o r  l i n g u i s t i c  and a n a l y t i c  p r o c e s s i n g ,  and o f  th e  

r i g h t  hemisphere  f o r  s p a t i a l ,  s y n t h e t i c  o p e r a t i o n s  (M i ln e r ,  1971a; 

b; 1972*; S p e r ry ,  1974).

L a t e r a l i z e d  Bra in  Damage and D is o rd e r s  o f  Communication

Hughlings  Jackson (1915) no ted  t h a t  t h e  a f f e c t i v e  components 

o f  speech were r e t a i n e d  in s u b j e c t s  w i th  motor a p h a s i a  who had 

d i f f i c u l t i e s  w i th  p r o p o s i t i o n a l  speech ;  and t h a t  t h e  "minor" 

hemisphere  c o n t a in e d  t h e  neuroana tom ica l  s u b s t r a t e s  o f  emotional  

s peech .

Although th e  l e f t  hem isphere i s  t h e  one t r a d i t i o n a l l y  

a s s o c i a t e d  w i th  language ,  r e c e n t  e v id e n c e  s u p p o r t s  t h e  e x i s t e n c e  

o f  a r i g h t  hemisphere c o n t r i b u t i o n  t o  s p eech .  I t  i s  well  known 

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

a s p e c t s  o f  communica tion;  a s u p r a - s y l v a n  l e f t  hem isphere l e s i o n
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r e s u l t s  in B r o c a ' s  a p h a s i a ,  an impairment in t h e  p ro d u c t io n  o f  

p r o p o s i t i o n a l  s peech .  R igh t  hemisphere d i s o r d e r s  have been found 

t o  be more c l o s e l y  r e l a t e d  t o  th e  a f f e c t i v e  components o f  language  

(Mohr, 1976).

Heilman,  Scho les  and Watson (1975) have no te d  t h a t  r i g h t -  

handed p a t i e n t s  w i th  r i g h t  t e m p o r o p a r i e t a l  l e s i o n s  show impairment 

in i d e n t i f y i n g  t h e  a f f e c t i v e  components of  language ,  bu t  not  the  

p r o p o s i t i o n a l  components,  and Tucker ,  Watson and Heilman (1977) 

have found t h a t  p a t i e n t s  w i th  r i g h t  p a r i e t a l  l e s i o n s  have g r e a t  

d i f f i c u l t y  im p ar t in g  a f f e c t i v e  tone  to  r e p e t i t i o n s  o f  s t a t e m e n t s  

read  t o  them in a b land  v o i c e .

Thus,  i t  i s  s u g g e s te d  t h a t  t h e  r i g h t  p o s t e r i o r  S y lv ian  reg ion  

p l a y s  a r o l e  in t h e  comprehension o f  a f f e c t i v e  speech  s i m i l a r  to  

t h a t  p layed  by th e  ana logous  l e f t  a r e a  (W ern icke ' s  a r e a )  in t h e  

u n d e r s t a n d i n g  o f  p r o p o s i t i o n a l  speech .

Z u r i f  (197*0 and Blumste in  and Copper (197*0 have found the  

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

th e  p rosod ic^  e l em en t s  o f  speech  in a d i c h o t i c  l i s t e n i n g  t a s k .

Accord ing t o  Monrad-Krohn (1963) t h r e e  type s  o f  p ro s o d ic  d i s t u r b a n c e s

Monrad-Krohn (19**7) has d e s c r i b e d  speech  as  made up o f  s e v e ra l  
components:  v o c a b u la ry  ( i n d i v i d u a l  spoken words and t h e i r  a r t i c u l a ­
t i o n ) ,  grammar ( t h e  r u l e s  f o r  th e  o r d e r i n g ,  c o n j u g a t i o n ,  and de ­
c l i n a t i o n  o f  words)  and p rosody  ( t h e  melod ic  l i n e  produced by th e  
v a r i a t i o n  o f  p i t c h ,  rhythm, and s t r e s s  o f  p r o n o u n c ia t io n  t h a t  
bes tows c e r t a i n  sem an t ic  and emotional  meaning t o  s p e e c h ) .  Prosody 
i t s e l f  i s  s u b d iv id e d  i n t o  f o u r  c a t e g o r i e s :  i n t r i n s i c  prosody  ( th e  
m e lod ic  p a t t e r n s  o f  spoken language  which have s p e c i f i c  and s t a n d a r d  
sem an t ic  c o n n o t a t i o n s ,  such a s  p i t c h ,  which i s  lowered o r  r a i s e d  t o  
imply an a f f i r m a t i o n  o r  a q u e s t i o n ) ,  i n t e l l e c t u a l  prosody  (co m p l ica ted  
s t r e s s e s  t o  i n d i c a t e  s u b t l e  sarcasm o r  s k e p t i c i s m ) ,  emotional  prosody 
(conveying  o f  em ot ions  by vocal  to n e )  and i n a r t i c u l a t e  prosody  
( n o n l i n g u i s t i c  sounds which communicate i n f o r m a t i o n ) .



have been found t o  o c c u r .  Hyperprosody i s  an e x a g g e r a t i o n  o f  th e  

s o r t  seen  in mania and in some c a s e s  o f  motor ( B r o c a ' s )  a p h a s i a  

when v o c a b u la ry  i s  r e d u c e d , and th e  p a t i e n t  r e l i e s  on an e x a g g e r a t e d  

p rosody  f o r  communica tion .  Dysprosody c o n s i s t s  o f  d i s t o r t e d  o r  

" a t a x i c "  p rosody  w i th  a l t e r e d  cadence  and m e lod ic  p a t t e r n s .

Aprosody in v o lv e s  an absence  o f  normal p r o s o d i c  v a r i a t i o n ,  and can 

o c c u r  f o l l o w i n g  a r i g h t  hem isphere  l e s i o n  (Ross S Mesulam, 1979) ,  

o r  in P a r k i n s o n ' s  d i s e a s e .  The involvement o f  t h e  basa l  g a n g l i a  

and o t h e r  s u b c o r t i c a l  s t r u c t u r e s  in speech  have been s u g g e s te d  by 

s e v e r a l  a u t h o r s ,  a c c o r d in g  t o  Ojemann (1976) .

D orda in ,  Degos and Dordain (1971) r e p o r t e d  t h a t  r i g h t  hemi­

s p h e r e  l e s i o n s  a l t e r e d  t h e  p i t c h  and volume o f  r i g h t - h a n d e d  p a t i e n t s '  

v o c a l i z a t i o n s .  Speech was u n c o n t r o l l a b l e  in p i t c h  and volume in 

some o f  t h e  p a t i e n t s  s t u d i e d ,  and e x t r e m e l y  monotonous in o t h e r s .

A " p a i n f u l ,  g r o a n i n g ,  p l a i n t i v e  v o i c e "  was t h e  most commonly 

ob s e rv e d  symptom. Thus ,  r i g h t  hemisphere  l e s i o n s  c o u ld  produce  

symptomatology which might  be m i s i n t e r p r e t e d  a s  s i g n s  o f  a f f e c t i v e  

di s o r d e r .

Ross and Mesulam (1979) have r e p o r t e d  t h a t  s u p r a - s y l v i a n  

r i g h t  hem isphere  l e s i o n s  ( c o r r e s p o n d in g  t o  B r o c a ' s  a r e a  in t h e  

r i g h t  hem isphere )  can d i s r u p t  t h e  m odu la t ion  o f  t h e  a f f e c t i v e  

q u a l i t i e s  o f  s p e e c h ,  making th e  s u b j e c t s  appea r  t o  e x p r e s s  l i t t l e  

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

" P e r s o n a l i t y  c h a n g e s " ,  a p p a r e n t  d y s p h o r i a ,  d e p r e s s i o n ,  p a r a n o i a ,  

and " n a s t y  temperament"  were r e p o r t e d  t o  e x i s t  in t h e s e  p a t i e n t s  

by c l o s e  r e l a t i v e s  who s e rv e d  as  i n f o r m a n t s ,  and i n i t i a l  d i a g n o s e s  

o f  f l a t t e n e d  a f f e c t  were g iven  by h o s p i t a l  s t a f f  t o  t h e s e  s u b j e c t s ,
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a l th o u g h  t h e  p a t i e n t s '  own s u b j e c t i v e  e x p e r i e n c e s  o f  emotion were 

r e p o r t e d  t o  be un im p a i re d .  They i n d i c a t e d  t h a t  th e y  f e l t  em ot ions  

n o rm a l ly ,  bu t  s imply  could  no t  impar t  t h e i r  a f f e c t i v e  q u a l i t y  t o  

t h e i r  e x p r e s s e d  speech .

The e f f e c t s  o f  l a t e r a l i z e d  l e s i o n s  a r e  a l s o  r e f l e c t e d  in non­

v e rba l  a s p e c t s  o f  communica tion.  Although Hughlings  Jackson (1915) 

and C r i t c h l e y  (1939) had r e p o r t e d  t h a t  emotional  g e s t u r i n g  i s  

g e n e r a l l y  i n t a c t  in a p h a s i c s ,  G a i n o t t i  and Lemmo (1976) s t a t e  t h a t  

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

have been l i n k e d  t o  t h e  a p h a s i a s  s i n c e  t h e  l a t e  1 8 8 0 ' s .  Goodglass 

and Kaplan (1963) have r e l a t e d  t h i s  pantomime d i s t u r b a n c e  to  th e  

p r e s e n c e  o f  id iomotor  a p r a x i a .  D i s tu r b a n c e s  in k i n e s i c s  (nonverbal  

movements used  as  communication) may be e i t h e r  em otional  ( g e s t u r a l  

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

Ross and Mesulam (1979) s u g g e s t  t h a t  t h e s e  a r e  r e l a t e d  t o  r i g h t  

and l e f t  hemisphere  d y s f u n c t i o n ,  r e s p e c t i v e l y ,  and no ted  impairments  

in t h e  g e s t u r a l  movements o f  t h e i r  r i g h t - h e m i s p h e r e  s t r o k e  s u b j e c t s .  

R e l a t i o n s h i p s  Between A u d i to ry  Temporal I n t e g r a t i o n ,  Developmental 

D ysphas ia  and P s y c h i a t r i c  D i s o r d e r s

In a l o n g i t u d i n a l  s tu d y  o f  c h i l d r e n  w i th  b e h a v io r  prob lems 

r e f e r r e d  f o r  d e t a i l e d  n e u r o p s y c h o lo g i c a l  e v a l u a t i o n ,  B. and J .

Wilson (Note 2) have r e p o r t e d  t h a t  d i s t u r b a n c e s  in s o c i a l  a d j u s t m e n t  

and b e h a v io r  d i s o r d e r s  commonly accompany t h e  s e q u e l l a e  o f  minimal 

b r a i n  damage. I t  i s  t h e i r  h y p o t h e s i s  t h a t  many i n d i v i d u a l s  

r e c e i v i n g  p s y c h i a t r i c  t r e a t m e n t  shou ld  r e c e i v e  a p r im ary  d i a g n o s i s  

i n d i c a t i v e  o f  b r a i n  i n j u r y .



A u d i to ry  f i n d i n g s  i n d i c a t i v e  o f  b r a i n  damage have been 

ob s e rv e d  in bo th  a p h a s i c s  and d e v e lo p m e n ta l l y  d y s p h a s i c  c h i l d r e n .  

Aphas ia  a p p e a r s  t o  i n v o lv e  both  i n c re a s e d  a u d i t o r y  t ime c o n s t a n t s  

and d e f i c i t s  in o r d e r  p e r c e p t i o n .  Ax and C o l l e y  (1955) have found 

t h a t  bo th  f r a n k l y  bra in -damaged  s u b j e c t s  and a p h a s i c  s u b j e c t s  have 

e l e v a t e d  a u d i t o r y  f u s i o n  t h r e s h o l d s ,  and Efron (1963) r e p o r t e d  

d e f i c i t s  in a p h a s i c  s u b j e c t s '  temporal  o r d e r  d i s c r i m i n a t i o n  f o r  

s h o r t  to n a l  s i g n a l s .  C h i ld r e n  w i th  developmenta l  a p h a s i a  have 

been found t o  d i s p l a y  i n c re a s e d  t ime c o n s t a n t s  f o r  t h e  p e r c e p t i o n  

o f  s u c c e s s i v e n e s s  and temporal  o r d e r  o f  to n e s  (Lowe & Campbell ,  

1965) ,  and f o r  tempora l  o r d e r  o f  speech  and non-speech  sounds 

(W.S. R o s e n t h a l ,  Note 3 ) .  Needham and Black (1970) found a p h a s i c s  

had d i f f i c u l t y  j u d g i n g  t h e  r e l a t i v e  d u r a t i o n  and i n t e n s i t y  o f  pu re  

to n e s  and Liberman,  H a r r i s ,  Hoffman and G r i f f i t h  (1957) have 

emphasized t h e  im por tance  o f  t h e  pa ram e te r  o f  d u r a t i o n  f o r  th e  

d i s c r i m i n a t i o n  o f  speech  sounds ,  and have no te d  t h a t  d i s c r i m i n a t i o n  

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

T a l l a l  and P i e r c y  (1975) have found t h a t  i n d i v i d u a l s  w i th  

deve lopmenta l  d y s p h a s i a  have d i f f i c u l t y  d i s c r i m i n a t i n g  b r i e f  vowel-  

vowel and consonan t-vowel s y l l a b l e s  t h a t  were under 43 ms in l e n g t h ,  

bu t  were un im pa ired  then  t h e s e  components were 95 ms o r  l o n g e r .

These same a u t h o r s  (1974) had p r e v i o u s l y  no ted  t h a t  developmenta l  

d y s p h a s i c s  had d i f f i c u l t y  p r o c e s s i n g  c o n s o n a n t s ,  a s  opposed to  

vowels ( s h o r t e r  v s .  longe r  sounds)  and t h a t  (1973) t h i s  speed  

c o n s t r a i n t  in p r o c e s s i n g  e x i s t s  in t h e  a u d i t o r y  bu t  not  in th e  

v i s u a l  m o d a l i t y .



S t u d i e s  which l i n k  t h e  r e s e a r c h  j u s t  rev iewed t o  th e  

i n v e s t i g a t i o n s  o f  t h e  p r e s e n t  s t u d y  were done by W.S. Rosentha l  

(Notes 4 and 5 ) .  He r e p o r t e d ,  having  used  s i g n a l  d e t e c t i o n  

p r o c e d u r e s  and b r i e f  to n e  a u d io m e t ry ,  t o  have found abnorm al ly  

h igh  b r i e f  (1 and 10 ms) t o n e  t h r e s h o l d s  f o r  1000 Hz s t i m u l i  in 

i n d i v i d u a l s  w i th  developmenta l  a p h a s i a .  D i f f e r e n c e s  were no t  

found a t  4000 Hz o r  l o n g e r  (20 ,  40 o r  100 ms) s t im u lu s  d u r a t i o n s .

Efron  (1963) has  no ted  a r e l a t i o n s h i p  between a p h a s i a ,  

d i s o r d e r s  in t h e  temporal  p e r c e p t i o n  o f  b r i e f  s t i m u l i ,  and d i j a  

vu phenomena.  Sequencing  d e f i c i t s  in p a t i e n t s  w i th  l e s i o n s  o f  t h e  

dominant  hemisphere  c a n ,  a c c o r d in g  t o  E f ro n ,  p roduce  f e e l i n g s  o f  

d e j a  vu when d e a l i n g  w i th  a f f e r e n t  e v e n t s ,  and language  d i s o r d e r s  

o f  t h e  a p h a s i c  s o r t  ( j a r g o n ,  ne o lo g i s m s ,  "word s a l a d " )  in t h e  

e f f e r e n t  mode. I t  shou ld  be no ted  t h a t  bo th  t h e s e  speech  and 

s u b j e c t i v e  symptoms ( d e j a  vu can be r e l a t e d  t o  o t h e r  symptoms such 

a s  d i s o r i e n t a t i o n ,  d e l u s i o n a l  mood and d e l u s i o n s  o f  c o n t r o l )  a r e  

o f t e n  a s s o c i a t e d  w i th  s c h i z o p h r e n i a .  Although  Ef ron  has  emphasized 

t h e  r o l e  o f  t h e  l e f t  hem isp h e re ,  t h e  non-dominant  hem isphere  may 

a l s o  be in v o lv e d .  Ef ron  h im s e l f  has no te d  t h a t  " c e r t a i n  i n fo rm a t io n  

( r e l a t i v e  t o  t h e  t ime o f  o c c u r r e n c e )  i s  t r a n s f e r r e d  from nonrdominant  

t o  dominant  hem isphere  b e f o r e  tempora l  d i s c r i m i n a t i o n  i f  s i m u l t a n e i t y  

and o r d e r  can be p e r fo rm e d " .

Symptoms commonly th o u g h t  o f  a s  a s s o c i a t e d  w i th  d e p r e s s i o n  

( speech  r e t a r d a t i o n ,  i n c l u d i n g  p o v e r ty  o f  c o n t e n t  and in c r e a s e d  

p auses  between words)  a r e  a l s o  s i g n s  a s s o c i a t e d  w i th  a p h a s i a .  The 

p r e s s u r e  o f  speech  and d i s o r g a n i z a t i o n  a s s o c i a t e d  w i th  mania a r e  

a l s o  symptoms o f  a p h a s i a ,  seen  when t h e  s u b j e c t  a t t e m p t s  t o



compensate  f o r  s em an t ic  d i f f i c u l t i e s  by e x a g g e r a t i o n  o f  p rosody .

Bruder  e t  a l .  (1975) have found s i g n i f i c a n t l y  h ig h e r  (6 dB) 

r i g h t  e a r  t h r e s h o l d s  t o  a t r a n s i e n t  ( c l i c k )  s t i m u l u s  in a f f e c t i v e  

p a t i e n t s  when th e y  were compared t o  s c h i z o p h r e n i c  s u b j e c t s  and 

n o n - p a t i e n t s .  These h ig h e r  t h r e s h o l d s  were a s s o c i a t e d  w i th  a 

h ig h e r  symptom p r o f i l e  s c o r e  ( r  = .5 6 )  on t h e  f a c t o r  of  speech 

r e t a r d a t i o n .  These f i n d i n g s  were r e c e n t l y  r e p l i c a t e d  in new 

p a t i e n t  samples  (Bruder  e t  a l . ,  1980) ,  which in c lu d e d  some o f  t h e  

same s u b j e c t s  t e s t e d  in t h e  p r e s e n t  s t u d y .

The f l a t  o r  i n a p p r o p r i a t e  a f f e c t  a s s o c i a t e d  w i th  s c h i z o p h r e n i a  

as  well  a s  g e n e ra l  d i s o r i e n t a t i o n  may a l s o  be viewed as  symptomatic 

o f  a p h a s i a .  F lo r -H en ry  (1976) has rev iewed t h e  e v i d e n c e  i m p l i c a t i n g  

im paired  speech  p e r c e p t i o n  in s c h i z o p h r e n i a ,  and Bull  and Venables

(1974) have n o te d  p o o re r  word d i s c r i m i n a t i o n  in s c h i z o p h r e n i c  v s .  

c o n t r o l  s u b j e c t s .  Maloney,  S lo a n e ,  Whipple,  Razani  and Eaton (1976) 

and P o l i d o r o  (1970) have found  t h e  word d i s c r i m i n a t i o n  d e f i c i t  t o  

be g r e a t e r  in p r o c e s s  th a n  in r e a c t i v e  s c h i z o p h r e n i c s ,  i t  shou ld  

be n o te d  h e re  t h a t  p e r c e p t i o n  o f  b r i e f  sounds i s  c r u c i a l  f o r  speech  

p e r c e p t i o n .

The p o s s i b i l i t y  may be e n t e r t a i n e d  t h a t  many i n d i v i d u a l s  

d ia g n o sed  as  endogenous o r  " p r o c e s s "  p s y c h o t i c s  and who show d i s ­

o r d e r s  in l i n g u i s t i c  b e h a v io r  may a c t u a l l y  be s u f f e r i n g  from 

minimal b r a i n  damage i n v o l v in g  t h e  a u d i t o r y  sys tem.

Not o n ly  a r e  t h e  s o c i a l / e m o t i o n a l  s t r e s s o r s  r e s u l t i n g  from 

communication d i s o r d e r s  l i k e l y  t o  add t o  t h e  s t r e s s e s  which may 

p r e c i p i t a t e  o t h e r  b e h a v i o r a l  d i s o r d e r s  in t h e s e  i n d i v i d u a l s ,  bu t
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o t h e r  s e q u e l l a e  o f  b r a i n  damage ( i . e . ,  s h o r t e r  a t t e n t i o n  span ,  

low f r u s t r a t i o n  t o l e r a n c e ,  memory impairments )  may a l s o  p ro v id e  

added hand icaps  t o  a d ju s tm en t  f o r  t h e s e  i n d i v i d u a l s .

T h e r e f o re ,  i t  i s  su g g es ted  t h a t  abnormal a u d i t o r y  i n t e g r a t i o n  

perfo rmance  may s e rv e  a s  a "marker"  o f  p o s s i b l e  b r a i n  damage and 

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

C o r t i c a l  E x c i t a b i l i t y

C o r t i c a l  e x c i t a b i l i t y  may be im p l ic a te d  in psychopa tho logy ,  

in t h a t  a d i s t u r b a n c e  in neura l  e x c i t a t i o n  o r  i n h i b i t i o n  in p a t i e n t s  

has f r e q u e n t l y  been su g g es ted  in both  t h e  S o v ie t  and w es te rn  

l i t e r a t u r e .  In t h e  S o v ie t  l i t e r a t u r e ,  P a v l o v ' s  (1941) c o r t i c a l  

e x c i t a b i l i t y  h y p o th e s i s  has been a major fo cu s  o f  i n t e r e s t .  I t  

has been sugges ted  t h a t  s c h i z o p h r e n i c s  have a "weak nervous  

sys tem" (Gray,  1964; N e b l y t s i n ,  1972) and show " t r a n s m a r g i n a l  

i n h i b i t i o n " ,  an i n c r e a s e  in s e n s i t i v i t y  t o  l o w - i n t e n s i t y  s t i m u l a t i o n ,  

w i th  a concom itan t  b lo c k in g  o f  h i g h - i n t e n s i t y  s t i m u l i .  Venables 

( 1969 ) and G r u z e l i e r  and Hammond (1976) have e n t e r t a i n e d  a s i m i l a r  

p o s s i b i l i t y .  N e b ly t s in  (1972) found an i n v e r s e  r e l a t i o n s h i p  

between i n d i c e s  o f  " s t r e n g t h  o f  nervous  sys tem" and a u d i t o r y  

s e n s i t i v i t y .  G r u z e l i e r  and Venables  (1975) s u gges ted  t h a t  G ra y ' s  

and N e b l y t s i n ' s  views in s t r e n g t h  o f  nervous  system cou ld  be 

i n t e r p r e t e d  as  v a r i a t i o n s  in gene ra l  l e v e l s  o f  c o r t i c a l  a ro u s a l  

and a b i l i t y  t o  am p l i fy  s t i m u l a t i o n .

However, t h e  i m p l i c a t i o n s  o f  t h e  " s t r e n g t h  o f  nervous  system" 

view a r e  no t  sup p o r ted  by Levine and W h i tn e y ' s  (1970) f i n d i n g s ;  

u s in g  a m o d i f i c a t i o n  o f  t h e  method o f  a v e ra g e  e r r o r ,  c h r o n ic  

s c h i z o p h r e n i c  p a t i e n t s  were found t o  have a h ig h e r  a b s o l u t e



t h r e s h o l d ,  bu t  a lower t h r e s h o l d  f o r  t h e  u n p le a s a n t n e s s  o f  a u d i t o r y  

s t i m u l i .  P a t i e n t s  w i th  a "weak nervous  sys tem" would be expec ted  

t o  show t h e  o p p o s i t e  e f f e c t ;  low a b s o l u t e  t h r e s h o l d  and high  

" u n p l e a s a n t n e s s "  t h r e s h o l d .

Buchsbaum*s r e s e a r c h  group (Buchsbaum, 1975; Landau,  Buchsbaum 

C a r p e n t e r ,  S t r a u s s ,  6 Sacks ,  1975) has proposed  t h e  e x i s t e n c e  o f  a 

v a r i e t y  o f  p a t t e r n s  o f  r e a c t i v i t y  t o  s t i m u l i  ( a s  dem ons t ra ted  by 

evoked p o t e n t i a l  r e s p o n s e s )  in p s y c h i a t r i c  p a t i e n t s .  In g e n e r a l ,  

a f f e c t i v e  p a t i e n t s  were seen a s  t e n d in g  t o  be " augm ente rs"  and a c u t e  

s c h i z o p h r e n i c s  were viewed as  " r e d u c e r s " .  P arano id  s c h i z o p h r e n i c s  

would be "a u g m e n te r s " ,  v i g i l a n t l y  scann ing  th e  env i ronm en t ,  whereas 

b i p o l a r  d e p r e s s i v e s  have been s u g g es ted  to  be ex t reme augm ente rs .  

However, Gershon and Buchsbaum (1977) have r e c e n t l y  e n co u n te red  

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

Venables  (1963) has p o s t u l a t e d  t h a t  a l t e r e d  c o r t i c a l  e x c i t ­

a b i l i t y  in p s y c h i a t r i c  p a t i e n t s  cou ld  accoun t  f o r  d i f f e r e n c e s  in 

t w o - f l a s h  and t w o - c l i c k  measures  o f  temporal  r e s o l u t i o n  o b t a i n e d  

when th e s e  s u b j e c t s  a r e  compared t o  n o n - p a t i e n t  c o n t r o l s .  G r u z e l i e r  

and Venables  (1975) viewed p s y c h i a t r i c  p a t i e n t s  as  f a l l i n g  i n t o  two 

homogeneous g ro u p s ,  each showing d i f f e r e n t  r e s p o n s e  p a t t e r n s .  

Venable s  has no ted  (1964; 1967) t h a t  temporal  r e s o l u t i o n  d i f f e r e n c e s  

in p s y c h i a t r i c  p a t i e n t s  a r e  most pronounced in t h e  a u d i t o r y  m o d a l i t y  

i f  d i f f e r e n c e s  in c e n t r a l  f u n c t i o n i n g  a r e  t o  be o b s e rv e d ,  th e  

f i n e l y - t u n e d  r e s o l v i n g  power o f  t h i s  system p r o v i d e s  an e x c e l l e n t  

o p p o r t u n i t y  f o r  s e n s i t i v e  measurement .



Baru (1967) has found t h a t  t h e  a d m i n i s t r a t i o n  o f  pharm aco log ica l  

a g e n t s  ( e . g .  c a f f e i n e  and phenamine) w i th  a s e l e c t i v e  a c t i o n  on t h e  

n u c l e i  o f  t h e  p o s t e r i o r  hypotha lamus and r e t i c u l a r  f o rm a t io n  o r  on 

c o r t i c a l  neu rons  and th a l a m i c  s t r u c t u r e s  lowers  a u d i t o r y  t h r e s h o l d s  

t o  b r i e f  s t i m u l i .  C a f f e i n e  has  been found t o  lower t h r e s h o l d s  to  

s t i m u l i  under  16 ms in d u r a t i o n ;  phenamine has n o t  been found t o  

a l t e r  t h r e s h o l d s  t o  s t i m u l i  under  10 ms in d u r a t i o n ,  b u t  does lower 

t h r e s h o l d s  t o  10 -  1,000  ms s t i m u l i .  Baru has  p o s t u l a t e d  t h a t  t h i s  

i s  t h e  r e s u l t  o f  enhancement o f  c o r t i c a l  a c t i v i t y  due t o  an a c t i v a t i n g  

e f f e c t  o f  t h e s e  a g e n t s  on n o n s p e c i f i c  sys tems in a u d i t o r y  p r o j e c t i o n  

a r e a s .

A u d i to ry  R esearch  in S c h iz o p h re n ia  

Much o f  t h e  e a r l y  l i t e r a t u r e ,  in which c l a s s i c a l  p s y ch o p h y s ica l  

t e c h n i q u e s  were employed,  r e p o r t e d  no d i f f e r e n c e  in t h e  a u d i t o r y  

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

( B a r t l e t t ,  1935; Bull & V enab le s ,  1974; Ludwig, Wood & Downs, 1962; 

Maher, 19 6 6 ; Rappapor t  & Hopkins,  1969) .  However, L .E .  T r a v i s  

(1924) ,  and R.C. T r a v i s  (1926) ,  u s in g  t h e  method o f  l i m i t s ,  had 

found h ig h e r  t h r e s h o l d s  in s c h i z o p h r e n i c s  d u r in g  " r e v e r i e " .  Higher 

a b s o l u t e  t h r e s h o l d s  ( a  5 .6  dB d i f f e r e n c e )  t o  a 400 Hz to n e  were 

r e p o r t e d  f o r  s c h i z o p h r e n i c  p a t i e n t s  v s .  n o n - p a t i e n t s  by Levine and 

Whitney (1 9 7 0 ) ,  u s in g  t h e  method of  a v e ra g e  e r r o r  w i th  bo th  

a s c e n d in g  and d es cen d in g  t r i a l s .  These a u t h o r s  s u g g e s te d  t h a t  many 

o f  t h e  e a r l i e r  s t u d i e s  might  have s u f f e r e d  from t h e  use  o f  poor 

p a t i e n t  c l a s s i f i c a t i o n  p r o c e d u r e s .  Emmerich and Levine (1970) ,  

u s in g  400 Hz, 2 ms s t i m u l i ,  and R appapo r t ,  Hopkins ,  S i lv e rm an ,  and 

Hall  (1972) r e p o r t e d  s i m i l a r  f i n d i n g s ;  h i g h e r  a u d i t o r y  t h r e s h o l d s



in schizophrenic vs. non-patient subjects. Both of these studies 
used signal detection procedures to control for the effects of 
response bias or criterion. However, Emmerich and Levine's 
schizophrenic group was, on the average, over 20 years older than 
their non-patient controls. The 8 dB higher thresholds found in 
this study might be more parsimoniously interpreted as a result 
of this age difference. Bruder, Sutton, Babkoff, Gurland, Yozawitz 
and Fleiss (1975)> using a forced-choice procedure, found that 
affective patients had higher right ear thresholds to a click 
stimulus, and that the thresholds of age-matched schizophrenics 
were equivalent to those of non-patients. These patients were 
diagnosed using a structured interview technique, which decreased 
the likelihood that the schizophrenic group included some mis­
diagnosed affective patients.

Bruder, Spring, Yozawitz and Sutton (1980) have performed 
research which employed, as part of the patient sample, the same 
patients and the same project diagnoses that were used in the 
present study. No statistically significant differences were found 
in click thresholds of the patients diagnosed as schizophrenic and 
the non-patient controls. Testing these same patients, and 
employing the same diagnoses, Yozawitz (1977) found no difference 
between schizophrenic subjects and non-patients on dichotic 
listening tasks which used both speech and non-speech stimuli.

G r u z e l i e r  and Hammond (1976;  1979)* examining audiograms 

o b t a i n e d  u s in g  an a s c e n d in g  method o f  l i m i t s ,  found s c h i z o p h r e n i c  

p a t i e n t s  t o  be more s e n s i t i v e  than  c o n t r o l s  a t  low f r e q u e n c i e s ,  

bu t  t h e  s c h i z o p h r e n i c  p a t i e n t s  were l e s s  s e n s i t i v e  th a n  c o n t r o l s



a t  h ig h e r  f r e q u e n c i e s .  B e t t e r  r i g h t  than  l e f t  e a r  f u n c t i o n i n g  was 

seen in r e p e a t e d  t e s t i n g  o f  a group o f  19 p s y c h i a t r i c  p a t i e n t s  

d iagnosed  a s  s c h i z o p h r e n i c .  T h i s  e f f e c t  was most pronounced a t  

h igh  f r e q u e n c i e s .  A v a r i a t i o n  o v e r  t im e  was a l s o  n o t e d ,  in t h a t  

th e  e a r  d i f f e r e n c e  tended  t o  d i m i n i s h  w i th  r e p e a t e d  t e s t i n g .  Th i s  

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

r i g h t  e a r  ( l e f t  hem isphere )  in t h e  s c h i z o p h r e n i c  s u b j e c t s .

G r u z e l i e r  and Hammond (1979) have d i s c u s s e d  t h e s e  r e s u l t s  w i th  

r e s p e c t  t o  t h e  " s t r e n g t h  o f  ne rvous  sys tem" h y p o t h e s i s ,  s u g g e s t i n g  

g r e a t e r  l e f t  hem isphere  f a t i g u e  e f f e c t s  in p a t i e n t s  d iagnosed  a s  

s c h i z o p h r e n i c .

Measures o f  w i t h i n - s e s s i o n  t h r e s h o l d  v a r i a b i l i t y  were examined 

in t h e  p r e s e n t  s tu d y  in an a t t e m p t  t o  s ee  w hether  G r u z e l i e r  and 

Hammond's f i n d i n g s  o f  g r e a t e r  v a r i a b i l i t y  in s c h i z o p h r e n i c s  cou ld  

be o b s e rv ed  o v e r  a s h o r t  t im e  c o u r s e .

A u d i to ry  P r o c e s s in g  in A f f e c t i v e  P a t i e n t s

A u d i to ry  p r o c e s s i n g  in a f f e c t i v e  p a t i e n t s  w i l l  be d i s c u s s e d  

in more d e t a i l  in t h e  n ex t  s e c t i o n  in t h e  c o n t e x t  o f  t h e  Babkoff  

e t  a l .  (Note 1) f i n d i n g s  o f  s h a l l o w e r - s l o p e d  tempora l  i n t e g r a t i o n  

f u n c t i o n s  seen  in r i g h t  e a r  d a t a  f o r  a f f e c t i v e  p a t i e n t s .  The 

pe r fo rm ance  o f  a f f e c t i v e  s u b j e c t s  c o n s i d e r e d  in t h i s  s e c t i o n  

i n c l u d e s  a more com prehens ive  e x am in a t io n  o f  Bruder e t  a l . ' s  (1975) 

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

a f f e c t i v e  p a t i e n t s ,  which were r e c e n t l y  r e p l i c a t e d  (Bruder  e t  a l . ,  

1980).

I t  has  been p r e v i o u s l y  n o te d  t h a t  a r e l a t i o n s h i p  has  been 

r e c o g n i z e d  between t h e  p r e s e n c e  o f  temporal  lobe  l e s i o n s  ( e s p e c i a l l y



in temporal  lobe  e p i l e p s y )  and a f f e c t i v e  d i s o r d e r  (Horowitz &

Cohen, 1968; S l a t e r  & Beard ,  1963).  F lo r -H en ry  (1969;  1974) 

has  s u g g e s te d  t h a t  a f f e c t i v e  p s y c h o s i s  i s  r e l a t e d  t o  temporal  

lobe  d y s f u n c t i o n s  o f  t h e  r i g h t  hem isp h e re .  F lo r -H en ry  has  

f u r t h e r  s u g g e s te d  t h a t  a f f e c t i v e s  s h ou ld  show psych o p h y s ica l  

per fo rmance  s i m i l a r  t o  t h a t  o f  p a t i e n t s  w i th  r i g h t  temporal  lobe  

l e s i o n s .  I f  t h e r e  i s  temporal  lobe  involvement in a f f e c t i v e  

p a t i e n t s ,  t h e y  would be e x p ec ted  t o  show h i g h e r  c o n t r a l a t e r a l  

t h r e s h o l d s  t o  b r i e f  a u d i t o r y  s t i m u l i ,  b u t  would be l i k e l y  t o  

have a more "norm al"  pe r fo rm ance  in long to n e  t h r e s h o l d  t a s k s .

In a d d i t i o n ,  i f  a f f e c t i v e  p a t i e n t s  have a lower c o r t i c a l  

e x c i t a b i l i t y ,  due t o  d i s t u r b e d  hypo tha lam ic  f u n c t i o n i n g ,  t o  

r e t i c u l a r  o r  o t h e r  b r a in s t e m  invo lvem ent ,  o r  to  hormonal and 

n e u r o t r a n s m i t t e r  im ba lances ,  o r  t o  any com bina t ion  o f  t h e s e  f a c t o r s ,  

a l t e r a t i o n s  in a u d i t o r y  t h r e s h o l d s  cou ld  be e x p e c t e d .

Malone and Hemsley (1977) r e p o r t e d  reduced  s e n s i t i v i t y  t o  1 

second " p u r e  t o n e s "  p r e s e n t e d  a g a i n s t  a n o i s e  background t o  

d e p re s s e d  p a t i e n t s .  These p a t i e n t s  improved in s e n s i t i v i t y  when 

p la c e d  on a n t i d e p r e s s a n t  m e d i c a t i o n .  S i m i l a r l y ,  Babkoff  e t  a l .

(Note 1) r e p o r t e d  a f f e c t i v e  p a t i e n t s  t o  have reduced  s e n s i t i v i t y  

t o  w h i t e  n o i s e  b u r s t s  o f  4 ,  32 and 128 ms d u r a t i o n s ,  when t h e i r  

pe r fo rm ance  i s  compared t o  t h a t  o f  n o n - p a t i e n t  c o n t r o l s .

Bruder  e t  a l .  (1975) found t h a t  h o s p i t a l i z e d  s c h i z o p h r e n i c s  

d id  n o t  d i f f e r  from n o n - h o s p i t a l i z e d  c o n t r o l  s u b j e c t s  in e i t h e r  

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

r e a c t i o n  t im e  f a c i l i t a t i o n  t o  s u p r a t h r e s h o l d  doub le  c l i c k  s t i m u l i  

a t  i n t e r c l i c k  i n t e r v a l s  o f  two t o  f i f t e e n  ms. A f f e c t i v e  p a t i e n t s ,



however,  were found t o  have a 6 dB h ig h e r  t h r e s h o l d  t o  t h e  c l i c k  

s t im u l u s  than  th e  s c h i z o p h r e n i c  o r  n o n - p a t i e n t  s u b j e c t s .  In 

a d d i t i o n ,  th e  p a t i e n t s  d iagnosed  a s  a f f e c t i v e  b e n e f i t t e d  more from 

th e  p re s e n c e  o f  a second c l i c k  in t h e  t w o - c l i c k  r e a c t i o n  t ime 

f a c i l i t a t i o n  paradigm.  Thus,  t h e s e  a f f e c t i v e  s u b j e c t s  showed what 

may be i n t e r p r e t e d  a s  h ig h e r  t h r e s h o l d s  and s t e e p e r - s l o p e d  temporal  

i n t e g r a t i o n  f u n c t i o n s  compared t o  t h e  o t h e r  s u b j e c t s '  pe r fo rm ance .  

Th i s  s tudy  had s e v e ra l  im por tan t  m e thodo log ica l  a d v a n ta g e s .  The 

s u b j e c t s  were d iagnosed  by a p s y c h i a t r i s t  based  on i n t e r v i e w  d a t a .  

The use  o f  f o r c e d - c h o i c e  p ro c e d u re s  a l low ed  f o r  t h e  measurement o f  

t h r e s h o l d  s e n s i t i v i t y  independen t  o f  t h e  s u b j e c t s '  c r i t e r i o n  l e v e l s .  

The per formance  o f  t h e  a f f e c t i v e  s u b j e c t s  in t h e  t w o - c l i c k  parad igm, 

when compared t o  t h e i r  o n e - c l i c k  per formance  may be i n t e r p r e t e d  a s  

an i n s t a n c e  of  " b e t t e r  p a t i e n t  pe r fo rm a n ce" ,  which reduced t h e  

chance of  a r t i f a c t u a l  f i n d i n g s  ( S u t t o n ,  1973)* However, in Bruder 

e t  a l . ' s  (1975) s tu d y ,  on ly  r i g h t  e a r  d a t a  were o b t a i n e d ,  which 

d id  no t  pe rm i t  an a n a l y s i s  o f  l a t e r a l  ized  e f f e c t s .  " B e t t e r  p a t i e n t  

p e r fo rm ance"  by th e  a f f e c t i v e  s u b j e c t s  was,  in f a c t ,  o n ly  r e l a t i v e l y  

l e s s  i n f e r i o r  per fo rmance  on th e  t w o - c l i c k  c o n d i t i o n ,  when compared 

t o  t h e  o n e - c l i c k  pe r fo rm a nce .  Yet ,  i t  i t  im por tan t  t o  n o te  t h a t  

when o v e r a l l  r e a c t i o n  t ime le ve l  i s  ig n o re d ,  r e a c t i o n  t ime f a c i l i t a ­

t i o n  i s  seen in t h e s e  a f f e c t i v e  p a t i e n t s ,  i . e . ,  t h e y  b e n e f i t t e d  

more from th e  p r e s e n c e  o f  a second c l i c k  than  d id  t h e  o t h e r  s u b j e c t  

g roups .

Using a p ro c e d u re  s i m i l a r  t o  t h a t  employed in t h e  p r e s e n t  

s t u d y ,  B ruder ,  S p r in g ,  Yozawitz and S u t ton  (1980) found t h a t  

p a t i e n t s  d iagnosed  a s  a f f e c t i v e  u s in g  th e  Combined In s t rum en t



S c h e d u l e /M u l t i p l e  D ia g n o s t i c  S t r a t e g y  Schedu le ,  and e s p e c i a l l y  

t h o s e  w i th  h igh speech  r e t a r d a t i o n  s c o r e s  on t h e  U.S .-U.K. Cross  

N at iona l  Study I n t e rv i e w  Schedu le ,  had reduced r i g h t  e a r  v s .  l e f t  

e a r  s e n s i t i v i t y  t o  a c l i c k  s t i m u l u s .  Reduced r i g h t  e a r  s e n s i t i v i t y  

was a l s o  seen in Bruder e t  a l . ' s  (1975) s t u d y .  Th is  was no t  seen 

in p a t i e n t s  d iagnosed  a s  s c h i z o p h r e n i c .  Such abnormal asymmetr ie s  

in a f f e c t i v e  s u b j e c t s  have been w e l1-documented by d i c h o t i c  

l i s t e n i n g  measures  (Yozawitz ,  B ruder ,  S u t to n ,  Sharpe ,  Gur land ,  

F l e i s s  & C o s ta ,  1979).

Bruder  e t  a l .  (1980) have s u g g es ted  s e v e ra l  mechanisms 

which may u n d e r l i e  t h e s e  f i n d i n g s .  The f i r s t  p o s s i b i l i t y  i s  

t h e  p r e s e n c e  o f  a d i s t u r b a n c e  in sen s o ry  in fo rm a t io n  p r o c e s s i n g ,  

a s  h y p o th e s i z e d  by Johnson (1975)> w i th  l e s s  e f f i c i e n t  tempora l  

i n t e g r a t i o n  ev idenced  by th e s e  s u b j e c t s  ( i . e . ,  a l o s s  o f  energy  

o v e r  the  range  w i t h i n  which i n t e g r a t i o n  o c c u r s ) ,  A second 

p o s s i b i l i t y  in v o lv e s  s e l e c t i v e  a t t e n t i o n  e f f e c t s  o f  t h e  type  

s u g g e s te d  by Malone and Hemsley (1977 ) .  The t h i r d  p o s s i b i 1 i t y  

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

d e c r e a s e  sen s o ry  a c u i t y  (Henkin,  1970).  T h i s  has been no ted  to  

e x i s t  in many d e p r e s s i v e  p a t i e n t s  (Gibbons ,  196A; S ach a r ,  Heilman,  

Fukushima & G a l l a g h e r ,  1970).  Sachar (1975) and C a r r o l ,  C u r t i s ,  

D av ie s ,  Mendels and Sugerman (1976) have su g g e s te d  t h a t  d e p r e s s i v e  

p a t i e n t s  may have d e f e c t i v e  n e u ro e n d o c r in e  r e g u l a t i o n  s i m i l a r  t o  

t h a t  shown by p a t i e n t s  w i th  C u s h in g ' s  syndrome. Kiev (1975) has 

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

d e p r e s s i v e  symptomatology.
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R e l a t i o n s h i p s  Between Symptomatology and 

A u d i to ry  Measures in P s y c h i a t r i c  P a t i e n t s

Bazh in ,  Wasserman and Tonkonogii  (1974) have found s t e e p e r  

s lo p e d  a u d i t o r y  temporal  i n t e g r a t i o n  f u n c t i o n s  in t h e  r i g h t  e a r s  o f  

h a l l u c i n a t i n g  s c h i z o p h r e n i c s .  E l e v a te d  t h r e s h o l d s  t o  b r i e f  ( v s .  

long) s t i m u l i  were no t  ev idenced  in t h e  l e f t  e a r ,  nor  in s c h i z o ­

p h r e n i c s  who d id  no t  s u f f e r  from " t r u e "  ( v s .  "pseudo")  a u d i t o r y  

h a l l u c i n a t i o n s .

Babkof f ,  S u t t o n ,  Zubin and Har-Even (Note 1) have r e - a n a l y z e d  

some v i s u a l  r e a c t i o n  t im e  d a t a  p r e s e n t e d  by C o l l i n s  (1972) and 

C o l l i n s ,  Kie tzman,  S u t to n  and S h ap i ro  (1978) in which h a l l u c i n a t i n g  

s c h i z o p h r e n i c s  were found to  show g r e a t e r  r e a c t i o n  t ime d i f f e r e n c e  

s c o r e s  ( s u g g e s t i v e  o f  temporal  i n t e g r a t i o n  f u n c t i o n s  w i th  s i g n i f ­

i c a n t l y  s t e e p e r  s l o p e s )  than  t h o s e  o f  n o n - h a l l u c i n a t i n g  s c h i z o ­

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

The a f f e c t i v e  p a t i e n t s  were found t o  have a s i g n i f i c a n t l y

s m a l l e r  r e a c t i o n  t ime d i f f e r e n c e  than  t h e  n o n - p a t i e n t  g roup .  

N o n - h a l l u c i n a t i n g  s c h i z o p h r e n i c s  d id  n o t  show s i g n i f i c a n t  d i f f e r e n c e s  

from n o rm a ls .

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

a u d i t o r y  m o d a l i t y  by Babkof f ,  S u t t o n ,  Zubin and Har-Even (Note 1 ) ,  

who used  t h r e s h o l d  and i n t e r v i e w  p r o c e d u r e s  s i m i l a r  t o  t h o s e  

employed in t h e  p r e s e n t  s t u d y .  (These were a t h r e e - i n t e r v a l  

temporal  f o r c e d - c h o i c e  a d a p t a t i o n  o f  t h e  Block Up and Down Two- 

I n t e r v a l  F o r c e d - c h o i c e  p ro c e d u re  and a Hebrew t r a n s l a t i o n  o f  t h e  

U .S . -U .K.  Mental S t a t e  I n t e r v i e w  S c h e d u l e . )  P s y c h i a t r i c



p a t i e n t s  were found t o  have tempora l  i n t e g r a t i o n  f u n c t i o n s  which 

were  e l e v a t e d  ab o u t  5 dB in compar ison  t o  t h o s e  o f  n o n - p a t i e n t s ,  

bu t  t h e s e  f u n c t i o n s  were e q u i v a l e n t  in s l o p e .  However, when t h e  

d a t a  from th e  p a t i e n t s  w i th  a f f e c t i v e  symptomatology were examined 

s e p a r a t e l y  ( p a r t i c u l a r l y  t h o s e  p a t i e n t s  w i th  a h igh  f a c t o r  l o a d in g  

on d e p r e s s i o n ) ,  f l a t t e r - s l o p e d  temporal  i n t e g r a t i o n  f u n c t i o n s  were 

o b s e rv e d .

Subsequent  d a t a  a n a l y s i s ,  u s in g  a com bina t ion  o f  c l u s t e r  

a n a l y s i s  (Guttman Q -Sor t  S m a l l e s t  Space A n a l y s i s )  and d i s c r i m i n a n t  

f u n c t i o n  a n a l y s i s ,  grouped t h e  p a t i e n t s  i n t o  t h r e e  c l u s t e r s :  

a f f e c t i v e ,  n o n - h a l l u c i n a t i n g  p s y c h o t i c ,  and h a l l u c i n a t i n g  p s y c h o t i c  

g r o u p s .  The a f f e c t i v e  p a t i e n t s  e x h i b i t e d  symptoms o f  ( i n  rank 

o r d e r  from h i g h e s t  t o  l o w e s t ) :  som at ic  d y s f u n c t i o n ,  t e n s i o n ,  la ck  

o f  i n t e r e s t ,  d e p r e s s i o n ,  la ck  o f  c o n c e n t r a t i o n ,  la ck  o f  i n s i g h t ,  

s o c i a l  d i s c o m f o r t ,  p h y s i c a l  h e a l t h  p rob lem s ,  worry and o b s e s s i o n s .  

The n o n - h a l l u c i n a t i n g  p s y c h o t i c  (a  p o s s i b l y  s c h i z o p h r e n i c )  group 

was c h a r a c t e r i z e d  by: d e p e r s o n a l i z a t i o n ,  s i t u a t i o n a l  a n x i e t y ,  

d e l u s i o n s  o f  p e r s e c u t i o n ,  g e n e ra l  a n x i e t y ,  w or ry ,  o b s e s s i o n s ,  

s e l f  d e p r e c a t i o n ,  i r r i t a b i l i t y ,  s o c i a l  d i s c o m f o r t  and s lo w n es s .

The h a l l u c i n a t i n g  p s y c h o t i c  ( p o s s i b l y  h a l l u c i n a t i n g  s c h i z o p h r e n i c )  

group s u f f e r e d  f rom: h a l l u c i n a t i o n s ,  l a c k  o f  i n s i g h t ,  s e l f  

d e p r e c a t i o n ,  p e r c e p t u a l  d i s t o r t i o n s ,  s i t u a t i o n a l  a n x i e t y ,  t h i n k i n g  

d i f f i c u l t i e s  and d e p e r s o n a l i z a t i o n .  The r a t i o  o f  s u b j e c t s  t o  

v a r i a b l e s  e n t e r i n g  i n t o  Babkoff  e t  a l . ' s  Q -Sor t  was to o  smal l  t o  

p e rm i t  an e v a l u a t i o n  o f  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e s e  

c l u s t e r s .



Based on t h i s  p a t i e r t  c l u s t e r i n g ,  Babkoff  e t  a l .  found 

t h a t  th e  a f f e c t i v e s  had an a v e ra g e  r e d u c t i o n  in t h r e s h o l d  of  

5 .07  dB p e r  decade in c r e a s e  in s t im u lu s  d u r a t i o n ;  n o n - h a l l u c i n a t i n g  

p s y c h o t i c s  had a change o f  7 .92  dB p e r  decade d u r a t i o n  i n c r e a s e ;  

t h i s  i s  s l i g h t l y  g r e a t e r  than  t h e  normal v a l u e  (6 .68  dB). 

H a l l u c i n a t i n g  p s y c h o t i c  p a t i e n t s  had t h e  s t e e p e s t  s loped  f u n c t i o n s  

( 1 2 . A dB/decade  in c r e a s e  in d u r a t i o n ) .

The Babkoff  e t  a l .  s tu d y  employs temporal  i n t e g r a t i o n  

f u n c t i o n s  g e n e r a t e d  t o  n o i s e  s t i m u l i  o f  4,  32 and 128 ms in d u r a t i o n  

w i th  1 ms r i s e  and decay t im e s ;  on ly  r i g h t  e a r  d a t a  were c o l l e c t e d .  

The p r e s e n t  s tu d y  e x t e n d s  t h e s e  i n v e s t i g a t i o n s  th rough  th e  use  of  

bo th  1000 Hz and n o i s e  d a t a ,  and th rough  t h e  t e s t i n g  o f  both  e a r s .  

The p r e s e n t  i n v e s t i g a t i o n  i s  l i m i t e d ,  however,  in t h a t  on ly  two 

s t im u lu s  d u r a t i o n s  a r e  used .

V isua l  A na log ies

Visual  a n a l o g i e s  t o  t h e  a u d i t o r y  r e s e a r c h  t h a t  has been 

d i s c u s s e d  he re  can p ro v id e  more i n d i r e c t  s u p p o r t  f o r  th e  l i k e l i h o o d  

o f  f i n d i n g  impaired temporal  p r o c e s s i n g  in s u b j e c t s  w i th  c o r t i c a l  

damage. Wilson (1967) measured tempora l  summation in impaired  

a r e a s  o f  v i s u a l  f i e l d s ,  and no ted  t h a t  p r e - g e n i c u l a t e  l e s i o n s  

r e s u l t e d  in e l e v a t e d  f u n c t i o n s  (h ig h e r  t h r e s h o l d s ,  o v e r a l l ,  bu t  w i th  

a normal s l o p e ) .  In s u b j e c t s  w i th  p o s t - g e n i c u l a t e  l e s i o n s  ( i . e . ,  

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

both  e l e v a t e d  and o f  an abnorm al ly  s t e e p  s l o p e .  He a l s o  noted  

p a r a l l e l  f i n d i n g s  f o r  s p a t i a l  summation,  which he e x p l a in e d  by 

s u g g e s t i n g  t h a t  "any f a c t o r  which r educes  t h e  number o f  nerve  

f i b e r s  which can be a c t i v a t e d  by a g iven  s t im u lu s  w i l l  n e c e s s a r i l y
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in c r e a s e  t h e  inc rementa l  luminance t h r e s h o l d  f o r  t h a t  s t i m u l u s ,  

and a l s o  make s p a t i a l  summation more n e a r l y  c o m p le te " .  This  

cou ld  be accompli shed  e i t h e r  by moving th e  s t im u lu s  more p e r i p h e r a l l y  

o r  by damaging th e  v i s u a l  pa thways ,  t h e re b y  r educ ing  th e  number o f  

f i b e r s  a b l e  to  respond t o  t h e  g iven s t i m u l u s .  Wilson f e l t  t h a t  no 

known mechanism cou ld  accoun t  f o r  the  observed  temporal  summation 

e f f e c t s  ( a l th o u g h  a temporal  ana logue  of  t h e  s p a t i a l  s i t u a t i o n  seems 

t e m p t i n g ) .

In s t u d i e s  d e a l i n g  w i th  abnormal v i s u a l  temporal  i n t e g r a t i o n ,  

i t  i s  im por tan t  t o  n o te  t h a t  many f a c t o r s  c a u s in g  damage t o  t h e  

o p t i c  r a d i a t i o n s  w i l l  a l s o  in v o lv e  t h e  tempora l  l o b e ,  and t h a t  

c e n t r a l  nervous  system damage i s  o f t e n  r a t h e r  d i f f u s e  in n a t u r e .

In 1970, Beck (Note 6) r e p o r t e d  t h a t  s c h i z o p h r e n i c  s u b j e c t s  

d i s p l a y e d  a g r e a t e r  range  o f  s p a t i a l  and temporal  summation than  

d id  n o n - s c h i z o p h r e n i c s .  Reduced t h r e s h o l d s  seen  in s c h iz o p h r e n i c  

s u b j e c t s  were i n t e r p r e t e d  as  th e  r e s u l t  o f  a dominat ion  of  

e x c i t a t o r y  s p r e a d ,  w i th  a d e f i c i t  in r e t i n a l  neura l  i n h i b i t o r y  

p r o c e s s e s .  Although t h i s  e f f e c t  was presumed t o  be p r i m a r i l y  

r e t i n a l  in l o c u s ,  i t  was su g g e s te d  t h a t  t h i s  cou ld  a c t  c e n t r a l l y ,  

a s  w e l1.

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

r e s u l t  from l e s i o n s  o f  t h e  h ig h e r  a u d i t o r y  system; t h e  la ck  o f  

descend ing  i n h i b i t o r y  impulses ( i . e . ,  in t h e  t r a c t  o f  Rasmussen) 

c ou ld  have much th e  same e f f e c t  a s  a l a c k  o f  lo c a l  p e r i p h e r a l  

i n h i b i t i o n .
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B r a f f ,  Cal laway and Naylor  (1977) have im p l i c a t e d  a b n o r m a l i t i e s  

in s h o r t  t ime c o n s t a n t  i n fo rm a t io n  p r o c e s s i n g  in s c h i z o p h r e n i a .  A 

d y s f u n c t i o n a l l y  g r e a t e r  s e n s i t i v i t y  and o v e r a c t i v i t y  o f  f a s t  neu rons  

has been p o s t u l a t e d  by t h e s e  a u t h o r s ,  based  on v i s u a l  evoked 

p o t e n t i a l  work.  Babkoff  e t  a l .  (Note 1) have s u g g e s te d  t h a t  a 

d y s f u n c t i o n  s i m i l a r  t o  t h a t  d i s c u s s e d  by B r a f f  e t  a l .  may be t h e  

s u b s t r a t e  f o r  t h e  s t e e p e r  temporal  i n t e g r a t i o n  f u n c t i o n s  th e y  found 

in h a l l u c i n a t i n g  s c h i z o p h r e n i c s .

Visua l  Temporal I n t e g r a t i o n  and P s y c h i a t r i c  Symptomatology

C o l l i n s  (1972) and C o l l i n s ,  Kietzman,  S u t ton  and S h ap i ro

(1978) r e p o r t e d  t h a t  a v i s u a l  r e a c t i o n  t im e  measure o f  temporal  

i n t e g r a t i o n  showed p a t i e n t s  d iagnosed  a s  s c h i z o p h r e n i c  and who 

d i s p l a y e d  symptoms o f  speech  d i s o r g a n i z a t i o n  t o  have a s h o r t e r  

c r i t i c a l  d u r a t i o n  than  d id  c o n t r o l  s u b j e c t s  o r  p a t i e n t s  d iagnosed  

as  s c h i z o p h r e n i c  who d id  n o t  d i s p l a y  speech  d i s o r g a n i z a t i o n .  The 

r e - a n a l y s i s  o f  t h e s e  d a t a  by Babkof f ,  e t  a l ,  (Note 1) found 

h a l l u c i n a t i n g  p s y c h o t i c s  ( p o s s i b l y  s c h i z o p h r e n i c s )  t o  have g r e a t e r  

r e a c t i o n  t ime d i f f e r e n c e  s c o r e s  (which were s u g g e s t i v e  o f  s i g n i f ­

i c a n t l y  s t e e p e r - s l o p e d  tempora l  i n t e g r a t i o n  f u n c t i o n s )  th a n  d id  

n o n - h a l l u c i n a t i n g  p s y c h o t i c s  ( p o s s i b l y  s c h i z o p h r e n i c s )  o r  non­

p a t i e n t s .  The a f f e c t i v e  p a t i e n t s  were found t o  have a s i g n i f i c a n t l y  

s h a l l o w e r - s l o p e d  tempora l  i n t e g r a t i o n  f u n c t i o n ,  when compared t o  

t h a t  o f  n o n - p a t i e n t s .  N o n - h a l l u c i n a t i n g  p a t i e n t s  d id  n o t  show 

s i g n i f i c a n t  d i f f e r e n c e s  from t h e  normal d a t a .



Problems in R e s e a r c h - o r i e n t e d  D iagnos i s

T h i s  s e c t i o n  p ro v id e s  a d i s c u s s i o n  o f  some commonly 

e n c o u n te re d  problems in p s y c h i a t r i c  d i a g n o s i s ,  and how th e s e  

problems can be ( a t  l e a s t  p a r t i a l l y )  so lved  th rough  th e  use  of  

semi s t r u c t u r e d  i n t e r v i e w s .  In fo rm at ion  i s  a l s o  p ro v id ed  on th e  

development o f  t h e  Combined Ins t rum ent  S c h e d u l e /M u l t i p l e  D iagnos ti c  

S t r a t e g y  Schedule (Mannuzza, Spr ing  6 Yozawitz ,  Note 7)» the  

semi s t r u c t u r e d  i n t e r v i e w  used in t h e  p r e s e n t  s t u d y .

I f  r e s e a r c h - o r i e n t e d  p a t i e n t  c l a s s i f i c a t i o n  schema a r e  t o  be 

s u c c e s s f u l l y  employed,  i t  i s  n e c e s s a r y  f o r  them t o  p o s s e s s  s a t i s ­

f a c t o r y  d eg ree s  o f  both  r e l i a b i l i t y  and v a l i d i t y .  The c u r r e n t  s t a t e  

of  th e  a r t  o f  p a t i e n t  c l a s s i f i c a t i o n  i s  f a r  from p e r f e c t e d ;  

p s y c h i a t r i c  d ia g n o se s  r a i s e  f o rm id a b le  but  no t  i n s o l u b l e  problems 

f o r  r e s e a r c h e r s  (G ur land ,  1973; S u t to n ,  1973).  Zubin (1967) has 

no ted  t h a t  a t  l e a s t  50 ty p e s  o f  p s y c h i a t r i c  c l a s s i f i c a t i o n  schema 

e x i s t .  At p r e s e n t ,  we a r e  a t t e m p t i n g  t o  r a i s e  o u r s e l v e s  by our  own 

b o o t s t r a p s ,  so t o  speak ,  u s in g  i t e r a t i v e  p r o c e d u re s  t o  r e f i n e  our 

knowledge o f  bo th  b e h a v i o r a l  syndromes and accompanying phycho- 

p h y s i o l o g i c a l  d y s f u n c t i o n s  in p s y c h i a t r i c  p o p u l a t i o n s .  Many o f  th e  

problems i n h e re n t  in t h e  use  o f  l o o s e l y  d e f in e d  ( i . e . ,  c l i n i c a l  or  

u n s t r u c t u r e d  in t e r v i e w - b a s e d )  c l a s s i f i c a t i o n  s t r a t e g i e s  a r e  l e s s e n e d  

by th e  use o f  semi s t r u c t u r e d  i n t e r v i e w  t e c h n iq u e s  in c o n j u n c t io n  

w i th  h ig h l y  o p e r a t i o n a l i z e d  d i a g n o s t i c  s t r a t e g i e s .  Semi s t r u c t u r e d  

i n t e r v i e w s  a l s o  p o s s e s s  s e v e r a l  a d v an tag es  o v e r  h i g h l y  s t r u c t u r e d  

i n t e r v i e w s  and s e l f - r a t i n g  s c a l e s .
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D is a d v a n ta g e s  o f  H o s p i t a l  Diagnoses

C l i n i c a l  d ia g n o s e s  a s  p ro v id e d  by h o s p i t a l s  t e n d  t o  la ck  

v a l i d i t y ,  and show low r e l i a b i l i t y  w i th  o t h e r  d i a g n o s t i c  measures 

( S p i t z e r  & F l e i s s ,  1974; Zubin ,  1967) .  Even h ig h l y  q u a l i f i e d  

d i a g n o s t i c i a n s  may n o t  a lways  produce  d i a g n o s e s  which a r e  o p t i m a l l y  

s u i t e d  f o r  r e s e a r c h  p u rp o s e s  when th e y  a r e  o p e r a t i n g  in a c l i n i c a l  

s e t t i n g .

Swets ,  P i c k e t t ,  Whi tehead ,  G e t t y ,  Schnur ,  Swets ,  and Freeman

(1979) have d i s c u s s e d  t h e  u se  o f  s i g n a l  d e t e c t i o n  a n a l y s e s  in t h e  

a s s e s sm e n t  o f  d i a g n o s t i c  e f f i c i e n c y ,  a p p l y in g  t h e i r  model t o  

com p u te r iz ed  tomography measurement d a t a .  I t  i s  o f  use  t o  n o t e  

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

va ry  in r e s e a r c h  and c l i n i c a l  s e t t i n g s ,  and t h i s  f a c t o r  may in f l u e n c e  

th e  c r i t e r i o n  l e v e l  o f  t h e  o b s e r v e r  (Zubin e t  a l . , 1 9 7 5 ) .  T h u s ,a .c l  i n i c i a n  

a t t e m p t s  t o  maximize t h e  p r o b a b i l i t y  o f  h i s  d e c i s i o n s  hav ing  bene­

f i c i a l  e f f e c t s ,  w eigh ing  t h e  c o s t s  o f  f a l s e  p o s i t i v e s  and i n c o r r e c t  

r e j e c t i o n s  o f  d i a g n o s t i c  c a t e g o r i e s  when making d e c i s i o n s .

H o s p i t a l  d i a g n o s e s  may s e r v e  s e v e r a l  p u r p o s e s ;  e x p e d i e n t  

ag reement among e x p e r t s  may be r e q u i r e d  In o r d e r  t o  q u a l i f y  t h e  

p a t i e n t  f o r  p lacem ent  in t h e  b e s t  a v a i l a b l e  t r e a t m e n t  program. In 

a d d i t i o n ,  programs must o f t e n  meet  q u o ta s  f o r  t h e  t r e a t m e n t  o f  a 

c e r t a i n  number o f  a c e r t a i n  ty p e  of  p a t i e n t  w i t h i n  a c e r t a i n  t ime 

p e r i o d .  I t  may be v i t a l  t o  t h e  i n t e r e s t s  o f  bo th  t h e  i n s t i t u t i o n  

and th e  p a t i e n t  t h a t  a d i a g n o s i s  be p ro v id e d  which w i l l  e n s u r e  

ad e q u a te  t h i r d - p a r t y  paym ents .  Such " a d m i n i s t r a t i v e  d i a g n o s e s "  may 

be h i g h l y  p r a g m a t i c ,  b u t  a r e  o f  l i t t l e  v a l u e  f o r  t h e  r e s e a r c h e r .



I t  i s  a l s o  well  r ec o g n iz e d  t h a t  some h o s p i t a l  d i a g n o s e s  a r e  

more " a c c e p t a b l e " ,  i . e . ,  l e s s  l i k e l y  t o  be c h a l l e n g e d  than  a r e  o t h e r s .  

C a t e g o r i e s  such as  u n d i f f e r e n t i a t e d  s c h i z o p h r e n i a  a r e  w ide ly  used 

and have vague and d i v e r s e  p r o g n o s t i c  and e t i o l o g i c a l  i m p l i c a t i o n s ;  

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

which may o r  may no t  be r e v i s e d  a t  a l a t e r  d a t e  i s  encouraged  by 

a d m i n i s t r a t o r s  (W i l l i am s ,  Note 8 ) .  W i l l i am s  has  a l s o  no te d  t h a t  t h e  

r e c e n t  i n c r e a s e  in use  o f  t h e  s c h i z o a f f e c t i v e  c a t e g o r i z a t i o n  

p a r t i a l l y  r e f l e c t s  a d e s i r e  t o  " c o v e r  a l l  b e t s "  when a p a t i e n t  shows 

mixed symptomatology.  A d i s c u s s i o n  o f  t h e  u t i l i t y  o f  t h e  s c h i z o ­

a f f e c t i v e  c a t e g o r i z a t i o n  i s  g iven  by P rocc i  (1976) .

V a r i a b i l i t y  o f  D i a g n o s t i c  C r i t e r i a

A g r e a t  dea l  o f  t h e  d i f f i c u l t y  e x p e r i e n c e d  in t h e  g e n e r a t i o n  

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

i d i o s y n c r a t i c  n a t u r e  o f  d i a g n o s t i c  c r i t e r i a .  These tend  t o  vary  

o v e r  t im e ,  s p a c e ,  over  i n d i v i d u a l  d i a g n o s t i c i a n s ,  and o v e r  i n t e r ­

v iewing  c o n t e x t  (Mannuzza, Note 9 ) .  Such v a r i a t i o n s  make i n t e r p r e ­

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

d i f f i c u l t  t a s k .  Gurland (1973) has  r e p o r t e d  t h a t  s u b j e c t i v e  j u d g ­

m en ts ,  d i f f e r e n c e s  in i n t e r v i e w i n g  s t y l e  and t r a i n i n g ,  t h e  use  o f  

p o o r l y  d e f i n e d  l a b e l s ,  which a r e  o f t e n  drawn from s e v e r a l  d i f f e r e n t  

c l a s s i f i c a t i o n  sy s tem s ,  and t h e  u se  o f  v a r i a b l e  d i a g n o s t i c  c r i t e r i a  

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

t h e  u s e  o f  s t r u c t u r e d  or  semi s t r u c t u r e d  i n t e r v i e w s  can he lp  t o  

r educe  t h e s e  p rob lem s .



For example ,  in t h e  U .S .A . ,  s c h i z o p h r e n i a  was d e f i n e d  more 

n a r ro w ly  in t h e  1 9 3 0 ' s than  in t h e  pos t -W or ld  War II e r a  (K ur iansky ,  

Deming & G ur land ,  197*0.  S ha rpe ,  G ur land ,  F i s h e r  6 F l e i s s  (Note 10) 

have r e p o r t e d  t h a t  t h e  v o c a b u la ry  used  t o  d e s c r i b e  p a t i e n t  b e h a v io r  

d i f f e r s  w i th  l o c a l e ,  and i s  e s p e c i a l l y  v a r i a b l e  c r o s s - c u l t u r a l l y .

As t h e  U .S . -U .K .  C ro s s -N a t io n a l  P r o j e c t  d e m o n s t r a t e d ,  American 

p s y c h i a t r i s t s  t e n d  t o  use  and d e f i n e  t h e  te rm " s c h i z o p h r e n i a "  more 

b r o a d ly  ( K e n d e l l ,  1971) ,  whereas  B r i t i s h  d i a g n o s t i c i a n s  w i l l  d e f i n e  

" s c h i z o p h r e n i a "  more na r row ly  and w i l l  t e n d  to  employ t h e  c a t e g o ry  

o f  " d e p r e s s i o n "  more f r e q u e n t l y  (S harpe ,  G ur land ,  F l e i s s ,  K e n d e l l ,  

Cooper & Copeland ,  197*0» American p s y c h i a t r i s t s  s ee  d e l u s i o n s  and 

h a l l u c i n a t i o n s  a s  v i r t u a l l y  pathognomonic o f  s c h i z o p h r e n i a ,  but  

t h i s  view i s  n o t  s h a r e d  by B r i t i s h  c l i n i c i a n s  (Edwards,  1972).

Even t h e  most w id e ly  used and b e s t  s t a n d a r d i z e d  d i a g n o s t i c  

schema have changed g r e a t l y  o v e r  t i m e .  The D ia g n o s t i c  and S t a t i s t i c a l  

Manual o f  Mental D i s o r d e r s  (DSM) o f  t h e  American P s y c h i a t r i c  A s s o c i ­

a t i o n ,  f i r s t  adop ted  in 1952,  has  undergone  s e v e r a l  r e v i s i o n s .  DSM II 

was deve loped  in 1968,  in c o l l a b o r a t i o n  w i th  t h e  World H ea l th  

O r g a n i z a t i o n ,  t o  p r o v i d e  a d i a g n o s t i c  schema which cou ld  be employed 

c r o s s - c u l t u r a l l y .  The most  r e c e n t  v e r s i o n ,  p u b l i s h e d  in 1980,  DSM I I I ,  

i s  more b e h a v i o r a l l y  o r i e n t e d ,  and i s  more l o g i c a l  and i n t e r n a l l y  

c o n s i s t e n t ,  w i th  e t i o l o g i c a l  and t h e r a p e u t i c  c o n s i d e r a t i o n s  employed 

t o  p roduce  more homogeneous d i a g n o s t i c  g roups  w i th  l e s s  o v e r l a p  and 

o f  a p p r o x im a te ly  equal  w i d t h .  DSM 111 i s  more c l o s e l y  r e l a t e d  t o  

a c t u a l  c l i n i c a l  o b s e r v a t i o n s  r a t h e r  th a n  t o  i n f r e q u e n t l y  seen  

t e x tb o o k  c a s e s ,  and p r o v i d e s  s p e c i f i c  c r i t e r i a  f o r  each  d i s o r d e r .



DSM II I  d ia g n o s e s  can now be p ro v id e d  w i th  s e v e ra l  d im ens ions  

th rough  th e  use  o f  m u l t i a x i a l  c l a s s i f i c a t i o n .  These in c lu d e :

(1)  p r e s e n t  symptomatology (2) h i s t o r y  o f  p a s t  p e r s o n a l i t y  and 

developmenta l  d i s o r d e r s  (3)  a s s e s sm en t  o f  n o n - p s y c h i a t r i c  (m e d ic a l )  

d i s o r d e r s  (A) s e v e r i t y  o f  p s y c h o s o c i a l  s t r e s s o r s  and (5)  a measure 

o f  t h e  d eg ree  and s e v e r i t y  o f  impai rmen t;  t h e  h i g h e s t  l e v e l  of  

f u n c t i o n i n g  in t h e  p a s t  y e a r .

In t h e  p r e s e n t  s t u d y ,  t h e  use  o f  an i n t e r v i e w  which p e r m i t t e d  

th e  use o f  R esearch  D i a g n o s t i c  C r i t e r i a  (RDC), which were developed  

by S p i t z e r ,  E n d i c o t t  and Robins (1977)» p r o v i d e s  d ia g n o s e s  which 

a r e  co n g ru en t  w i th  DSM I I I  c l a s s i f i c a t i o n s .

Confounding Due t o  S o c ia l  i n t e r a c t i o n  F a c t o r s

I n d iv i d u a l  f a c t o r s ,  t h e  s t y l e  o f  i n t e r a c t i o n  and s o c i a l  

s t i m u l u s  v a l u e  o f  bo th  t h e  p a t i e n t  and c l i n i c i a n ,  as  wel l  a s  t h e  

i n t e r v i e w  env i ronm ent  te n d  t o  i n t e r a c t  t o  produce  a d i a g n o s t i c  

im pres s ion  ( S a l z i n g e r ,  Note 1 1 ) .  Some o f  t h e s e  f a c t o r s  a r e  l e s s e n e d  

by t h e  o b j e c t i v i t y  i n t r o d u c e d  by semi s t r u c t u r e d  i n t e r v i e w i n g  t e c h ­

n i q u e s .  In h o s p i t a l  d i a g n o s e s ,  soc ioeconomic  and r a c i a l  f a c t o r s  

have been found t o  be powerful  confound ing  f a c t o r s .  Black p a t i e n t s  

were more l i k e l y  t o  be d ia g n o sed  a s  s c h i z o p h r e n i c  in h o s p i t a l  

s e t t i n g s ,  bu t  f o r  t h e  U .S . -U .K .  p r o j e c t  s t a f f  who used semi s t r u c t u r e d  

i n t e r v i e w i n g  t e c h n i q u e s  t h e  r a c e  o f  t h e  p a t i e n t  and h i s  d i a g n o s i s  

were u n r e l a t e d  (Simon, F l e i s s ,  G ur land ,  S t i l l e r  $ Sharpe ,  1973);  

however,  d e p r e s s e d  b l a c k s  were found  t o  d i f f e r  from d e p re s s e d  w h i te  

p a t i e n t s  in t h a t  t h e y  r e p o r t e d  more w or ry ,  m uscu la r  t e n s i o n ,  

au tonomic symptoms w i th  a n x i e t y ,  s o m a t ic  c o m p l a i n t s ,  and i r r i t a b i l i t y .



An i n c r e a s e d  tendency  f o r  b l a c k  p a t i e n t s  t o  s o m a t i c i z e  has o f t e n  

been r e p o r t e d  (F rank ,  19^*7; M i l l e r ,  Knapp & D a n i e l s ,  1968; O la taw ura ,  

1973; Simon, 1965; S t .  C l a i r ,  1951).

De Hoyos and De Hoyos (1965) have s u g g e s te d  t h a t  t h e  tendency  

f o r  b l a c k  s c h i z o p h r e n i c  p a t i e n t s  t o  r e p o r t  fewer  symptoms th a n  do 

w h i t e  s c h i z o p h r e n i c  p a t i e n t s  i s  l a r g e l y  due t o  prob lems in m o t i v a t i o n  

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

However, P a rk e r  & K l e i n e r  (1966) p o s i t  t h a t  urban  b la c k  f a m i l i e s  may 

a l s o  be l e s s  t o l e r a n t  o f  p s y c h i a t r i c  symptomatology than  a r e  

com parab le  w h i t e  f a m i l i e s , a n d  may have a b e t t e r  r a p p o r t  w i th  t h e  

a g e n c i e s  m e d ia t i n g  adm iss ion  i n t o  t r e a t m e n t  f a c i l i t i e s .  They 

n o te d  t h a t  b l a c k  d e p r e s s i v e s  sough t  t r e a t m e n t  sooner  than  d id  w h i t e  

d e p r e s s i v e s  ( t h e  means were 6 .0  months v s .  9 .7  m on ths) .

Tonks,  Paykel  and Klerman (1970) r e p o r t e d  t h a t  when semi­

s t r u c t u r e d  i n t e r v i e w  d a t a  f o r  d e p re s s e d  b la ck  v s .  w h i t e  p a t i e n t s  

were c o r r e c t e d  f o r  s o c i a l  c l a s s  d i f f e r e n c e s ,  t h e  o n ly  symptomat ic  

d i f f e r e n c e s  found were t h a t  t h e  w h i t e  p a t i e n t s  were more s u b j e c t i v e l y  

h e l p l e s s  than  were t h e  b l a c k s ,  and t h a t  t h e  b l a c k s  were l e s s  

s e v e r e l y  d e p r e s s e d  and had sough t  t r e a t m e n t  s o o n e r .  L i s s ,  W einer ,  

Robins and R ic ha rdson  (1973) and Weiner ,  L i s s  and Robins  (1973) 

found t h a t  w i th  t h e  use  o f  semi s t r u c t u r e d  i n t e r v i e w s ,  b la c k  

p a t i e n t s ,  when compared w i th  w h i t e  p a t i e n t s ,  had more d e l u s i o n s  >(of 

r e f e r e n c e ,  body change  and g r a n d e u r )  and r e p o r t e d  more h a l l u c i n a t i o n s  

(bo th  a u d i t o r y  and v i s u a l ) .

I t  has  been s u g g e s t e d  t h a t  much o f  t h e  v a r i a t i o n  in e x p r e s s e d  

symptomatology o f  m i n o r i t y  group p a t i e n t s  may be due t o  s o c i a l  

c l a s s  more th a n  t o  e t h n i c i t y  d i f f e r e n c e s  (F a b re g a ,  S w a r tz ,  &



W a l la c e ,  19 6 8 ) .  Lehmann ( 1 9 7 0  found t h a t  lower soc ioeconomic  

group s u b j e c t s  a r e  more l i k e l y  t o  be d iagnosed  a s  having  s c h i z o ­

p h r e n i a  than  a f f e c t i v e  d i s o r d e r s .  S oc ia l  c l a s s  d i f f e r e n c e s  

( J a c o b s ,  C h a r l e s ,  J a c o b s ,  W e in s te in  & Mann, 1972) t e n d  t o  confound 

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

r e q u e s t  and r e c e i v e  d i r e c t  and a c t i v e  so m a t ic  i n t e r v e n t i o n  r a t h e r  

than  lo n g - t e rm  i n s i g h t - o r i e n t e d  t h e r a p y ,  and th e y  te n d  t o  be g iven 

d i a g n o s e s  which would s u p p o r t  such  a t h e r a p e u t i c  s t r a t e g y .

R e d l i c h ,  H o l l i n g s h e a d  and B e i l i s  (1955) have d i s c u s s e d  th e  

problem o f  i n c o n g r u i t y  of  p e r c e p t i o n s  in i n t e r a c t i o n s  o f  lower 

soc ioeconomic  group p a t i e n t s  w i th  m i d d l e - c l a s s  t h e r a p i s t s .  These 

r e s e a r c h e r s  s u g g e s t e d  t h a t  t h e r e  t e n d s  t o  be a p p re h e n s io n  o f  

sp eak in g  f r e e l y  on t h e  p a r t  o f  t h e  p a t i e n t ,  coup led  w i th  a l a c k  

o f  u n d e r s t a n d i n g  a s  t o  why c e r t a i n  q u e s t i o n s  ( p a r t i c u l a r l y  

h i s t o r i c a l  o n e s )  a r e  a s k e d .  Immediate r e l i e f  i s  demanded,  and th e  

p a t i e n t  i s  d i s i l l u s i o n e d  and d i s a p p o i n t e d  when no such r e l i e f  i s  

p r o v i d e d .  The t h e r a p i s t ,  on t h e  o t h e r  hand ,  s e e s  t h e  p a t i e n t  as  

l a c k i n g  bo th  i n s i g h t  and m o t i v a t i o n ,  and a s  b e in g  u n c o o p e r a t i v e ;  

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

R e s e a r c h - o r i e n t e d  i n t e r v i e w s  which a r e  s e p a r a t e d  from th e  t h e r a p e u t i c  

c o n t e x t  h e lp  e l i m i n a t e  t h i s  p rob lem ,  and semi s t r u c t u r e d  i n t e r v i e w s  

used  in c o n j u n c t i o n  w i th  p s y c h o p h y s ic a l  m easures  may h e lp  t o  answer 

im p o r tan t  e p i d e m i o l o g i c a l  q u e s t i o n s  such a s  t h e  d e g r e e  t o  which 

b l a c k  v s .  w h i t e  d e p r e s s i v e s  a c t u a l l y  might  d i f f e r  in t h e  p sycho ­

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

d i f f e r e n c e s  a r e  t h e  p r o d u c t  o f  a complex s o c i a l  m a t r i x .
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Semi s t r u c t u r e d  In t e r v i e w s  in a Research  S e t t i n g

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

r e l e v a n t  f a c t o r s  in semi s t r u c t u r e d  i n t e r v i e w i n g .  New r a t e r s  t end  

t o  r a t e  p a t i e n t  symptomatology a s  more s e v e r e  than  do e x p e r i e n c e d  

r a t e r s  (Wing, Cooper 6 S a r t o r i u s ,  197^ ) .  The r a t e r ' s  e x p e c t a t i o n s  

can a l s o  i n f l u e n c e  r a t i n g s .  Kendell  (1968) has  n o te d  t h a t  i f  a 

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

t h i s  " h a l o  e f f e c t "  i s  l i k e l y  t o  produce  an o b s e r v a t i o n  b i a s  towards  

f i n d i n g  such  symptom c l u s t e r s  in c e r t a i n  p a t i e n t  g ro u p s .  C o s t e l l o  

(1970) and Eysenck (1970) have d i s c u s s e d  t h i s  i n t e r a c t i o n  between 

t h e  d i a g n o s t i c i a n ' s  t h e o r e t i c a l  framework and t h e  p e r c e p t i o n  o f  

d e p r e s s i v e  syndromes.  Th is  b i a s  can h e lp  p e r p e t u a t e  c e r t a i n  

d i a g n o s t i c  m yths ,  even in t h e  f a c e  o f  t h e  s o r t  o f  c l u s t e r i n g  and 

t y p o l o g i c a l  r e s e a r c h  which Lor r  ( 1 9 6 6 ) has noted  i s  d e s ig n e d  t o  

r e f i n e  p r e v i o u s l y  un re c o g n iz e d  syndromes.

S t e r e o t y p e s  formed e a r l y  in an i n t e r v i e w ,  e s p e c i a l l y  in t h e  

l e s s  s t r u c t u r e d  o n e s ,  a r e  hard  t o  b r e a k .  Kendell  (1973) r e p o r t e d  

t h a t  p r e l i m i n a r y  d ia g n o s e s  made w i t h i n  t h r e e  minu tes  g e n e r a l l y  

remained c o n g ru e n t  w i th  t h o s e  made a t  t h e  end o f  a f u l l  u n s t r u c t u r e d  

i n t e r v i e w .  Use o f  semi s t r u c t u r e d  i n t e r v i e w s  h e lp s  a s s u r e  t h a t  a l l  

r e q u i s i t e  q u e s t i o n s  w i l l  be asked  and a l l  r e l e v a n t  a r e a s  a r e  probed 

so a s  t o  a s s u r e  a more w e l l - r o u n d e d  i n t e r v i e w .  In t h e  CIS/MDSS, 

r a t i n g s  a r e  made on i n d i v i d u a l ,  c l e a r l y - d e f i n e d  symptoms, and t h e  

r a t e r  i s  r e q u i r e d  t o  p r o v id e  examples o f  each ;  a p r o c e d u r e  which 

r ed u ce s  confound ing  d u e  t o  " c l i n i c a l  i n t u i t i o n " - p r o d u c e d  h a lo  

e f f e c t s .



I n t e r v i e w  c o n t e x t  f a c t o r s ,  such as  t h e  c i r c u m s ta n c e s  o f  the  

i n t e r v i e w ,  and t h e  r a t e r ' s  knowledge o f  p r i o r  d ia g n o s e s  g ive n  to  

t h e  s u b j e c t  can a l s o  i n f l u e n c e  r a t i n g s  (Mannuzza, Note 9 ) .  To 

dea l  w i th  t h i s  in t h e  p r e s e n t  s t u d y ,  a l l  t h e  r a t e r s  e x c e p t  one 

were k ep t  b l i n d  t o  t h e  p a t i e n t s '  h o s p i t a l  d i a g n o s e s ,  and no r a t e r s  

were aware o f  t h e  o t h e r  r a t e r s '  c o n c l u s i o n s .  P a t i e n t s  were 

informed t h a t  i n fo rm a t io n  g iven  in t h e  i n t e r v i e w  was c o n f i d e n t i a l ,  

and would no t  a f f e c t  t h e i r  t r e a t m e n t .

Semi s t r u c t u r e d  i n t e r v i e w s  p r o v id e  a compromise between th e  

r i g i d i t y  o f  s t r u c t u r e d  in t e r v i e w s  and s e l f - r a t i n g  s c a l e s  and th e  

openness  o f  a c l i n i c a l  i n t e r v i e w .  P r e - d e t e r m in e d  q u e s t i o n s  a r e  

a s k e d ,  u s u a l l y  in a p r e - d e t e r m in e d  o r d e r ;  many o f  t h e s e  semi­

s t r u c t u r e d  i n t e r v i e w s  f u n c t i o n  l i k e  b ran ch in g  p rograms,  a l l o w in g  

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

and p r o v i d i n g  d e t a i l e d  p robes  f o r  i tems answered  p o s i t i v e l y .  The 

CIS/MDSS i s  s t r u c t u r e d  in t h i s  manner.  The i n t e r v i e w e r  i s  g iven  

leeway t o  q u e s t i o n  t h e  s u b j e c t  on u n c l e a r  p o i n t s  o r  t o  r e p h r a s e  

q u e s t i o n s  and r e s t a t e  t h e  s u b j e c t ' s  r e s p o n s e s  in such a way a s  t o  

e s t a b l i s h  b e t t e r  r a p p o r t  and p r o v id e  feedback  t o  a s s u r e  t h a t  bo th  

p a r t i e s  u n d e r s t a n d  what  has  been communicated.

O p e r a t i o n a l i z e d  S c o r i n g . Semi s t r u c t u r e d  i n t e r v i e w s  can be 

s c o re d  bo th  by t h e  use  o f  o p e r a t i o n a l i z e d  d i a g n o s t i c  c r i t e r i a  and 

by computer  p rogram s .  For i n s t a n c e ,  t h e  P r e s e n t  S t a t e  Examinat ion 

can be s c o re d  by CATEGO (Wing e t  a l . ,  197*0,  and th e  C u r r e n t  and 

P a s t  Psychopa tho logy  S c a l e s  ( E n d i c o t t  S S p i t z e r ,  1972) can be s c o re d



by DIAGNO ( S p i t z e r  £ E n d i c o t t ,  1968; 1969) programs.  The r e s u l t i n g  

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

( S p i t z e r  £ E n d i c o t t ,  1973)* The Schedule  f o r  A f f e c t i v e  and 

S c h iz o p h re n i c  D i s o r d e r s  ( S p i t z e r  S E n d i c o t t ,  1975) can be used t o  

g e n e r a t e  Resea rch  D ia g n o s t i c  C r i t e r i a  ( S p i t z e r ,  E n d i c o t t  & Robins ,  

1975) e v a l u a t i o n s .

E x t e n t  o f  Use o f  Semi s t r u c t u r e d  T ec h n iq u es .  Semi s t r u c t u r e d  

i n t e r v i e w  t e c h n i q u e s  have g a ined  in p o p u l a r i t y  in r e c e n t  y e a r s ;  

t h e  Schedule  f o r  A f f e c t i v e  D i s o r d e r s  and S c h iz o p h re n ia  ( S p i t z e r  £ 

E n d i c o t t ,  1975) i s  c u r r e n t l y  used  in o ve r  100 r e s e a r c h  u n i t s  

( E n d i c o t t ,  Note 12 ) .  The P r e s e n t  S t a t e  Examinat ion (Wing e t  a l . ,  

197*0 has  been t r a n s l a t e d  i n t o  12 la n g u a g e s ,  and th e  C ro s s -N a t io n a l  

P r o j e c t ' s  Combined Mental S t a t e  Schedule  (G ur land ,  F l e i s s ,  Goldberg ,  

S ha rpe ,  Copeland ,  K e l l e h e r ,  K e l l e t t  £ G our lay ,  1976) has been 

t r a n s l a t e d  i n t o  3 l a n g u a g e s .

Advantages  o f  Semi s t r u c t u r e d  In t e r v i e w s  o ve r  More S t r u c t u r e d  

T e c h n iq u e s .  Semi s t r u c t u r e d  i n t e r v i e w s ,  u n l i k e  both  s e l f - r e p o r t  

s c a l e s  and more h i g h l y  s t r u c t u r e d  i n s t r u m e n t s ,  a l lo w  f o r  th e  

c l a r i f i c a t i o n  o f  communica tions  beyond t h e  p r i n t e d  i n t e r c h a n g e  s e t  

down in t h e  p r o t o c o l .

Th is  i s  o f  im por tance  bo th  in t h e  development o f  good r a p p o r t  

and t o  promote h o n e s t  answ er ing  a t  t h e  h i g h e s t  l e v e l  o f  i n s i g h t  

p o s s i b l e .  U nc lea r  o r  u n co n v e n t io n a l  r e s p o n s e s  can be probed  in a 

s u i t a b l e  manner,  and q u e s t i o n i n g  can c o n t i n u e  u n t i l  a s a t i s f a c t o r y  

r e s o l u t i o n  o f  t h e  i tem is  o b t a i n e d .
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In s t r u c t u r e d  in t e r v i e w s  and in s e l f - r e p o r t  s c a l e s ,  both  

c l a r i t y  and r a p p o r t  a r e  o f t e n  l o s t  by t h e  i n f l e x i b i l i t y  produced 

by t h e  s t a n d a r d i z e d  n a t u r e  o f  th e  q u e s t i o n s  a sk ed .  In s t r u c t u r e d  

in t e r v i e w s ,  o n ly  c e r t a i n  probe  q u e s t i o n s  a r e  a l lo w e d ,  and t h e s e  

q u e s t i o n s  a r e  n o t  t o  be r e p h ra s e d  o r  th e  o r d e r  o f  q u e s t i o n s  

r e a r r a n g e d .

Semi s t r u c t u r e d  i n t e r v i e w s  have s e v e r a l  a d v a n ta g e s  over  s e l f -  

r e p o r t  s c a l e s  (Mannuzza, Note 9 ) .  These in c lu d e  t h e  a b i l i t y  t o  

dea l  w i th  more s e v e r e l y  d i s t u r b e d  p a t i e n t s  and w i th  th o s e  who may 

not  be l i t e r a t e  in E n g l i s h .  Both speech  and b eh a v io r  samples a r e  

r e c o rd e d ;  t h i s  a l lo w s  f o r  t h e  r a t i n g  o f  i t ems l i k e  th o u g h t  d i s o r d e r  

( i . e . ,  ne o lo g i s m s ,  i n c o h e re n c e ,  lo o s e  a s s o c i a t i o n s )  and b i z a r r e  

b eh av io r  and psychomotor r e t a r d a t i o n  o r  a g i t a t i o n .  These a r e  no t  

always w i t h i n  t h e  s u b j e c t i v e  aw areness  o f  t h e  p a t i e n t  when they  

a r e  p r e s e n t  t o  an o b j e c t i v e  o b s e r v e r .  S p i t z e r  and E n d i c o t t  (1973) 

have no ted  t h a t  a p p r o p r i a t e n e s s  o f  a f f e c t  and b e h a v io r  a r e  ex t re m e ly  

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

o f t e n  l a c k s  i n s i g h t  in t h e s e  a r e a s .  The same is  t r u e  f o r  impaired 

r e a l i t y  t e s t i n g  and im pai red  i n t e r p e r s o n a l  r e l a t i o n s .  Semi s t r u c t u r e d  

i n t e r v i e w s  have t h e  a dvan tage  o f  b e ing  a b l e  t o  tap  bo th  t h e  s u b j e c t ­

ive and o b j e c t i v e  components o f  f a c t o r s  l i k e  memory impai rmen t,  

psychomotor r e t a r d a t i o n ,  and b e l l i g e r e n c e .  Both c h r o n i c i t y  and 

s e v e r i t y  o f  symptomatology can be a s s e s s e d  in d e p e n d e n t l y  w i th  

g r e a t e r  e a s e  in s e m i s t r u c t u r e d  i n t e r v i e w s  than  in s e l f - r e p o r t  

q u e s t i o n n a i r e s ,  which o f t e n  confound t h e s e  two.  C l a r i f i c a t i o n s



can a l s o  be made on o t h e r  f a c t o r s  which p a t i e n t s  t e n d  no t  t o  

d i f f e r e n t i a t e .  Halo e f f e c t s  e x i s t  f o r  bo th  t h e  p a t i e n t s '  and 

d o c t o r s '  p e r c e p t i o n s  o f  p a t i e n t  symptomatology.  For i n s t a n c e ,

P in a rd  and T e t r e a u l t  (197*0 r e p o r t e d  t h a t  p a t i e n t s  t e n d  n o t  t o  

d i s t i n g u i s h  between s a d n e s s ,  f a t i g u e ,  and a n x i e t y  i f  d e t a i l e d  

q u e s t i o n s  a r e  n o t  asked  on t h e s e  m a t t e r s ,  s i n c e  t h e  p a t i e n t s  

t e n d  t o  e x p e r i e n c e  t h e s e  s i m u l t a n e o u s l y .  F o r th e rm o re ,  t h e s e  

p a t i e n t s  o f t e n  te n d  t o  e x p r e s s  a n x i e t y  in te rm s  c o n n o t a t i v e  o f  

a g g r e s s i o n .  Simon e t  a l .  (1973) Have no ted  t h a t  b la ck  p a t i e n t s  

t end  t o  e x p r e s s  anx ie ty ,  symptoms in so m a t ic  t e rm s .

Advantages o f  Semi s t r u c t u r e d  In t e r v i e w s  o ve r  Less S t r u c t u r e d  

T e c h n iq u e s . Semi s t r u c t u r e d  s c a l e s  a r e  b e t t e r  than  u n 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 s  in t h a t  th e y  a s s u r e  t h a t  a l l  r e l e v a n t  q u e s t i o n s  

w i l l  be a s k e d ,  and th e  i n t e r v i e w e r  w i l l  n o t  be e a s i l y  s i d e t r a c k e d .

The s o c i a l  s t im u l u s  v a lu e  o f  t h e  i n t e r v i e w e r  i s  s t a n d a r d i z e d  

w i t h i n  c e r t a i n  l i m i t s ,  which may he lp  r ed u ce  confound ing  due t o  

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

development  o f  a d e q u a te  r a p p o r t  w i th  t h e  i n t e r v i e w e e .  Y e t ,  s c o r i n g  

o f  semi s t r u c t u r e d  i n t e r v i e w s  i s  h i g h l y  s t a n d a r d i z e d ,  and i s  in most 

c a s e s  done on an i t e m -b y - i t e m  b a s i s .  Th i s  h e l p s  r educe  ha lo  e f f e c t s  

by b r e a k i n g  t h e  syndrome in q u e s t i o n  down i n t o  o b j e c t i v e  components 

which a r e  r a t e d  as  p r e s e n t  o r  a b s e n t .

Semi s t r u c t u r e d  i n t e r v i e w s  have been found t o  p o s s e s s  high 

r e l i a b i l i t y  and v a l i d i t y  when used  by e x p e r i e n c e d  c l i n i c i a n s  

(Gur land e t  a l . ,  1976; S p i t z e r ,  E n d i c o t t  6 Cohen, 1967; Wing e t  

a l . ,  197*0.
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The Combined In s t rum en t  S c h e d u l e / M u l t i p l e  D ia g n o s t i c  S t r a t e g y  Schedule  

The Combined In s t ru m en t  S c h e d u l e / M u l t i p l e  D i a g n o s t i c  S t r a t e g y  

S c h e d u le ,  a l s o  known a s  t h e  CIS/MDSS, (Mannuzza, S p r in g  S Yozawitz ,

Note 7) was deve loped  by members o f  t h e  P sychophys io logy  S e c t io n  o f  

B io m e t r i c s  R e s e a rc h ,  New York S t a t e  P s y c h i a t r i c  I n s t i t u t e  (now th e
T

Department  o f  P sychophys io logy  o f  New York S t a t e  P s y c h i a t r i c  

I n s t i t u t e )  t o  p r o v id e  a s e m i s t r u c t u r e d  r e s e a r c h  i n t e r v i e w  s u i t a b l e  

f o r  d i a g n o s i s  o f  l a r g e  numbers o f  s u b j e c t s  t o  be t e s t e d  in s e v e r a l  

p sy c h o p h y s ic a l  l a b s .  Th i s  i n t e r v i e w  combined th e  a d v a n ta g e s  i n h e r e n t  

in s e v e r a l  d i a g n o s t i c  measures  which have shown t h e i r  u t i l i t y  in a 

r e s e a r c h  s e t t i n g .

The CIS/MDSS i s  composed o f  i t ems taken  from t h r e e  o t h e r  s c a l e s ,  

w i th  t h e  e l i m i n a t i o n  o f  o v e r l a p p i n g  i t em s .  I t  i n c lu d e s  a l l  140 i tems 

from th e  P r e s e n t  S t a t e  E x a m in a t io n ' s  N in th  E d i t i o n  (Wing e t  a l . ,  1974),  

185 i tems from t h e  Combined Mental S t a t e  Schedu le  used  in t h e  U .S .-U .K .  

C ro s s - N a t io n a l  Study (Cooper,  K e n d e l l ,  G ur land ,  S a r t o r i u s  & F a r k a s ,

1969),  and 50 i tems from t h e  Schedule  f o r  A f f e c t i v e  D i s o r d e r s  and 

S c h iz o p h re n i a  (o r  SADS, deve loped  by S p i t z e r ,  E n d i c o t t  & Robins ,  1975)* 

The PSE i tems can be used t o  d e r i v e  a CATEGO computer  d i a g n o s i s  

and Syndrome Check L i s t  c l a s s i f i c a t i o n s .  The PSE has t h e  a d v an tag e  

o f  a g l o s s a r y  o f  d e f i n i t i o n s  and c l a r i f i c a t i o n s  in t h e  manual ,  The 

Measurement and C l a s s i f i c a t i o n  o f  P s y c h i a t r i c  Symptoms (Wing e t  a l . ,  

1974) which p r o v i d e s  r a t i n g  i n s t r u c t i o n s ,  r e l i a b i l i t y  i n f o r m a t i o n ,  and 

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

The Combined Mental S t a t e  S c h e d u le ,  a l s o  known a s  t h e  U .S . -U .K .  

I n t e r v i e w  S c h e d u le ,  can be r a t e d  f o r  symptom f a c t o r  s c o r e s  (Cooper 

e t  a l . ,  1969; F l e i s s ,  Gurland & Cooper ,  1971) t o  d e r i v e  a symptom



p r o f i l e  based  on a f a c t o r  a n a l y s i s  o f  d a t a  from 500 p a t i e n t s  from 

London and from t h e  New York h o s p i t a l  in which t h i s  p r e s e n t  s tudy  

was conduc ted .

The Schedule  f o r  A f f e c t i v e  D i s o r d e r s  and S c h iz o p h re n ia  was 

e s p e c i a l l y  d e s ig n e d  t o  p r o v id e  t h e  i n fo rm a t io n  n e c e s s a r y  t o  d e r i v e  

d i a g n o s e s  a c c o r d in g  t o  th e  R esearch  D ia g n o s t i c  C r i t e r i a  ( S p i t z e r ,  

E n d i c o t t  6 Robins ,  1975)» a r e s e a r c h - o r i e n t e d  d i a g n o s t i c  too l  u s in g  

te rm s  and c r i t e r i a  more o r  l e s s  cong ruen t  w i th  t h o s e  p roposed  f o r  

use  in t h e  American P s y c h i a t r i c  A s s o c i a t i o n ' s  new DSM I I I  (1980).  

The RDC was found t o  have a h ig h e r  r e l i a b i l i t y  than  DSM II f o r  a l l  

d i a g n o s t i c  c a t e g o r i e s  in a s tu d y  w i th  120 p s y c h i a t r i c  p a t i e n t s  

( S p i t z e r ,  E n d i c o t t ,  Robins ,  Kur iansky & G ur land ,  1975).

In o r d e r  t o  s u c c e s s f u l l y  combine t h e s e  i tems in t o  a s c a l e  

which would f low smoothly  and n o t  be o f  e x c e s s i v e  l e n g t h ,  s e v e ra l  

changes  were made in t h e  t h r e e  c o n s t i t u e n t  s c h e d u l e s .

I tems from th e  U.S .-U .K.  I n t e r v i e w  Schedule  (which i s  a l s o  

known as  t h e  Combined Mental S t a t e  S chedu le )  no t  n e c e s s a r y  f o r  t h e  

d e r i v a t i o n  o f  t h e  20 symptom f a c t o r s  were d e l e t e d .  SADS q u e s t i o n s  

n o t  e s s e n t i a l  t o  RDC d ia g n o s e s  were a l s o  d e l e t e d ,  and redundan t  

q u e s t i o n s  from t h e  s c a l e s  were combined ,  which sometimes r e q u i r e d  a 

s l i g h t  re -w ord ing  o f  t h e  q u e s t i o n s .  However, i f  t h e s e  i tems were 

s co red  d i f f e r e n t l y  in some way in t h e  d i f f e r e n t  i n t e r v i e w s ,  bo th  of  

t h e  i tems were r e t a i n e d  in t h e i r  o r i g i n a l  form.  In a d d i t i o n ,  U .S . -  

U.K. (CMS) i tems t h a t  would have been p l a c e d  a f t e r  PSE c u t o f f s  were 

moved f o rw a rd ,  so t h e i r  c o n t e n t  would n o t  be l o s t  i f  t h e  PSE c u t o f f  

s e c t i o n  was no t  employed.  PSE " d e p r e s s e d  mood" i t ems were moved



fo rw a rd ,  so t h a t  t h e  i n fo rm a t io n  c r u c i a l  f o r  d i f f e r e n t i a l  d i a g n o s i s  

o f  d e p r e s s i o n  would no t  be l o s t  i f  t h e  i n t e r v i e w  were t e rm i n a t e d  

p r e m a t u r e l y .  I t  shou ld  be n o t e d ,  however,  t h a t  s i n c e  t h i s  i s  a semi­

s t r u c t u r e d  i n t e r v i e w ,  i n d i v id u a l  i n t e r v i e w e r s  a r e  a l low ed  leeway 

a s  t o  t h e  o r d e r  in which t h e  s e c t i o n s  and q u e s t i o n s  w i t h i n  s e c t i o n s  

in t h e  i n t e r v i e w  a r e  a s k ed .

The g r e a t e s t  change was in th e  a l t e r a t i o n  o f  t h e  t ime c u t o f f s  

f o r  r a t i n g  p r e s e n c e  o f  symptomatology.  U .S .-U .K.  I n t e rv i e w  Schedule 

(Combined Mental S t a t e  Schedu le )  i tems and PSE i tems t r a d i t i o n a l l y  

employ a one month c u t o f f ,  w h i l e  SADS i tems a r e  s c o re d  from t h e  

b e g in n in g  o f  t h e  c u r r e n t  e p i s o d e  o r  t h e  p a s t  week.  An item was 

in c lu d ed  which a l low ed  f o r  t h e  s p e c i f i c a t i o n  o f  an a d j u s t a b l e  t ime 

c u t o f f .  P o s s i b l e  c u t o f f s  were:  (1) t h e  p a s t  week o r  two,  (2)  d u r in g  

t h e  c u r r e n t  e p i s o d e  ( " w h e n . . . a t  t h e i r  w o r s t " ) ,  (3)  d u r i n g  th e  p a s t  

y ea r  (when symptoms were " a t  t h e i r  w o rs t  d u r in g  t h e  p a s t  y e a r " ) ,  o r  

f o r  t h e  n o n - p a t i e n t s ,  "how you have been f e e l i n g  d u r in g  t h e  p a s t  

y e a r " .  To enhance r e l i a b i l i t y  and v a l i d i t y  in t h e  p r e s e n t  s t u d y ,  

t h e  t im e  c u t o f f s  a p p r o p r i a t e  t o  each  in d i v i d u a l  in s t ru m e n t  were 

r e t a i n e d  in t h e  s c o r i n g  o f  i t s  c o n s t i t u e n t  q u e s t i o n s .

A more d e t a i l e d  a c c o u n t  o f  t h e  deve lopment o f  t h e  CIS/MDSS 

i s  g iven  by Mannuzza (Note 13 ) .

Drug Dosage
S ince  m e d ic a t io n s  cou ld  no t  be c o n t r o l l e d  in th e  p r e s e n t  s t u d y ,  

a conce rn  e x i s t e d  t h a t  th e y  might  a c t  a s  a confound ing  f a c t o r .  Th is  

c o u ld  o c c u r  th rough  any com bina t ion  o f  s e v e r a l  mechanisms.

M ed ica t ion  c o u ld  a l t e r  o v e r a l l  t h r e s h o l d  l e v e l s  o r  a f f e c t  

t h e  s l o p e  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  by s e l e c t i v e l y  a l t e r i n g
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p r o c e s s i n g  e f f i c i e n c y  a t  some d u r a t i o n s .  Medica t ion  cou ld  a l s o  

produce  i n t e r a c t i o n s  w i th  symptomatology in any of  s e v e r a l  ways.

For i n s t a n c e ,  t h e  drugs  cou ld  simply  a l t e r  t h e  symptomatology 

p r e s e n t e d  by th e  p a t i e n t s ,  bu t  such d ru g - in d u ce d  changes  in symptom­

a t o l o g y  cou ld  then  a l t e r  th e  d ia g n o se s  given to  some p a t i e n t s .  

Drug-symptom i n t e r a c t i o n s  might  be g r o u p - s p e c i f i c  ( i . e .  p h e n o t h i a z i n e s  

may cause  a c l i n i c a l  improvement in s c h i z o p h r e n i c  p a t i e n t s ,  bu t  have 

a d i f f e r e n t  e f f e c t  on d e p re s s e d  p a t i e n t s ) .  In a d d i t i o n ,  p a t i e n t  

symptomatology cou ld  i n f l u e n c e  th e  ty p e  o r  q u a n t i t y  o f  m e d ic a t io n s  

g iv e n .  Th is  cou ld  produce f u r t h e r  confounding  i f  m e d ica t ion  were 

t o  have an e f f e c t  on th e  p a t i e n t s '  a u d i t o r y  f u n c t i o n i n g .

Effects of Medication on Auditory Measures
Baru (1967) had found t h a t  c a f f e i n e  d e c re a se d  t h e  s lo p e  of  

temporal  i n t e g r a t i o n  f u n c t i o n s  by lower ing  t h r e s h o l d s  to  b r i e f  

(under  16 ms) s t i m u l i ,  and t h a t  1-amphetamine (which i n h i b i t s  

ca t e c h o la m in e  u p ta k e )  produced s t e e p e r  s loped  f u n c t i o n s  which had 

normal l e v e l  b r i e f  tone  t h r e s h o l d s ,  bu t  which showed in c re a s e d  

s e n s i t i v i t y  t o  longe r  d u r a t i o n  s t i m u l i  (p roduc ing  a longe r  c r i t i c a l  

d u r a t i o n ) .

I f  d rugs  w i th  e x c i t a t o r y  e f f e c t s  can a l t e r  temporal  i n t e g r a t i o n  

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

e s p e c i a l l y  t h o s e  w i th  dopaminerg ic  e f f e c t s ,  might  have s i m i l a r  

p r o p e r t i e s .  Both p h e n o t h i a z i n e s  and bu ty rophenones  a r e  known to  

b lock  dopamine r e c e p t o r s  and t o  i n c r e a s e  t h e  t u r n o v e r  o f  dopamine 

t o  hom o v a n i l l i c  a c i d  (Barbeau,  1972).  The p r e s e n c e  o f  dopaminerg ic  

synapses  in th e  temporal  lobe  has been su g g es ted  by Moore and Bloom 

(1978) .



Malone and Hemsley (1977) have r e p o r t e d  t h a t  a u d i t o r y  s e n s i t i v i t y  

in d e p r e s s i v e  p a t i e n t s  was worse p r i o r  t o  f o u r  t o  s i x  weeks o f  a n t i ­

d e p r e s s a n t  t r e a t m e n t .  Bruder e t  a l .  (1980) r e p o r t  f i n d i n g  a c o r r e l a ­

t i o n  ( r  = .45 ;  p < -05) between a n t i p s y c h o t i c  m e d ic a t io n  dosage  ( in  

ch lo rp ro m a z in e  e q u i v a l e n t s )  and r i g h t  e a r  c l i c k  t h r e s h o l d s  f o r  

s c h i z o p h r e n i c  p a t i e n t s .  No s i g n i f i c a n t  c o r r e l a t i o n s  were found 

between a f f e c t i v e  p a t i e n t s '  c l i c k  t h r e s h o l d s  and t h e i r  m e d ica t io n  

le v e l  in t h e  p r e s e n t  s t u d y ,  however.

No e v id e n c e  has  been found by Emmerich and Levine  (1973)» 

G r u z e l i e r  and Hammond (1976) ,  Ludwig e t  a l .  ( 1962 ) ,  Rappaport  and 

Hopkins (1969)* and Rappapor t  e t  a l .  (1972) o f  an a p p r e c i a b l e  a l t e r ­

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

p h e n o t h i a z i n e  a d m i n i s t r a t i o n .  Babkoff  e t  a l .  (Note 1) s t u d i e d  t h e  

r e l a t i o n s h i p  between p h e n o t h i a z i n e  dosage l e v e l  and a u d i t o r y  t h r e s h ­

o l d  v s .  d u r a t i o n  f u n c t i o n s  f o r  a group o f  p a t i e n t s  who were c l a s s i f i e d  

a s  hav ing  a f f e c t i v e  symptomatology,  o r  as  be ing  e i t h e r  h a l l u c i n a t i n g  

o r  n o n - h a l l u c i n a t i n g  p s y c h o t i c s  (p ro b ab ly  s c h i z o p h r e n i c s ) .  Although 

no a n a l y s i s  was done o f  t h e  r e l a t i o n s h i p  between drug  dosage and 

tempora l  i n t e g r a t i o n  f o r  each  o f  t h e s e  g roups  s e p a r a t e l y ,  an a n a l y s i s  

o f  v a r i a n c e  found t h a t  t h e r e  was no e f f e c t  o f  drug dosage  l e v e l  on 

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

S t .  J e a n ,  L idsky ,  Ban and Lehman (1964) found t h a t  b u t y r o ­

phenones tended  t o  lower s c h i z o p h r e n i c s '  c r i t i c a l  f l i c k e r  f u s i o n  

t h r e s h o l d s  measured in c y c l e s  p e r  second .  However, t h e y  d id  n o t  

c o n t r o l  f o r  c r i t e r i o n ,  and m ere ly  r e q u e s t e d  s u b j e c t s  t o  i n d i c a t e  

t h e  p o i n t  a t  which f u s i o n  was p e r c e i v e d .  As C l a r k ,  Brown, and



Rutschmann (1967) have n o t e d ,  c o n t r o l  o f  r e s p o n s e  c r i t e r i o n  th rough  

t h e  use  o f  s i g n a l  d e t e c t i o n  p r o c e d u re s  i s  an im por tan t  m e thodo log ica l  

c o n s i d e r a t i o n  in such s t u d i e s .

In t h e  p r e s e n t  s t u d y ,  r e l a t i o n s h i p s  between m e d ic a t io n  l e v e l  

and a u d i t o r y  t h r e s h o l d s ,  temporal  i n t e g r a t i o n  m easure s ,  measures  o f  

l a t e r a l i z a t i o n  o f  d y s f u n c t i o n ,  and o f  v a r i a b i l i t y  in t h r e s h o l d  le ve l  

w i t h i n  a s e s s i o n  a r e  examined.

I n t e r a c t i o n s  of  M ed ica t ion  w i th  Symptomatology

A l t e r a t i o n s  in Symptomatology. K le in  (1976) has s u gges ted  

t h a t  a f f e c t i v e  and s c h i z o p h r e n i c  p a t i e n t s ,  and even p a t i e n t s  in sub­

groups  w i t h i n  c a t e g o r i e s ,  t e n d  t o  r e a c t  t o  p s y c h o t r o p i c  d rugs  in a 

q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  d i f f e r e n t  manner.

E n d i c o t t  (Note ]k)  has no ted  t h a t  p h e n o t h i a z i n e s  tend  t o  b l u n t  

t h e  symptomatology seen  in b i p o l a r  d e p r e s s i v e s ,  p ro d u c in g  a s c h i z o -  

mimet ic  symptomatology which f r e q u e n t l y  confounds  a t t e m p t s  a t  d i a g ­

n o s i s .  For i n s t a n c e ,  when manic speech  i s  s lowed down by p sycho ­

motor r e t a r d a t i o n  due t o  p h e n o t h i a z i n e s ,  i t  i s  d e p r iv e d  o f  some of 

i t s  p r o s o d i c  em phas i s .  As a r e s u l t ,  i t  sounds l e s s  l o g i c a l ,  t o  th e  

p o i n t  o f  a p p e a r in g  t h o u g h t - d i s o r d e r e d .  Thus ,  f l i g h t  o f  i d e a s ,

(which ,  by i t s e l f ,  i s  symptomat ic  o f  mania,  and does  n o t  i n d i c a t e  

t h e  formal th o u g h t  d i s o r d e r  pathognomonic o f  s c h i z o p h r e n i a )  when 

slowed down, may seem l i k e  lo o s e  a s s o c i a t i o n s ,  o r  even inc ohe rence  

(which a r e  bo th  c o n s i d e r e d  t o  be formal th o u g h t  d i s o r d e r ,  p e r  s e . ,  

a c c o r d i n g  t o  RDC). A g i t a t e d  d e p r e s s i v e s  g iven  p h e n o t h i a z i n e s  t end  

t o  re sem ble  " b u r n t - o u t "  o l d  s c h i z o p h r e n i c s  and a r e  o f t e n  d iagnosed  

as  hav ing  r e s i d u a l  s c h i z o p h r e n i a .



Rifkin et al., (1975) and Van Putten and May (1978) have reported 
that anti-psychotic drugs produce "akinetic depression" in both 
schizophrenic and affective patients. This syndrome consists of 
psychomotor retardation, diminished speech, and depressed mood. 
Rifkin et a l . have suggested that much of the behavior commonly 
considered to be part of the schizophrenic process (little show of 
affect and lack of initiative) may be iatrogenic in nature, i.e., 
part of the akinetic syndrome of tardive dyskinesia.

Although it is impossible to determine, post hoc, whether 
medications have altered symptomatology, correlations of symptom­
atology with medication were determined. Relationships between 
project diagnosis and medication were also examined.

Influences of Symptomatology or Diagnosis on Type or Quality 
of Medication. Since phenothiazines are traditionally used in the 
treatment of schizophrenia and are not strongly indicated for the 
treatment of affective disorders, there is the possibility that, 
although all of the patients were given hospital diagnoses of 
"schizophrenia", patients with stronger schizophrenic symptomatology 
might have received a higher dose. If affective patients were less 
likely to receive high phenothiazine doses than were schizophrenics, 
a relationship between project diagnosis and/or symptom profiles 
might be observed.

Poorer auditory sensitivity has been observed in depressed 
patients (vs. nonpatients or schizophrenic subjects) by Bruder et 
al . (1975 ) ,  Bruder, Spring, Yozawitz and Sutton (198O), Malone and 
Hemsley (1977) and Yozawitz et a l . (1970 ) ;  and temporal integration



f u n c t i o n s  w i th  d i f f e r e n t  s l o p e s  have been o b s e rv ed  f o r  a f f e c t i v e s  

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

h a l l u c i n a t i n g  p s y c h o t i c s )  by Babkoff  e t  a l .  (Note 1 ) ,  a s  well  as  

between h a l l u c i n a t i n g  v s .  n o n - h a l l u c i n a t i n g  s c h i z o p h r e n i c s  (Bazhin ,  

Wasserman & T on k o n o g i i ,  1975)* T h e r e f o r e ,  t h e r e  i s  a conce rn  t h a t  

an i n t e r a c t i o n  between symptomatology o r  d i a g n o s i s ,  m e d i c a t i o n ,  

and t h r e s h o l d  l e v e l s  might  e x i s t  in t h e  p r e s e n t  s tu d y .  For t h i s  

r e a s o n ,  in a d d i t i o n  t o  t h e  a fo re m e n t io n e d  ex am in a t io n  o f  r e l a t i o n ­

s h i p s  between m e d ic a t io n  and th e  a u d i t o r y  m e asu re s ,  d a t a  were 

examined f o r  r e l a t i o n s h i p s  between p r o j e c t  d i a g n o s i s  and m e d ic a t io n  

l e v e l ,  a s  well  as  f o r  r e l a t i o n s h i p s  between each  o f  t h e  19 symptom 

f a c t o r s  measured in t h i s  s tu d y  and m e d ic a t io n  l e v e l .



CHAPTER II 

METHODS 

Appara tus

General  D e s c r i p t i o n

The a p p a r a tu s  used In t h e s e  exper im en t s  was p a r t  o f  the  

A ud i t ion  L abo ra to ry  o f  t h e  Department o f  P sychophys io logy ,  New 

York S t a t e  P s y c h i a t r i c  I n s t i t u t e .  I t  i s  o u t l i n e d  in a f u n c t i o n a l  

b lock  diagram in F ig u re  2 ,  and i s  d e s c r i b e d  in g r e a t e r  d e t a i l  by 

Babkoff  and S u t ton  (1968) and Yozawitz (1977) .

The a p p a r a t u s  a l low ed  f o r  t h e  p ro d u c t io n  and a t t e n u a t i o n  of  

s i n u s o i d a l  s t i m u l i  o f  d i f f e r e n t  f r e q u e n c i e s  and of  w h i te  n o i s e  

b u r s t s .  S t im u l i  cou ld  be p r e s e n t e d  a t  d i f f e r e n t  d u r a t i o n s  and a t  

d i f f e r e n t  r i s e  and decay t im es  t o  e i t h e r  e a r  o f  th e  s u b j e c t .  The 

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

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

The s u b j e c t s '  r e sponse  c o n s o le  and e v e n t s  w i th in  t h e  f o r c e d -  

c h o i c e  t a s k  were as f o l l o w s :  A red  l i g h t  f l a s h e d  f o r  500 ms t o  

i n d i c a t e  t h a t  a 7 s ec  r e s p o n s e  i n t e r v a l  had ended ,  and t h a t  th e  

nex t  t r i a l  cou ld  b e g i n .  When the  s u b j e c t  i n i t i a t e d  t h e  nex t  t r i a l  

by d e p r e s s i n g  a t e l e g r a p h  key mounted on t h e  r i g h t  s i d e  o f  th e  

s u b j e c t s '  r e s p o n s e  c o n s o l e ,  t h e  red  l i g h t  f l a s h e d  a g a in  t o  p ro v id e  

feedback  t h a t  t h e  t r i a l  had begun.  A f t e r  3 .6  s e c ,  a sequence of  

t h r e e  500 ms red  l i g h t s  f l a s h e d ;  each  a d j a c e n t  l i g h t  p a i r  was 

s e p a r a t e d  by 700 ms. The t a r g e t  s t im u lu s  (a to n e  o r  n o i s e  b u r s t )  

was p r e s e n t e d  t o  t h e  s u b j e c t  100 ms a f t e r  t h e  o n s e t  o f  one o f  t h e s e  

t h r e e  f l a s h e s .  The s u b j e c t  was r e q u i r e d  t o  p r e s s  one o f  t h r e e
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F ig u r e  2 .  A s c h e m a t ic  d ia gram o f  t h e  a p p a r a t u s  used t o  
g e n e r a t e  a u d i t o r y  s t i m u l i .



r e sponse  b u t t o n s  on th e  c o n s o le ,  t o  i n d i c a t e  h i s  a s sessm en t  o f  

which i n t e r v a l  c o n ta in e d  th e  s t i m u l u s .  If  th e  s u b j e c t  p r e s s e d  

t h e  b u t to n  which co r responded  t o  t h e  c o r r e c t  c h o ic e  d u r ing  t h e  7

sec  r e sponse  i n t e r v a l ,  a b lu e  feedback  l i g h t  was i l l u m i n a t e d .

A d i g i t a l  t ime g e n e r a t o r  w i th  a power supp ly  (Analog and 

D i g i t a l  Ins t rum en t  Company Type TG-700) and a General  Radio Pu lse  

G enera to r  (Type 1217-B) w i th  a Power Supply (Type 1203-B) were 

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

and th e  t im ing  of  t h e  re sponse  i n t e r v a l .

A Program M atr ix  ( l o c a l  d e s ig n )  p e r m i t t e d  th e  programming of  

s t im u lu s  e v e n t s  and r e sponse  i n t e r v a l s  f o r  each t r i a l .  An Audio 

Gate ( l o c a l  d e s ig n )  shaped th e  s i n u s o i d a l  o u tp u t  o f  t h e  H ew le t t -  

Packard Audio O s c i l l a t o r  (Model 200 CD) o r  t h e  o u tp u t  o f  a General  

Radio Random t-'oise G enera to r  (# 1390 B) i n t o  t r a p e z o i d a l  s t im u lu s  

p u l s e s  w i th  c o n t r o l l a b l e  r i s e  and decay t ime and d u r a t i o n .  The 

Random Noise G e n e r a t o r ' s  range s e t t i n g  was 20 KHz f o r  t h i s  s tu d y .  

The f r equency  o u tp u t  of  th e  Audio O s c i l l a t o r  was c o n s t a n t l y  

moni to red  by a H ew le t t -Packard  522B E l e c t r o n i c  Counte r .

The o u tp u t  s ig n a l  of  t h e  Audio Gate was a t t e n u a t e d  by a 

H ew le t t -Pa cka rd  5W, 600i>. a t t e n u a t o r  which was a d j u s t a b l e  in 1 dB 

s t e p s  over  a 110 dB r a n g e .  The s i g n a l  was a m p l i f i e d  by l o c a l l y  

des igned  a m p l i f i e r s ,  and f e d  i n t o  e i t h e r  t h e  r i g h t  o r  l e f t  phone 

o f  a s e t  o f  Sharpe HA 10 (MK-II) c i rcum aura l  e a rphone s .

The s u b j e c t  was t e s t e d  in a  s o u n d - a t t e n u a t i n g  boo th .  There

was a low le v e l  ambient  n o i s e  produced  by a p a i r  o f  Rotron MKA

Whisper Fans .  Communication w i th  t h e  s u b j e c t  d u r in g  t e s t i n g  was 

e f f e c t e d  by means o f  an in te rcom .
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C a I i b r a t  ions

In o r d e r  t o  moni to r  and c o n t ro l  t h e  c h a r a c t e r i s t i c s  o f  the  

s t i m u l i ,  c a l i b r a t i o n s  o f  the  peak t o  peak am p l i tude  and shape of  

t h e  inpu t  to  t h e  ea rphones  were performed b e f o r e  t h e  s u b j e c t s  were 

t e s t e d  on each day.

A lso ,  p r i o r  t o  th e  beg inn ing  of  th e  s tu d y ,  once d u r in g  the  

c o u r s e  of  t e s t i n g ,  and a t  t h e  com ple t ion  o f  d a t a  c o l l e c t i o n ,  

c a l i b r a t i o n s  were performed on t h e  d u r a t i o n  o f  t h e  inpu t  t o  t h e  

ea rp h o n e s ,  t h e  f requency  re sponse  o f  t h e  e a rp h o n e s ,  t h e  peak to  

peak am p l i tu d e  and shape o f  t h e  o u t p u t  o f  t h e  e a rp h o n e s ,  and th e  

sound p r e s s u r e  le v e l  ( in  dB) o f  t h e  s t i m u l i  produced by th e  e a r ­

phones .  C a l i b r a t i o n s  were done f o r  bo th  s i n u s o i d a l  and w h i te  

n o i s e  s t i m u l i .  A b r i e f  d e s c r i p t i o n  o f  t h e  c a l i b r a t i o n  p ro c e d u re s  

f o l l o w s .  For a more d e t a i l e d  a c c o u n t ,  see  Yozawitz (1977).

D a i ly  C a l i b r a t i o n  of  t h e  Shape and Peak t o  Peak Ampli tude 

o f  t h e  Input  t o  th e  Earphones.  Peak t o  peak inpu t  v o l t a g e  t o  the  

ea rphones  was checked each day b e fo re  t e s t i n g .  I t  was measured 

u s in g  an o s c i l l o s c o p e  (T e k t ro n ix  Type 561 w i th  a Type 67 Time Base 

and a Type 3A72 Dual Trace  A m p l i f i e r ) .  The RMS le v e l  was measured 

u s in g  a True RMS Meter  ( B a l l a n t i n e ,  Model 320A). With an a t t e n u a t o r  

s e t t i n g  of  0 dB and a p u l s e  r e p e t i t i o n  r a t e  o f  7 . 7 5 / s e c ,  th e  

o s c i l l o s c o p e  i n d i c a t e d  a 10 mv peak t o  peak v o l t a g e  and th e  RMS 

v o l t a g e  was 3.1 mv.



M oni tor ing  of  th e  D ura t ion  and Rise /Decay  Time o f  t h e  Input  

t o  t h e  Earphones.  P u l s e  d u r a t i o n s  and r i s e  and decay t im es  were 

m on i to red  on th e  o s c i l l o s c o p e  u s in g  both  t h e  v o l t a g e  inpu t  t o  th e  

ea rphones  and t h e  v o l t a g e  o u tp u t  o f  t h e  phones measured u s in g  a 

Briiel and Kjaer  microphone sys tem.

F ig u re  3 shows a pho tograph  o f  an o s c i l l o s c o p e  t r a c i n g  o f  t h e  

1000 Hz p u l s e  w i th  a d u r a t i o n  o f  500 ms and a 1 ms r i s e  and decay 

t im e .  Th is  pho tograph  was taken  u s in g  a T e k t r o n ix  O s c i l l o s c o p e  

Camera (Type C-27 w i th  a Type C-27 Camera B e z e l ) .  The o s c i l l o s c o p e  

t ime sweep was s e t  a t  100 mv/cm and a t r a c e  am p l i tu d e  o f  10 ms/cm 

The s i n u s o i d a l  c h a r a c t e r  and t r a p e z o i d a l  shape o f  t h e  p u l s e s  can be 

more c l e a r l y  seen  in F ig u re  k ,  which shows an o s c i l l o s c o p e  t r a c i n g  

o f  a 2000 Hz p u l s e  w i th  a d u r a t i o n  o f  10 ms and a 1 ms r i s e  and 

decay t im e .  Time sweep was s e t  a t  2 ms/cm and t r a c e  am p l i tude  was 

10 mv/cm.

C a l i b r a t i o n  o f  t h e  Frequency Response o f  t h e  Earphones .  The 

f r e q u e n c y  re sponse  o f  t h e  r i g h t  and l e f t  c h a n n e l s  o f  th e  Sharpe 

MK-II c i rc u m au ra l  ea rphones  was c a l i b r a t e d  u s in g  a p ro ced u re  

d e s c r i b e d  by Yozawitz (1977) .  The o u t p u t  o f  a H ew le t t -Packard  

Func t ion  G enera to r  (Model 3310A) was s e t  a t  f r e q u e n c i e s  r ang ing  

from 100 t o  10,000 Hz, u s in g  a H e w le t t -P a ck a rd  E l e c t r o n i c  Counter  

(Model 3310A). Th i s  s i n u s o i d a l  v o l t a g e  was a t t e n u a t e d  by a 

H ew le t t -Pa ck a rd  350D a t t e n u a t o r ,  a m p l i f i e d  u s in g  a l o c a l l y  

des ig n ed  a m p l i f i e r ,  and t r a n s d u c e d  i n t o  a p u re  tone  o u t p u t  by 

e i t h e r  t h e  r i g h t  o r  l e f t  phone o f  t h e  Sharpe  MK-II e a r p h o n e s .  A 

c o n s t a n t  inpu t  o f  100 mv peak t o  peak and 3^ mv rms was m a in ta in e d  

a t  a l l  f r e q u e n c i e s  u s e d .
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F ig u r e  A. An o s c i l l o s c o p e  pho tograph  o f  a 2000 Hz p u l s e  
o f  a b b r e v i a t e d  d u r a t i o n .
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A h a l f  inch  Brliel and K jae r  condense r  microphone (Type 4134) 

con n ec ted  to  a Brliel and K jaer  Type 2615 c a th o d e  f o l l o w e r  and to  

a Brliel and Kjaer  Type 2801 power supp ly  was mounted in th e  c e n t r a l  

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

c o u p l e r  s u r f a c e .  The diaphragm o f  t h e  ea rphone  was a l  igned o ver  

t h e  c e n t e r  o f  t h e  microphone on th e  c o u p l e r  p l a t e ,  and th e  v o l t a g e  

o u t p u t  o f  t h e  Brliel and K jae r  system was m on i to red  on t h e  o s c i l l o ­

scope and read  in rms v o l t a g e  on t h e  True RMS m e te r  f o r  each  

r e s p o n s e  o f  each  e a rp h o n e .  C o r r e c t i o n s  in t h e  co n v e r s io n  o f  rms 

v o l t a g e  r e a d i n g s  i n t o  dB SPL were made u s in g  s p e c i f i c a t i o n s  f o r  

e r r o r s  based  on i n - f a c t o r y  c a l i b r a t i o n s  made by Brliel and K ja e r .

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

in dB SPL is  p l o t t e d  in F ig u r e  5» The f r e q u e n c y  r e s p o n s e  was s t a b l e  

th ro u g h o u t  t h e  d a t a  c o l l e c t i o n .  From 250 -  4000 Hz, t h e  mean d i f f e r ­

ence  in f r e q u e n c y  r e s p o n s e  between t h e  r i g h t  and l e f t  phones was 

0 .003  dB ( SD = .68 ) .  The g r e a t e s t  r i g h t - l e f t  d i f f e r e n c e  ( 1 .19 dB ) 

o c c u r r e d  a t  3000 Hz.

M on i to r ing  Peak t o  Peak Ampli tude and Shape o f  th e  Output  of  

t h e  Earphones .  O s c i l l o s c o p e  p h o tos  o f  t h e  v o l t a g e  o u t p u t  o f  t h e  

Brliel and K jae r  system f o r  t h e  r i g h t  and l e f t  e a r p h o n e s ,  u s in g  th e  

1000 Hz p u l s e ,  showed i t  t o  be s i n u s o i d a l  in com pos i t ion  and 

t r a p e z o i d a l  in shape ;  i d e n t i c a l  t o  t h e  p u l s e  obse rved  a t  t h e  inpu t  

t o  t h e  ea rphone s  (shown in F ig u r e  3 ) .  The ea rphone  o u t p u t  proved  

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

and peak t o  peak a m p l i t u d e  when measured  a t  d i f f e r e n t  t im e s  t h r o u g h ­

o u t  t h e  s tu d y .
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F ig u re  5.  Frequency r e s p o n s e  of  t h e  Sharpe MK-II-S 
c i r c u m a u ra l  e a rp h o n e s .

N o te . Inpu t  v o l t a g e  t o  t h e  phones was 3*» mv. rms.
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C a l i b r a t i o n  o f  th e  Sound P r e s s u r e  Level o f  th e  S t im u l i  

Produced by th e  Earphones in dB.

Pure Tone S t i m u l i . I n t e n s i t y  o f  t h e  o u t p u t  o f  t h e  

ea rphones  in dB SPL was de te rm in e d  w i th  t h e  ea rphones  mounted in 

t h e  BrUel and K jae r  system d e s c r i b e d  above .

The v o l t a g e  o f  th e  1000 Hz p u l s e  measured a t  t h e  inpu t  to  

t h e  ea rphones  was 10 mv peak t o  peak and 3.1 mv RMS a t  0 dB 

a t t e n u a t i o n .  T h i s  v o l t a g e  inpu t  was matched by a c o n t in u o u s  1000 

Hz s i n u s o i d a l  v o l t a g e  o u t p u t  o f  a H e w le t t -P a ck a rd  Func t ion  

G e n e ra to r  (Model 3310A) a t t e n u a t e d  u s in g  a H ew le t t -P a ck a rd  350D 

a t t e n u a t o r  and a m p l i f i e d  by a l o c a l l y  d e s ig n e d  a m p l i f i e r .  This  

inpu t  o f  t h e  phones was i n c re a s e d  by 21 dB t o  pe rm i t  a c c u r a t e  

r e a d i n g s  o f  t h e  RMS o u t p u t  o f  t h e  phones .  At a c o n s t a n t  v o l t a g e  

inpu t  o f  100 mv peak t o  peak and 34 mv RMS, t h e  f r e q u e n c y  r e s p o n s e  

o f  t h e  r i g h t  and l e f t  ea rphones  was o b t a i n e d  f o r  d i s c r e t e  f r e q u e n c i e s  

o ver  t h e  a u d i o m e t r i c  range  from 250 -  4000 Hz. The v o l t a g e  o u t p u t  

o f  t h e  BrUel and K jaer  sys tem was read  in RMS v o l t a g e  f o r  each  

f r e q u e n c y  and c o n v e r t e d  t o  dB SPL. The dB SPL le v e l  a t  0 dB 

a t t e n u a t i o n  was 21 dB l e s s  than  th e  o b t a i n e d  c a l i b r a t i o n s .

White Noise  S t i m u l i .  The v o l t a g e  o f  w h i t e  n o i s e  p u l s e s  

(500 ms d u r a t i o n  and r i s e  and decay  t ime o f  5 ms) a t  0 dB a t t e n u a t i o n  

was measured a t  t h e  in p u t  t o  t h e  ea rphones  a s  10 mv peak t o  peak 

and 3.1 mv RMS ( p u l s e  r e p e t i t i o n  r a t e  o f  7 7 . 5 / s e c ) .  To c a l i b r a t e  

t h e  SPL in dB, t h i s  v o l t a g e  inpu t  was matched u s in g  a c o n t in u o u s  

n o i s e  o u t p u t  from th e  n o i s e  g e n e r a t o r .  In o r d e r  t o  read  t h e  o u t p u t  

from th e  e a r p h o n e s ,  t h i s  a t t e n u a t i o n  was reduced  by 21 dB. This  

a l t e r e d  t h e  in p u t  t o  t h e  earphones  t o  100 mv, and 34 rms. C o r r e c t i n g
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f o r  t h e  21 dB a l t e r a t i o n  in a t t e n u a t i o n  needed f o r  c a l i b r a t i o n ,  

t h e  sound p r e s s u r e  le v e l  o f  t h e  w h i t e  n o i s e  s t im u l u s  produced 

by th e  ea rphone s  f o r  0 a t t e n u a t i o n  was 63 .02  dB (1 .2 7  mv rms) 

f o r  t h e  r i g h t  ea rphone  and 63 .36  mv rms) f o r  t h e  l e f t  e a rp h o n e .

S u b j e c t s

P s y c h i a t r i c  P a t i e n t s

N ine teen  r i g h t - h a n d e d  male p s y c h i a t r i c  p a t i e n t s  from t h e  wards 

o f  Kingsboro P s y c h i a t r i c  C en te r  were t e s t e d .  They ranged  in age 

from 18 -  33 y e a r s  ( X = 2 5 .8 9 ;  SD = 4 . 7 6 . ) *  T h e i r  e t h n i c  i d e n t i f i ­

c a t i o n  was:  15 Negro,  3 H i s p a n i c ,  and 1 C a u c a s i a n .  Length o f  c u r r e n t  

h o s p i t a l i z a t i o n  ranged  from 12 -  1^7 d a y s .  For 13 p a t i e n t s ,  t h i s  was 

e i t h e r  t h e i r  f i r s t  o r  second p s y c h i a t r i c  h i s p i t a l i z a t i o n .  One p a t i e n t  

was h o s p i t a l i z e d  f o r  t h e  10th t i m e ,  and t h e  o t h e r  5 p a t i e n t s  had 

2 t o  k p r i o r  H o s p i t a l i z a t i o n s .

These  s u b j e c t s  were o b t a i n e d  by s c r e e n i n g  male a d m is s i o n s  t o  

Kingsboro P s y c h i a t r i c  C e n t e r ,  a f t e r  c o n s u l t a t i o n  w i th  ward p e r s o n n e l .  

Those aged 18 t o  35 y e a r s ,  w i t h o u t  h i s t o r i e s  o f  n e u r o l o g i c a l  d i s e a s e ,  

drug  o r  a l c o h o l  a b u s e ,  penal  i n c a r c e r a t i o n ,  o r  mental  r e t a r d a t i o n  

were b r i e f l y  i n t e r v i e w e d  o n . th e  w a rd s .

The b r i e f  s c r e e n i n g  i n t e r v i e w  c o n s i s t e d  o f  a handedness  i n v e n to ry  

and a few q u e s t i o n s  from t h e  Combined In s t ru m en t  S c h e d u l e / M u l t i p l e  

D i a g n o s t i c  S t r a t e g y  Schedule  (CiS/MDSS). P a t i e n t s  who were l e f t  

handed ,  l a c k i n g  f l u e n c y  in E n g l i s h ,  in c o h e r e n t  o r  u n c o o p e r a t i v e  

( r e f u s i n g  t o  communicate o r  deny ing  symptomatology p r e s e n t  in t h e i r  

r e c o r d s  and o b s e rv e d  by ward p e r s o n n e l )  were e x c lu d e d .



An e x p l a n a t i o n  o f  t h e  t e s t i n g  and i n t e r v i e w  p ro c e d u re  was 

g iv e n ,  and informed c o n s e n t  o b t a i n e d .

Data from p a t i e n t s  who were u n a b le  t o  pe r fo rm  t h e  t h r e e -  

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

t h r e s h o l d  l e v e l s  o r  who had t h r e s h o l d s  20 dB o r  more above th e  

normal l e v e l  o r  a g r e a t e r  than  10 dB t h r e s h o l d  d i f f e r e n c e  a c r o s s  

e a r s  were e x c lu d e d .

P a t i e n t s  who r e f u s e d  t o  com ple te  t h e  f u l l  a u d i o -  and v i d e o ­

taped  Combined In s t ru m en t  S c h e d u l e / M u l t i p l e  D ia g n o s t i c  S t r a t e g y  

Schedule  (CIS/MDSS) i n t e r v i e w  o r  who were o t h e r w i s e  u n c o o p e r a t i v e  

were a l low ed  t o  w i thd raw  from th e  s t u d y .

P a t i e n t s  were p a i d  a t  an h o u r ly  r a t e  and g iven  a bonus o f  1$ 

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

bonus upon com ple t ion  o f  t e s t i n g .

M e d ic a t io n s .  All  p s y c h i a t r i c  p a t i e n t s  were r e c e i v i n g  a n t i ­

p s y c h o t i c  m e d ic a t io n  a t  t h e  t im e  o f  t e s t i n g .  None r e c e i v e d  mood- 

a c t i v e  m e d i c a t i o n s .  M ed ica t ion  was p r e s c r i b e d  by t h e  s t a f f  o f  Kingsboro  

P s y c h i a t r i c  C e n t e r ,  and n e i t h e r  q u a l i t a t i v e  nor q u a n t i t a t i v e  a s p e c t s  

o f  m e d ic a t io n  were m a n ip u la t e d  in t h e  p r e s e n t  s t u d y .

F i f t e e n  o f  t h e  p a t i e n t s  r e c e i v e d  o n ly  p h e n o t h i a z i n e s .  Dosage 

ranged  from 2 .92  -  25-56 mg/kg ( X = 11 .27 ;  SD = 5 .^ 9  ) e s t i m a t e d  

e q u i v a l e n t  d a i l y  dosage  o f  c h l o rp ro m a z in e  ( s e e  P r i e n  & C a f f e y ,  1975; 

D av is ,  1976) .  Eleven r e c e i v e d  o n ly  t h o r a z i n e ,  one r e c e iv e d  

t h o r a z i n e  and p r o l i x i n ,  and one p a t i e n t  r e c e i v e d  p r o l i x i n  and c o g e n t i n .  

P r o l i x i n  o n l y ,  and s t e l l a z i n e  o n ly  were r e c e i v e d  by one p a t i e n t  e a c h .



Three  p a t i e n t s  r e c e i v e d  h a l o p e r i d o l  (a b u ty rophenone ) .

Dosages ranged from 16.21 -  41 .86  mg/kg ( X" = 2 8 .0 6 ;  SD = 12.93 ) 

e s t i m a t e d  e q u i v a l e n t  d a i l y  dosage  o f  c h lo rp r o m a z i n e .  The p a t i e n t  

who r e c e i v e d  t h e  low es t  dose o f  h a l o p e r i d o l  a l s o  r e c e i v e d  0 .06  mg/kg

o f  b e n z t r o p i n e  m e s y l a t e  ( C o g e n t i n ) ,  an a n t i p a r k i n s o n i a n  a g e n t .

One p a t i e n t  r e c e i v e d  t h i o t h i x e n e  (Navane) a t  8 .18  mg/kg 

e s t i m a t e d  e q u i v a l e n t  d a i l y  dosage o f  c h lo rp r o m a z i n e .

For a summary o f  p a t i e n t  m e d ic a t io n s  a t  t h e  t ime o f  t e s t i n g ,  

s ee  T ab le  1.

S ince  Baru (1967) had found t h a t  c a f f e i n e  d e c r e a s e s  t h e  s lo p e

o f  temporal  i n t e g r a t i o n  f u n c t i o n s ,  t h e  s u b j e c t s  in t h e  p r e s e n t

s tu d y  were n o t  a l low ed  t o  have c o f f e e  b e f o r e  o r  d u r in g  t e s t i n g .  

N o n - p a t i e n t  C o n t r o l s

Ten r i g h t - h a n d e d  males  were r e c r u i t e d  th ro u g h  t h e  New York 

S t a t e  Employment S e r v i c e .  These s u b j e c t s  were d e m o g ra p h ic a l ly  

matched t o  t h e  p s y c h i a t r i c  p a t i e n t s  t h a t  were t e s t e d .  The c o n t r o l  

s u b j e c t s  ranged  in age from 18 -  33 y e a r s  ( X = 2 5 . 3 ;  SD = 4 . ^ 7  )* 

t h e i r e t h n i c  i d e n t i f i c a t i o n  was : 8 Negro,  1 H is p a n ic  and 1 C a u c a s i a n .

S c re e n in g  f o r  p sy ch o p a th o lo g y  was per fo rmed by a p s y c h o l o g i s t  

(AY) u s in g  t h e  Combined In s t rum en t  S c h e d u l e / M u l t i p l e  D ia g n o s t i c  

S t r a t e g y  Schedule  (CIS/MDSS) i n t e r v i e w .  S u b j e c t s  w i th  e v i d e n c e  o f  

p s y c hopa tho logy  o r  r e c o r d s  o f  n e u r o l o g i c a l  d i s e a s e ,  c r im in a l  i n c a r ­

c e r a t i o n  o r  p s y c h i a t r i c  h o s p i t a l i z a t i o n  were e x c lu d ed  from t h e  s t u d y .  

S u b j e c t s  w i th  a u d i t o r y  t h r e s h o l d s  20 dB above a v e ra g e  o r  w i th  a 10 

dB t h r e s h o l d  d i f f e r e n c e  a c r o s s  e a r s ,  and t h o s e  who c ou ld  n o t  l e a r n  

t o  pe r fo rm  c o n s i s t e n t l y  a t  s u p r a t h r e s h o l d  s t i m u l u s  l e v e l s  were 

a l s o  e x c l u d e d .



Table 1
Summary o f  P a t i e n t s '  M ed ica t io n s

78

Average D a i ly  Dosage in 
P a t i e n t  Dosage in mg/kg mg/kg ch lo rp ro m a z in e

Number ( d a i l y ,  u n l e s s  s p e c i f i e d )  c a l c u l a t e d  e q u i v a l e n t

01 9 .1 9  and 12 .25 t h o r a z i n e * 10.72

02 12.42 t h o r a z i n e 12.42

03 25 .56  t h o r a z i n e 25.56

04 0 . 5 2  h a l o p e r i d o l 26 .12

05 6 . 7 8  t h o r a z i n e 6 .78

06 14.38 t h o r a z i n e 14.38

07 0 .22  s t e l l a z i n e 5.48

08 10.37 t h o r a z i n e 10.37

09 . 10.02 t h o r a z i n e 10.02

10 0 .8 4  h a l o p e r i d o l 41 .86

11 15.15 t h o r a z i n e 15.15

12 0 .33  t h i o t h i x e n e  (Navane) 8 .18

13 12.48 and 8 .3 2  t h o r a z i n e * 10.40

14 8 . 7 6  and 6 .5 7  t h o r a z i n e * 7 .66

15 17.84 t h o r a z i n e 17.84

16 4 .2 4  and 2 .1 2  t h o r a z i n e *  
& 0 .71 p r o l i x i n / w e e k

8 .23

17 0 . 3 2  h a l o p e r i d o l  
& 0 .0 6  c o g e n t i n

16.21

18 0 .0 6  p r o l o x i n 2 .92

19 1 . 5 6  p r o l i x i n / w e e k  
& 0 .08  c o g e n t i n  d a i l y

11.14

N ote . Mean p h e n o t h i a z i n e  dose  was 11 .27 mg/kg (SD = 5 - 4 9 ) ;  t h e  mean 
e q u i v a l e n t  h a l o p e r i d o l  dose  was 28 .06  mg/kg (SD = 1 2 . 9 3 ) .
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In t e rv i e w  d a t a  f o r  c o n t r o l  s u b j e c t s  were no t  t a p e  r eco rded  

o r  a n a l y z e d ,  s i n c e  t h e  CIS/MDSS i n t e r v i e w  was des ig n ed  f o r  v a l i d i t y  

in a s s e s sm e n t  o f  p s y c h o s i s ,  and does n o t  e f f e c t i v e l y  q u a n t i f y  

n e u r o t i c - r a n g e  symptomatology.

N o n p a t i en t  s u b j e c t s  were p a i d  an h o u r ly  wage p lu s  bonuses  o f  

1$ p e r  c o r r e c t  r e s p o n s e  d u r in g  t e s t i n g ,  and an a d d i t i o n a l  bonus 

f o r  t h e  com p le t io n  o f  t h e  t e s t i n g  sequence .

R igh t  Temporal Lobe Les ioned  S u b j e c t s

T h r e e - i n t e r v a l  f o r c e d - c h o i c e  t h r e s h o l d s  were o b t a i n e d  a t  

s t i m u l u s  d u r a t i o n s  o f  2 and 500 ms f o r  250,  500, 1000, 2000,  4000 Hz 

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

One s u b j e c t ,  S .G . ,  a 56 y e a r  o l d  Caucas ian  male ,  was r e f e r r e d  

by Dr. S idney  Diamond o f  Mt. S ina i  Medical C e n t e r .  Computerized 

t r a n s a x i a l  tomography scans  (CTT s c a n s )  showed a r i g h t  t e m p o r a l -  

p a r i e t a l  i n f a r c t .  The p a t i e n t  p r e s e n t e d  d i f f i c u l t y  in r e c e n t  memory, 

word f i n d i n g  and comprehens ion o f  speech  in t h e  p r e s e n c e  o f  background 

n o i s e  o r  c r o s s  c o n v e r s a t i o n .  These symptoms d a t e d  from a h e a r t  

a t t a c k  n in e  months p r i o r  t o  t e s t i n g .

The o t h e r  s u b j e c t ,  U . J . ,  was a 32 y e a r  o l d  Negro male who was 

an o u t p a t i e n t  a t  Kings County H o s p i t a l .  T e s t i n g  was per formed  one 

month a f t e r  a r i g h t  temporal  c ra n i e c to m y  and removal o f  a 30 cc 

r i g h t  su b d u ra l  hematoma and a 20 cc  r i g h t  i n t r a c e r e b r a l  hematoma.

Due t o  t h e  d i f f i c u l t y  in o b t a i n i n g  s u b j e c t s  w i th  temporal  lobe  

l e s i o n s ,  t h e  e x c l u s i o n  c r i t e r i a  ( i . e . ,  a g e ,  a b a l a n c e d  n o r m a l - l e v e l  

aud iogram) were no t  s t r i c t l y  a p p l i e d  t o  t h i s  g roup .

The d a t a  f o r  t h e s e  s u b j e c t s  a r e  p r e s e n t e d  and d i s c u s s e d  in 

Appendix 11.



Informed Consent

The t e s t i n g  and i n t e r v i e w  p ro c e d u re  was e x p l a i n e d  t o  a l l  

s u b j e c t s  and informed c o n s e n t  was o b t a i n e d  p r i o r  t o  d a t a  c o l l e c t i o n .  

For some p s y c h i a t r i c  p a t i e n t s ,  informed c o n s e n t  o f  t h e i r  n e x t - o f -  

k in  was a l s o  e l i c i t e d .

All s u b j e c t s  were a s s u r e d  o f  t h e  c o n f i d e n t i a l i t y  o f  t h e i r  

t e s t i n g  and i n t e r v i e w  d a t a ,  and were t o l d  t h a t  t h e  t e s t i n g  invo lved  

no p h y s i c a l  o r  p s y c h o lo g i c a l  r i s k ,  and t h a t  th e y  c o u ld  withdraw  from 

t h e  s tudy  a t  any t im e ,  and would be p a id  f o r  t h e i r  p a r t i c i p a t i o n  up 

t o  t h a t  p o i n t .

P s y c h i a t r i c  p a t i e n t  s u b j e c t s  s ig n ed  informed c o n s e n t  forms 

which had been approved  by rev iew  commit tees  a t  bo th  New York S t a t e  

P s y c h i a t r i c  I n s t i t u t e  and Kingsboro P s y c h i a t r i c  Center.  P a t i e n t s  

were p romised  t h a t  t h e  r e s u l t s  o f  t h e  i n t e r v i e w  and t e s t i n g  would 

no t  a d v e r s e l y  a f f e c t  t h e i r  l e n g t h  o f  h o s p i t a l i z a t i o n ,  d rug  dosages  o r  

o t h e r  t h e r a p i e s ,  and t h a t  t h e  r e s u l t s  o f  t h e  i n t e r v i e w  a n d / o r  t e s t i n g  

would be s h a red  w i th  ward pe r sonne l  o n ly  upon t h e  p a t i e n t ' s  own 

r e q u e s t .

I n i t i a l  P i l o t i n g  

B efo re  t h e  main i n v e s t i g a t i o n  was s t a r t e d ,  t h r e e  p i l o t  s t u d i e s  

were per formed t o  r e s o l v e  some p r e l i m i n a r y  q u e s t i o n s .  The r e s u l t s  

o f  t h e s e  s t u d i e s  a r e  p r e s e n t e d  in Appendix I .

P i l o t  Study 1 was per fo rm ed  t o  d e t e rm in e  t h e  optimum le n g th  

f o r  t h e  b r i e f  s t a i r c a s e  p r o c e d u r e ,  i . e . ,  t h e  number o f  r e v i s i t a t i o n s  

a t  a g iven  i n t e n s i t y  l e v e l  r e q u i r e d  t o  d e t e rm in e  " t h r e s h o l d " .  Th i s  

p i l o t i n g  a l s o  he lped  d e t e r m in e  t h a t  t h e  b r i e f  s t a i r c a s e  p ro v id e d  

t h r e s h o l d  m easures  which would be s t a b l e  upon r e p l i c a t i o n  and



e q u i v a l e n t  in a c c u ra c y  t o  t h o s e  p ro v id e d  by a s l i g h t l y  longe r  v e r s i o n  

o f  t h i s  p ro c e d u re  which was c o n c u r r e n t l y  in use in t h e  A u d i t i o n  

L a b o ra to ry .

P i l o t  Study 2 employed f r e q u e n c y  as  a p a r a m e te r ,  and dem ons t r a ted  

t h e  e x t e n t  t o  which t h e  f r e q u e n c y  o f  t h e  s t i m u l u s  a f f e c t e d  t h e  s l o p e  of  

t h e  temporal  i n t e g r a t i o n  f u n c t i o n .

P i l o t  Study 3» which employed t h e  r i s e  and decay  t ime o f  t h e  

s t im u lu s  a s  a p a ram e te r  p ro v id e d  in fo rm a t io n  on th e  e x t e n t  t o  which 

th e  s lo p e  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n s  f o r  t h e  1000 Hz and 

w h i te  n o i s e  s t i m u l i  were a f f e c t e d  by s t i m u l u s  r i s e  and decay  t i m e s .

A com bina t ion  o f  P i l o t  S t u d i e s  2 and 3 a l low ed  f o r  t h e  c h o i c e  

o f  s t im u l u s  f r e q u e n c i e s  and r i s e  and decay t im es  f o r  use in t h e  main 

i n v e s t i g a t i o n ,  and p ro v id e d  i n d i c a t i o n s  t h a t  t h e  tempora l  i n t e g r a t i o n  

f u n c t i o n s  f o r  t h e s e  s t i m u l i  showed s u f f i c i e n t  l i n e a r i t y  on lo g - l o g  

c o o r d i n a t e s  t o  a l l o w  a d e q u a te  d e t e r m i n a t i o n  by use  o f  t h r e s h o l d s  t o  

s t i m u l i  o f  o n ly  two d u r a t i o n s .

This  p i l o t i n g  a l s o  p ro v id e d  as e s t i m a t e  o f  t h e  amount o f  t ime 

needed t o  d e t e rm in e  b r i e f  s t a i r c a s e  t h r e s h o l d s ,  and p ro v id e d  r e p l i c a ­

t i o n s  o f  e a r l i e r  work done in t h e  a r e a  o f  tempora l  i n t e g r a t i o n .

M ethodo log ica l  Comments 

The t e c h n i q u e  used f o r  d e t e rm in in g  t h e  s u b j e c t s '  a u d i t o r y  

t h r e s h o l d s  employed s e v e r a l  s u g g e s t i o n s  made by Zubin e t  a l .  (1975) 

f o r  e x p e r im e n ta l  d e s ig n  in r e s e a r c h  w i th  p s y c h i a t r i c  p a t i e n t s :

(1)  Use o f  a s im ple  t a s k .  The t h r e e - i n t e r v a l  f o r c e d - c h o i c e  

p ro c e d u re  i s  a s t r a i g h t f o r w a r d  t a s k ,  which g i v e s  a c c u ra c y  i n d i c a t o r s  

no t  p ro v id e d  by t e c h n i q u e s  such a s  r e a c t i o n  t im e  ( S u t t o n ,  1973) .



I t  does no t  invo lve  complex memory, judgmenta l  o r  r e s p o n s e  f a c t o r s ;  

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

p r o c e d u r e s .  A s t a i r c a s e  t e c h n iq u e  was used  which p ro v id e d  r a p id  

e s t i m a t e s  o f  t h r e s h o l d  m in im a l ly  a f f e c t e d  by f a t i g u e  o r  o t h e r  

m o t i v a t i o n a l  f a c t o r s  (Campbell & Lasky,  1968; L e v i t t ,  1971; T a y lo r  

& Creelman,  1967; W e t h e r i l l  & L e v i t t ,  1965) .

(2)  Use o f  an o w n-con t ro l  d e s i g n .  S ince  measurements  were 

o b t a i n e d  f o r  t h e  s u b j e c t s '  r i g h t  and l e f t  e a r s ,  f o r  n o i s e  and to n e  

s t i m u l i  o f  b r i e f  and long d u r a t i o n s ,  i t  was p o s s i b l e  t o  make many 

ow n-con t ro l  w i t h i n - s u b j e c t s  com par isons  a c r o s s  g ro u p s ,  min im iz ing  

p o s s i b l e  confound ing  due t o  m o t i v a t i o n a l  e f f e c t s  o r  t a s k  d i f f i c u l t y .

(3)  Contro l  o f  c r i t e r i o n  v a r i a b l e s .  As C l a r k ,  Brown and 

Rutschmann (1967) have n o t e d ,  d i f f e r e n c e s  which have p r e v i o u s l y  been 

o b s e rv ed  in p a t i e n t  v s .  n o n - p a t i e n t  pe r fo rm ance  may be a t t r i b u t e d  t o  

n o n - s e n s o ry  f a c t o r s ,  such a s  w i l l i n g n e s s  t o  respond in a y e s -n o  t a s k .  

The u se  o f  a f o r c e d - c h o i c e  measure p r o v i d e s  an i n d i c a t o r  o f  s e n s o ry  

per fo rm ance  which i s  n o t  confounded  by c r i t e r i o n  f a c t o r s  (Bruder  e t  

a l . »  1975; Emmerich & L ev ine ,  1970; Green & Swets ,  1966; Malone & 

Hemsley,  1977) .  Although measures  o f  c r i t e r i o n  can n o t  be o b t a i n e d  

u s in g  a f o r c e d - c h o i c e  p r o c e d u r e ,  a s e n s o ry  measure  which i s  c r i t e r i o n  

f r e e  ( e x c e p t  f o r  p o s s i b l e  p o s i t i o n  b i a s ,  a s  d i s c u s s e d  by C a l f e e ,

1970; and S u t t o n ,  1973) i s  o b t a i n e d .

T h i s  ex p e r im en t  was a l s o  d e s ig n e d  in such  a way a s  t o  p r o v i d e

f o r :

(4 )  The p o s s i b i l i t y  o f  a d e m o n s t r a t i o n  o f  b e t t e r  p a t i e n t  

pe r fo rm a nce ,  e i t h e r  on an a b s o l u t e  l e v e l ,  o r  in one c o n d i t i o n ,  r e l a t i  

t o  per fo rm ance  in o t h e r  p a r a l l e l  c o n d i t i o n s .  B e t t e r  p a t i e n t



performance  i s  d e s i r a b l e  s i n c e  i t  canno t  be i n t e r p r e t e d  a s  be ing  

due simply  t o  p oo re r  m o t i v a t i o n ,  comprehension ,  o r  a g loba l  g e n e r a l ­

ized  d e f i c i t  a c r o s s  a l l  t a s k s  so u b i q u i t o u s l y  seen in p a t i e n t  

r e s e a r c h .

(5) R e s u l t s  which can be used w i t h i n  th e  framework o f  a m u l t i ­

d i s c i p l i n a r y  i t e r a t i v e  approach  ( S u t t o n ,  1973) t o  t h e  d e f i n i t i o n  

o f  c l i n i c a l  and p s y c h o p h y s io lo g i c a l  c h a r a c t e r i s t i c s  o f  t h e  p a t i e n t  

p o p u l a t i o n ,  a l lo w in g  f o r  f u r t h e r  re f in e m e n t  of  c a t e g o r i e s  in which 

some groups  o f  p s y c h i a t r i c  p a t i e n t s  per fo rm in a d i s t i n c t i v e  and 

c h a r a c t e r i s t i c  manner.

B r i e f  S t a i r c a s e  Procedure

The s u b j e c t s '  a u d i t o r y  t h r e s h o l d s  were de te rm ined  u s in g  a b r i e f  

s t a i r c a s e  p r o c e d u r e ,  developed  in th e  A u d i t io n  L ab o ra to ry  of  th e  

Department of  P sychophys io logy ,  New York S t a t e  P s y c h i a t r i c  I n s t i t u t e  

(Bruder e t  a l . ,  1980) .  Th i s  p ro ced u re  i s  an a d a p t a t i o n  o f  C am pbe l l 's  

Block Up and Down T w o-In te rva l  Forced-Choice  p ro c e d u re  (Campbell ,  1963 

Campbell & Lasky,  1968).  I t  u se s  a t h r e e - i n t e r v a l  f o r c e d - c h o i c e  t a s k  

t o  d e t e rm in e  t h e  s t im u lu s  i n t e n s i t y  needed t o  p roduce  67% c o r r e c t  

r e s p o n s e  pe rformance  (a 50% c o r r e c t  r e s p o n s e  t h r e s h o l d  a d j u s t e d  f o r  

chance g u e s s in g  in a t h r e e - i n t e r v a l  f o r c e d - c h o i c e  t a s k ) ,  employing 

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

l e v e l .  A sample b r i e f  s t a i r c a s e  i s  shown in F ig u re  6.

Each t r i a l  was i n i t i a t e d  by th e  s u b j e c t ' s  p r e s s i n g  a t e l e g r a p h  

key .  A f t e r  3 .6  s e c ,  a red  l i g h t  f l a s h e d  f o r  500 ms, t h r e e  t i m e s ,  

each  f l a s h  p a i r  s e p a r a t e d  by 700 ms. During one o f  t h e  t h r e e  

o b s e r v a t i o n  i n t e r v a l s ,  t h e  s t im u l u s  was p r e s e n t e d ;  t h e  o t h e r  two



84
S tl mulu sIntensi ty(dB SPL)
63 c62 I61 i60 i5° i
58 c57 156 \55 \54 \53 c52 \51 \50 \

\4948 c47 1
46 145 I44 I43 c4241 I40 I39 I38 c37 136 \35 \34 \33 c323130

\
\

\2928272625

1

24 c
23 1

X

•Stimulus I nt ensity D e s c e nd i n g 1n 5 dB Steps Until 1st Inc o rr e c t  R e s p on s e
S t a i r c a s e  Using 5 dB Steps 
.Staircase Using 1 dB Steps

S t e p p i n g  Rule for Three Trial Blocks: 3 cor rect, go down one step in I n t e n s i t y 2 correct, m a i n t a i n  same I n t e ns i t y  0 or 1 correct, go up one step 1n Intensi ty

ccc
i \ • '

#

c 1 i 
♦

c i c— 1 i)

ccc~ c c l - c l c 1c1 1 1 X
ci'

1 c 1

c o r r e c t  r e s p o n s e  I n c o r r e c t  r e s p o n s ethird s t i m u l u s  1n block not n e e d e d,  as c r i t e r i o n  for I n c r e a s e d  I n t e n s i t y  has 
a l r e a d y  b ee n m e t  by two p r i o r  er r ors In this block

F i g u r e . 5* A sample b r i e f  s t a i r c a s e  p ro c e d u re  u s i n g  t h e  c r i t e r i o n  
o f  t h r e e  r e v i s i t a t i o n s  a t  t h e  5 dB and 1 dB s t e p  l e v e l s .



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

s t i m u l u s  was p r e - d e t e r m in e d  by com puter ,  randomly,  w i th  t h e  c o n s t r a i n t  

t h a t  t h e  s t i m u l u s  c ou ld  not  occu r  in t h e  same p o s i t i o n  in more than  

f o u r  c o n s e c u t i v e  t r i a l s .  The s u b j e c t  was r e q u i r e d  t o  p r e s s  one of  

t h r e e  b u t t o n s ,  c o r r e s p o n d in g  t o  th e  1 s t ,  2nd,  o r  3rd  o b s e r v a t i o n  

i n t e r v a l ,  t o  i n d i c a t e  h i s  judgment o f  which i n t e r v a l  c o n t a i n e d  th e  

s t i m u l u s .

The s t a i r c a s e  began a t  a  s t i m u l u s  l e v e l  s u f f i c i e n t l y  above 

t h r e s h o l d  (about  60 dB SL) f o r  t h e  s u b j e c t s  t o  be a b l e  t o  per fo rm  

w i th  100% a c c u r a c y .  Th is  p ro v id ed  a s s u r a n c e  t h a t  t h e  s u b j e c t s  

u n d e r s to o d  t h e  t a s k  and were s u f f i e n e n t l y  m o t iv a t e d  t o  per fo rm 

a d e q u a t e l y .

At t h e  s t a r t  o f  each  s t a i r c a s e ,  s t i m u l u s  i n t e n s i t y  was d e c re a s e d  

in 5 dB s t e p s  a f t e r  each  c o r r e c t  r e s p o n s e ,  u n t i l  t h e  s u b j e c t  made 

h i s  f i r s t  e r r o r .  S t im u l i  were then  p r e s e n t e d  in b lo c k s  o f  t h r e e  

t r i a l s  a t  a c o n s t a n t  i n t e n s i t y  l e v e l .  The s i g n a l  l e v e l  to  be used 

in each  s ubse quen t  b lock  was d e t e rm in e d  by t h e  f o l l o w i n g  s t e p p i n g  

r u l e :

3 c o r r e c t :  d e c r e a s e  i n t e n s i t y  by one s t e p  (5 dB)

2 c o r r e c t :  no change in s t im u lu s

0 o r  1 c o r r e c t :  i n c r e a s e  i n t e n s i t y  by one s t e p  (5 dB)

A f t e r  t h r e e  b lo c k s  a t  one s t i m u l u s  l e v e l  had been o bse rved  

(n o t  n e c e s s a r i l y  c o n s e c u t i v e l y ) ,  t h e  s t e p  s i z e  was reduced  t o  1 dB. 

T h i s  m o d i f i e d  t h e  s t e p p i n g  r u l e  t o :

3 c o r r e c t :  d e c r e a s e  i n t e n s i t y  by one s t e p  (1 dB)

2 c o r r e c t :  no change  in s t i m u l u s

0 o r  1 c o r r e c t :  i n c r e a s e  i n t e n s i t y  by one s t e p  (1 dB)
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When t h r e e  b lo c k s  a t  one s t i m u l u s  l e v e l  had been o b s e rv ed  

( n o t  n e c e s s a r i l y  c o n s e c u t i v e l y )  u s i n g  t h e  1 dB s t e p s ,  t e s t i n g  f o r  

t h a t  t h r e s h o l d  s to p p e d .  The i n t e n s i t y  l e v e l  a t  which t h e  t h r e e  

r e v i s i t a t i o n s  a t  t h e  1 d B -s te p  l e v e l  had o c c u r r e d  was c o n s id e r e d  

t o  be t h e  s u b j e c t ' s  t h r e s h o l d .

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

a s  t h e  c r i t e r i o n  f o r  t h r e s h o l d  was made based  on p i l o t i n g  performed 

b e f o r e  t h e  main s tu d y  was co n d u c te d ,  and th e  a p p r o p r i a t e n e s s  o f  t h i s  

measure was su p p o r te d  by d a t a  c o n c u r r e n t l y  c o l l e c t e d  in t h e  

l a b o r a t o r y  ( s e e  Appendix I ) .

T h i s  s t a i r c a s e  p ro c e d u re  y i e l d e d  an e s t i m a t e  o f  t h r e s h o l d  

in a bou t  10 -  15 m i n u te s .

T h r e s h o ld s  were c o l l e c t e d  u s in g  a s t i m u l u s  r i s e  and decay  

t im e  o f  1 ms, which was chosen  on th e  b a s i s  o f  p i l o t i n g  ( s ee  

Appendix I ) .  Only one s t i m u l u s  f r e q u e n c y  was t e s t e d  in each  s e s s i o n .  

The o r d e r  in which th e  e a r s ,  s t i m u l u s  d u r a t i o n s ,  and s t i m u l u s  

f r e q u e n c i e s  were t e s t e d  was c o u n t e r b a l a n c e d  a c r o s s  s u b j e c t s ,  

s e p a r a t e l y  f o r  p a t i e n t s  and n o n - p a t i e n t s .

R igh t  and l e f t  e a r  t h r e s h o l d s  were c o l l e c t e d  f o r  t h e

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

d u r a t i o n s  o f  2 and 500 ms, f o r  1000 Hz and w h i te  n o i s e  s t i m u l i .

S ince  t h e  s u b j e c t s  had p r e v i o u s l y  been t e s t e d  on audiograms a t

250,  500,  1000, 2000 and 4000 Hz a t  a 500 ms d u r a t i o n  w i th  a 5 ms

r i s e  and decay  t im e  f o r  bo th  e a r s ,  and had been e x t e n s i v e l y  t e s t e d  

on a d i c h o t i c  l i s t e n i n g  t a s k  in t h e  same l a b o r a t o r y ,  th e y  were 

a l r e a d y  wel l  p r a c t i c e d  in t h e  b r i e f  s t a i r c a s e  p r o c e d u r e ,  and had 

p ro v id e d  a s s u r a n c e  o f  t h e i r  a b i l i t y  t o  pe r fo rm  a d e q u a t e l y .



The two r i g h t  temporal  lobe  l e s i o n e d  s u b j e c t s  were t e s t e d  

on f u l l - s c a l e  audiograms and on th e  d i c h o t i c  l i s t e n i n g  p ro ced u re  

in t h e  same manner as  were t h e  o t h e r  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  s tu d y .  However, in t h i s  s tu d y  p e r  s e , a d d i t i o n a l  d a t a  

were o b ta in e d  from t h e s e  s u b j e c t s ;  t h r e s h o l d s  were o b t a in e d  f o r  

both e a r s  a t  s t im u l u s  f r e q u e n c i e s  o f  250,  1000 and 4000 Hz, as  

well  a t  t h e  w h i t e  n o i s e  c o n d i t i o n .  D u ra t io n s  o f  2 and 500 ms were 

employed,  a t  a r i s e  and decay t ime o f  1 ms.

S e m i s t r u c tu r e d  in t e rv ie w

The i n t e r v i e w  used to  p ro v id e  p a t i e n t  d ia g n o se s  was t h e  

newly c o n s t r u c t e d  Combined In s t rum en t  S c h e d u l e /M u l t ip l e  D ia g n o s t i c  

S t r a t e g y  Schedule (CIS/MDSS) (Mannuzza, Spr ing  & Yozawitz ,  Note 7)* 

which c o n s i s t e d  o f  i tems c u l l e d  from t h r e e  s o u r c e s :

(1) The Cross  N a t iona l  Study P r o j e c t ' s  U .S .-U .K.  In te rv i e w  

Schedule used  by Cooper e t  a l . (1969 ) ,  known as  t h e  Combined Mental 

S t a t e  S chedu le .

(2)  The P r e s e n t  S t a t e  Examinat ion (PSE; 9 th  E d i t i o n ) ,  

c o n s t r u c t e d  by Wing e t  a l . (1974) .

(3) The Schedule  f o r  A f f e c t i v e  D is o rd e r s  and S ch iz o p h re n ia  

(SADS), developed  by S p i t z e r  and E n d i c o t t  (1975) .

In te rv i e w s  o f  each  p s y c h i a t r i c  p a t i e n t  were performed by 

A .Y . ,  a p s y c h o l o g i s t  who was one o f  t h e  c o m p i le r s  o f  th e  CIS/MDSS. 

In te rv i e w in g  was completed  b e f o r e  t h e  a u d i t o r y  t e s t i n g  was pe r fo rm e d .  

Audio r e c o r d i n g s  were made u s in g  E l e c t r o v o i c e  l a v a l i e r  microphones  

worn by both  t h e  p a t i e n t  and th e  i n t e r v i e w e r ,  and mixed by a Shure 

Audio Mixer and r e c o rd e d  on a Uher 500 t a p e  r e c o r d e r .  V id eo tap es  o f  

t h e  p a t i e n t s  were made d u r in g  t h e  i n t e r v i e w s  u s in g  an Ampex 7500



V id e o re c o rd e r  and a General  E l e c t r i c  Closed  C i r c u i t  TV Camera.

Based on t h e  CIS/MDSS i n t e r v i e w ,  c l i n i c a l  d ia g n o s e s  f o r  t h e  

19 p s y c h i a t r i c  p a t i e n t s  were i n i t i a l l y  made by t h e  i n t e r v i e w e r ,

A.Y. All subsequen t  d ia g n o s e s  were  made u s in g  t a p e  r e c o r d i n g s  o f  

t h e s e  i n t e r v i e w s .  All o f  t h e  r a t e r s  who used taped  i n t e r v i e w s  were 

k ep t  b l i n d  t o  t h e  s u b j e c t s '  p s y c h o p h y s ic a l  t e s t  p e r fo rm a n ce ,  and 

t o  t h e  d ia g n o s e s  and symptom f a c t o r  r a t i n g s  p ro v id e d  by t h e  o t h e r  

r a t e r s .  Th i s  was accom pl i shed  by r e p l a c i n g  a l l  s u b j e c t s '  names 

w i th  code numbers on t h e  t a p e s .

A second r a t e r ,  L . S . ,  p ro v id e d  two s e t s  o f  d ia g n o s e s  f o r  th e  

19 s u b j e c t s ,  one s e t  o f  s t r i c t  RDC d i a g n o s e s ,  and one s e t  o f  

c l i n i c a l  a s s e s s m e n t s .

A t h i r d  r a t e r ,  B . J . G . ,  p r o v id e d  c l i n i c a l  d i a g n o s e s  f o r  t h e  

9 p a t i e n t s  f o r  whom d i a g n o s t i c  agreement had n o t  been reached  by 

t h e  f i r s t  two r a t e r s .  A f o u r t h  r a t e r ,  S.M.,  s u b s e q u e n t l y  p ro v id e d

RDC d ia g n o s e s  f o r  a l l  19 p a t i e n t s .

Both L .S .  and B . J .G .  a r e  p s y c h i a t r i s t s  who were members o f  

t h e  C ro s s -N a t io n a l  Study o f  D ia g n o s i s  o f  t h e  Mental D i s o r d e r s

P r o j e c t  Team. T h e i r  d i a g n o s t i c  r a t i n g s  have been r e p e a t e d l y

a s s e s s e d  f o r  s a t i s f a c t o r y  r e l i a b i l i t y  (Cooper ,  K e n d e l l ,  G ur land ,  

S ha rpe ,  Copeland & Simon, 1972; G ur land ,  F l e i s s ,  Cooper,  S ha rpe ,  

Kendell  & R o b e r t s ,  1970) .  R a t e r s  A.Y. and S.M. were advanced 

g r a d u a t e  s t u d e n t s  in p s y cho !ogy ,a nd  were e x p e r i e n c e d  d i a g n o s t i c  

r a t e r s .

All RDC d ia g n o s e s  were made a c c o r d in g  t o  S p i t z e r  e t  a l . ' s  

(1977) RDC g u i d e l i n e s ;  g u i d e l i n e s  f o r  t h e  c l i n i c a l  d i a g n o s e s  

were t a k e n  from t h e  B r i t i s h  R e g i s t r a r  G e n e r a l ' s  O f f i c e ' s



(General  R e g i s t e r  O f f i c e ,  1968) G lo s s a ry  o f  Terms t o  Accompany th e  

8 th  E d i t i o n  o f  t h e  I n t e r n a t i o n a l  C l a s s i f i c a t i o n  o f  D i s e a s e s .

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

s t u d y  can be found in Yozawitz e t  a l .  ( 1979 ) .  F u r t h e r  i n fo rm a t io n  

on t h e  r e l i a b i l i t y  o f  t h e s e  d i a g n o s e s  w i l l  be p r e s e n t e d  in th e  

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

The i tems from t h e  U .S . -U .K .  P r o j e c t ' s  Combined Mental 

S t a t e  Schedu le  used in t h e  CIS/MDSS i n t e r v i e w  were used t o  d e r i v e  

symptom p r o f i l e s  f o r  twenty  f a c t o r s  o f  p s y c h o p a th o lo g y .  These 

a r e  e x p r e s s e d  in s t a n d a r d  s c o r e s  d e r i v e d  th rough  a f a c t o r  a n a l y s i s  

o f  r a t i n g s  g iven  t o  500 h o s p i t a l i z e d  p s y c h i a t r i c  p a t i e n t s  in New 

York and London ( F l e i s s  e t  a l . ,  1971).  The New York h o s p i t a l  from 

which t h e s e  p a t i e n t s  were drawn was t h e  same one from which t h e  

p a t i e n t s  t e s t e d  in t h e  p r e s e n t  s tu d y  were o b t a i n e d .

Symptom factor ratings in the present study were made by 
the interviewer, A.Y., and by S.M., both of whom were compilers 
of the CIS/MDSS, and by the present author, B.K.G. These ratings 
were made based on the audiotaped interviews and interview 
transcripts. Raters S.M. and B.K.G. were blind as to the identity, 
hospital diagnoses, and psychophysical test performance of the 
subjects being rated. All raters were kept blind to their co- 
raters' judgments.



CHAPTER I I I  

RESULTS 

P r e l i m i n a r y  Diagnoses

P r e l i m in a ry  d ia g n o se s  f o r  t h e  19 p s y c h i a t r i c  p a t i e n t s  were 

p ro v id ed  by t h r e e  r a t e r s  (A.Y.,  L .S .  and S .M . ) .  An a d d i t i o n a l  

r a t e r  ( B . J . G . )  p rov ided  d ia g n o se s  f o r  t h e  9 p a t i e n t s  f o r  whom 

d i a g n o s t i c  agreement had not  been reached  by A.Y. and L . S . ;  S .M . ' s  

d ia g n o s e s  were made a s  a p o s t  hoc r e l i a b i l i t y  check a f t e r  t h e  

P r o j e c t  d ia g n o se s  were d e r i v e d .  The t r a i n i n g  and q u a l i f i c a t i o n s  

o f  t h e s e  r a t e r s  have been d i s c u s s e d  in t h e  Methods s e c t i o n .

A summary o f  L . S . ' s  RDC d ia g n o se s  and h i s  own c l i n i c a l  

a s ses sm en t  of  t h e s e  p a t i e n t s  i s  g iven  in Tab le  2.

Diagnoses by A.Y. and B . J .G .  f o r  t h e s e  p a t i e n t s  a r e  g iven 

in Tab le  3*

S .M . ' s  d ia g n o se s  a r e  shown in Tab le  k .

A comparison  o f  t h e  p a t i e n t  d ia g n o s e s  by A.Y. and L .S .

( s ee  T a b le s  2 and 3» o r  Tab le  6) shows t h a t  t h e s e  two r a t e r s  ag reed  

as  to  w hether  10 o f  th e  19 p a t i e n t s  had a f f e c t i v e  v s .  s c h i z o p h r e n i c  

d i s o r d e r s ;  5 were judged a f f e c t i v e ,  and 5 s c h i z o p h r e n i c  by bo th  

r a t e r s .  P r o j e c t  d ia g n o s e s  were a s s ig n e d  t o  t h e s e  10 p a t i e n t s  on 

t h e  b a s i s  o f  t h i s  ag reem en t .

I t  shou ld  be no ted  t h a t  by " a g re e m e n t" ,  what i s  meant i s  not  

c o m p le te ly  c onco rda n t  d ia g n o s e s  by s u b ty p es  o f  d i s o r d e r ,  but  mere ly  

an agreement a s  to  w hether  t h e  p a t i e n t s  were b a s i c a l l y  s c h i z o p h r e n i c ,  

a f f e c t i v e ,  o r  in n e i t h e r  o f  t h e s e  two c a t e g o r i e s .  For i n s t a n c e ,  

a l l  t y p e s  o f  s c h i z o p h r e n i a  ( i . e . ,  p a r a n o i d ,  c h r o n ic  u n d i f f e r e n t i a t e d ,  

and s c h i z o a f f e c t i v e )  were inc luded  under  t h e  " s c h i z o p h r e n i c "  c a t e g o r y ;
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Table 2
R a t e r  L . S . ' s  C l i n i c a l  and R.D.C. Diagnoses

Pat  i e n t  

Number
CLINICAL ASSESSMENT R.D.C. DIAGNOSIS

01 - P a r a n o i d  S c h i z o p h r e n i a ,  a c u t e  
(A typ ica l  D e p re s s iv e  P s y c h o s i s )

- S c h i z o p h r e n i a ,  p a r a n o i d ,  a c u t e

02 -Manic D is o rd e r -Manic D is o rd e r

03 - P a r a n o i d  S c h iz o p h re n ia - C h ro n ic  P a rano id  S c h iz o p h re n ia  
(Chronic  U n d i f f e r e n t .  S c h i z . )

04 - U n s p e c i f i e d  P s y c h o s i s - S c h i z o p h r e n i a ,  P a r a n o i d ,  p r o b a b l e  
(O ther  P s y c h o t i c  D i s o r d e r )

05 - M a n i c - d e p r e s s i v e ,  Manic - B i p o l a r  D epres s ion  w i th  Mania 
(Manic D i s o r d e r )

06 -Manic P s y c h o s i s -Manic D i s o r d e r ,  p r o b a b l e

07 -Manic ,  r e c u r r e n t ,  b i p o l a r -Manic D is o rd e r

08 - P a r a n o i d  S c h iz o p h re n ia - S c h i z o p h r e n i a ,  p a r a n o i d ,  s u b a c u te

09 - M a n i c - d e p r e s s i v e ,  Depressed -Major Depr.  D i s o r d e r  w i th  Hypomania, 
p r im a ry ,  p s y c h o t i c ,  i n c a p a c i t a t i n g ,  
r e t a r d e d ,  endogenous (B ip o l a r  #2)

10 - P a r a n o i d  S c h i z o p h r e n i a ,  c h r o n i c - S c h i z o p h r e n i a ,  p a r a n o i d ,  c h r o n i c

11 - S c h i z o a f f e c t i v e ,  manic - S c h i z o a f f e c t i v e ,  manic ( s u b a c u te )

12 - H y s t e r i c a l  P s y c h o s i s  
(Mental R e t a r d a t i o n )
(Chron ic  U n d i f f e r e n t i a t e d  S c h iz )

- S c h i z o p h r e n i a ,  d i s o r g a n i z e d ,  
c h r o n ic

13 - D e p r e s s i v e  P s y c h o s i s -Major D e p re s s iv e  D i s o r d e r ,  s y c h o t i c

14 -DEFER DIAGNOSIS 
(A ty p ic a l  P s y c h o s i s  o r  Severe 
S c h iz o id  P e r s o n a l i t y  D i s o r d e r )

- S c h i z o p h r e n i a ,  d i s o r g a n i z e d ,  
p r o b a b le  ( s u b a c u te )

15 rMi.xedManio-depress ive P s y c h o s i s ,  
Alcohol  £ Marihuana  Aguse

-Manic-Minor D e p r e s s i v e  ( B ip o l a r  
#] )  £ Alcohol  £ Marihuana Abuse

16 -C h ro n ic  P a ra n o id  S c h iz o p h re n i a - S c h i z o p h r e n i a ,  p a r a n o i d ,  c h r o n i c

17 - D e p r e s s i v e  D i s o r d e r  
( S c h i z o a f f e c t i v e ,  D epressed )

- S c h i z o a f f e c t i v e ,  D e p r e s s i o n ,  a c u t e

18 - P a r a n o i d  S c h i z o p h r e n i a ,  c h r o n i c  
( S c h i z o a f f e c t i v e  w i th  
d e p r e s s i o n ,  b i p o l a r )

- S c h i z o p h r e n i a ,  p a r a n o i d ,  c h r o n i c

19 - S c h i z o a f f e c t i v e ,  manic - S c h i z o a f f e c t i v e ,  manic 
( su b ty p e  u n c e r t a i n )

Not^G■ -■* A l t e r n a t i v e  d ia g n o s e s  a r e  g iven  in p a r e n t h e s e s .



Table 3

C l i n i c a l  Diagnoses  by R a t e r s  A.Y. and B . J .G .
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P a t i e n t  Number R a t e r  A.Y. R a t e r  B . J .G .

01 Major depressive disorder Affective disorder,
depres s i ve-agita ted02 Manic disorder (not diagnosed)

03 Manic disorder Paranoid schizophrenia
04 Major depressive disorder Paranoid Schizophrenia
05 Schizoaffective, manic Manic-depressive,

manic06 Schizophrenia, Schizoaffectiveundifferentiated
07 Schizoaffective, manic Manic-depressive,

manic08 Schizoaffective, (not diagnosed)depressed
09 Major depressive disorder (not diagnosed)
ln Schizoaffective, depressed , .or Paranoid schizophrenia ' diagnosed)
11 Schizoaffective, manic (not diagnosed)
12 Schizoaffective, Schizoaffectivedepressed13 Major depressive disorder (not diagnosed)
14 Schizoaffective, manic Paranoid Schizophrenia
15 Manic disorder (not diagnosed)
16 Schizophrenia, (not diagnosed)undifferentiated
17 Major depressive disorder (not diagnosed)
18 Schizoaffective, (not diagnosed)depressed
19 Manic disorder Schizoaffective,

excited type



Table 4
R.D.C. Diagnoses by Rater S.M.
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££&* DIACN°SIS

01 - U n s p e c i f i e d  F u n c t io n a l  P s y c h o s i s ,  p r o b a b le
(o r  Other  P s y c h i a t r i c  D i s o rd e r )

02 -Hypomanic D is o rd e r
(o r  U n s p e c i f i e d  F u n c t io n a l  P s y ch o s i s  o r  O ther  P s y c h i a t r i c  D i s o r d e r )

03 - S c h i z o p h r e n i a ,  U n d i f f e r e n t i a t e d
(p a ra n o id  o r  d i s o r g a n i z e d )

04 - U n s p e c i f i e d  Funct . ional  P s y ch o s i s
(o r  P ro b ab le  S c h iz o p h re n i a )

05 -O th e r  P s y c h i a t r i c  D is o rd e r
(or  U n s p e c i f i e d  F u n c t io n a l  P s y c h o s i s ,  Manic D i s o r d e r , p r o b a b l e ,  
o r  S c h i z o a f f e c t i v e ,  manic ,  p r o b a b le )

06 - S c h i z o p h r e n i a ,  p r o b a b le
07 -Manic D i s o r d e r ,  d e f i n i t e

(o r  S c h i z o a f f e c t i v e ,  manic)
08 -Minor D e p re s s iv e  D i s o r d e r ,  d e f i n i t e

(Major D e p re s s iv e  D i s o r d e r ,  p r o b a b le )
09 -Major D e p re s s iv e  D is o r d e r .

( P s y c h o t i c  Major D e p re s s iv e  D i s o r d e r )
10 - S c h iz o p h r e n ia

( P a r a n o i d o r  U n d i f f e r e n t i a t e d )
11 -Manic D i s o r d e r ,  p ro b a b le

(o r  S c h i z o a f f e c t i v e ,  manic ty p e )
12 - S c h i z o p h r e n i a ,  d i s o r g a n i z e d
13 -Major D e p re s s iv e  D is o rd e r
14 - U n s p e c i f i e d  F u n c t io n a l  P s y c h o s i s

(o r  S c h i z o p h r e n i a ,  d i s o r g a n i z e d ,  p r o b a b l e )
15 -Major D e p re s s i v e  D i s o r d e r ,  p r o b a b le
16 - S c h i z o p h r e n i a ,  U n d i f f e r e n t i a t e d ,  d e f i n i t e
17 - S c h i z o a f f e c t i v e  D i s o r d e r ,  d e p re s s e d  type
18 -Major D e p re s s iv e  D i s o r d e r ,  p ro b a b le
19 - U n s p e c i f i e d  F u n c t i o n a l  P s y c h o s i s  p r o b a b le

(o r  Other P s y c h i a t r i c  D i s o r d e r )

Note. Alternative diagnoses are in parentheses.



and a l l  t y p e s  o f  a f f e c t i v e  d i s o r d e r  (manic ,  d e p r e s s e d ,  and b i p o l a r )  

were p la c e d  under  t h e  " a f f e c t i v e "  r u b r i c .  P a t i e n t s  who cou ld  n o t  

be d ia g n o se d ,  o r  who had o t h e r  d ia g n o ses  ( i . e . ,  u n s p e c i f i e d  

p s y c h o s i s ,  h y s t e r i c a l  p s y c h o s i s ,  o r  o t h e r  p s y c h o t i c  d i s o r d e r )  

were grouped a s  " u n c l a s s i f i e d / o t h e r " .

The 9 p a t i e n t s  f o r  whom agreement was n o t  reached  by L .S .  

and A.Y. f o r  t h e  s c h i z o p h r e n i c / a f f e c t i v e  dichotomy were d iagnosed  

by B . J .G .  He a g re e d  w i th  L .S .  in 6 o f  t h e s e  c a s e s ,  and ag reed  

w i th  A.Y. in t h e  o t h e r  3 i n s t a n c e s .

P r o j e c t  Diagnoses 

Based on t h e  agreement o f  two o f  t h r e e  r a t e r s ,  a P r o j e c t  

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

a s s ig n e d  t o  t h e s e  p a t i e n t s  ( s ee  Yozawitz e t  a l . ,  1979).  Ten of  

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

and one p a t i e n t  remained u n c l a s s i f i e d .

Diagnoses were p rov ided  by th e  f o u r t h  r a t e r  (S .M.)  subsequen t  

t o  t h i s  c l a s s i f i c a t i o n ,  so h i s  r a t i n g s  d id  not  p r o v id e  inpu t  to  

t h i s  t r i a g e .  Of e i g h t  p a t i e n t s  given a P r o j e c t  d i a g n o s i s  of  

a f f e c t i v e ,  S .M . ' s  d i a g n o s i s  a g re e d  w i th  t h i s  a s s e s sm e n t  in f i v e  

c a s e s ,  and d i s a g r e e d  in t h r e e .  Of t h e  ten  p a t i e n t s  g ive n  P r o j e c t  

d ia g n o s e s  o f  s c h i z o p h r e n i c ,  S.M. agreed  f o r  f i v e  and d i s a g r e e d  f o r  

f i v e .  S.M. a g re e d  t h a t  th e  p a t i e n t  who was termed u n c l a s s i f i e d /  

o t h e r  was n e i t h e r  s c h i z o p h r e n i c  nor  a f f e c t i v e .

I t  was dec id ed  t h a t  no a l t e r a t i o n s  in P r o j e c t  d i a g n o s e s  would 

be made based on S . M . ' s  a d d i t i o n a l  i n p u t ,  in t h e  i n t e r e s t  o f  

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

d ia g n o s e s  f o r  t h e s e  p a t i e n t s  had a l r e a d y  been used in p u b l i s h e d
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r e s e a r c h  and in ongoing  d a t a  a n a l y s i s  (B ru d e r ,  S p r in g ,  Yozawitz & 

S u t t o n ,  1980; Yozawitz ,  1977) .

T ab le  5 p r o v i d e s  a summary o f  t h e  P r o j e c t  d ia g n o s e s  g iven  

t o  t h e s e  p a t i e n t s .

H o sp i t a l  Diagnoses  

All  19 o f  t h e  p s y c h i a t r i c  p a t i e n t s  had r e c e i v e d  h o s p i t a l  

d i a g n o s e s  o f  s c h i z o p h r e n i a  ( s e e  T ab le  5 ) .

Of t h e  8 p a t i e n t s  c l a s s i f i e d  a s  a f f e c t i v e  by P r o j e c t  

d i a g n o s e s ,  6 r e c e i v e d  h o s p i t a l  d i a g n o s e s  o f  s c h i z o p h r e n i a ,  

p a r a n o i d  ty p e  (one ,  c h r o n i c  sub type)}  one was d iagnosed  as  

hav ing  c h r o n i c ,  u n d i f f e r e n t i a t e d  s c h i z o p h r e n i a ,  and one was 

d ia g n o se d  a s  having  an a c u t e  s c h i z o p h r e n i c  e p i s o d e  and h a b i t u a l ,  

e x c e s s i v e  d r i n k i n g .

The p r e v a l e n c e  o f  d ia g n o s e s  o f  s c h i z o p h r e n i a  p ro v id e s  

s u p p o r t  f o r  f i n d i n g s  (Cooper e t  a l . ,  1969; 1972; Gur land e t  a l . ,

1970; Kendell  S G our lay ,  1970; Pope & L i p i n s k i ,  1978, S ic ig n an o  

& L i c h t e n s t e i n ,  1978) t h a t  p s y c h i a t r i s t s  in t h e  U ni ted  S t a t e s ,  

e s p e c i a l l y  t h o s e  in l a r g e  s e r v i c e - o r i e n t e d  h o s p i t a l s ,  te n d  t o  

o v e r d i a g n o s e  s c h i z o p h r e n i a  and u n d e rd ia g n o se  t h e  a f f e c t i v e  d i s o r d e r s .  

T h i s  i s  found t o  be e s p e c i a l l y  t r u e  in t h e  d i a g n o s i s  of  m i n o r i t y  

p o p u l a t i o n s  (Lehmann, 1971; Simon, 1965; Simon e t  a l . ,  1973;

Zubin e t  a l . ,  1975) .

R e l i a b i l i t y  o f  D i a g n o s t i c  Measures 

An ex a m in a t io n  o f  T a b le s  2 ,  3 and 4 r e v e a l s  t h a t  a wide 

v a r i e t y  o f  d i a g n o s e s  were g iven  t o  t h e s e  p a t i e n t s .  Even a f t e r  t h e s e  

c a t e g o r i e s  were c o l l a p s e d  (Tab le  7)> s u b s t a n t i a l  d i s a g re e m e n t  

e x i s t e d .



Table 5

H o s p i t a l  D iagnoses  and P r o j e c t  D iagnoses  f o r  19 P a t i e n t s

*

P a t i e n t
Number

PROJECT
DIAGNOSIS

HOSPITAL DIAGNOSIS 
( I . C . D .  Number)

01

02

03
04
05
06
07
08
09
10 

1 1  

12

13
14
15
16 

17 
16 

19

affective
affective
schizophrenic
unclassified
affective
schizophrenic
affective
schizophrenic
affective
schizophrenic
schizophrenic
schizophrenic
affective
schizophrenic
affective
schizophrenic
affective
schizophrenic
schizophrenic

Schizophrenia, paranoid type(295.3)
Schizophrenia, paranoid type(295.3)
Schizophrenia, paranoid type(295.3)
Acute Schizophrenic Episode(295.4)
Schizophrenia, paranoid type(295.3)
Schizophrenia, chronic, paranoid type (295.3 x2)
Schizophrenia, paranoid type(295.3)
Schizophrenia, paranoid type(295.3)
Acute Schizophrenic Episode(295.4)& Habitual Excessive Drinking(303.1) Schizophrenia, paranoid type(295.3)
Schizophrenia, paranoid type(295.3)
Schizophrenia, chronic undifferentiated type (295.90)
Schizophrenia, paranoid type(295.3)
Schizophrenia, paranoid type(295.3)
Schizophrenia, chronic paranoid type (295.3)
Schizophrenia, paranoid type . (295.3)
Schizophrenia, chronic undifferentiated type (295.90)
Schizophrenia, chronic undifferentiated type (295.90)
Schizophrenia, catatonic, withdrawn (295.24)
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For t h e  t e n  p a t i e n t s  who were d iagnosed  by t h r e e  r a t e r s ,  

ag reement as  t o  d i a g n o s t i c  c a t e g o r i z a t i o n  was reached  f o r  s i x  

p a t i e n t s ;  two " s c h i z o p h r e n i c s "  and f o u r  " a f f e c t i v e s "  (one manic 

and t h r e e  d e p r e s s e d ) .

Nine patients were diagnosed by all four raters; B.J.G. had 
been asked to contribute his diagnoses for these patients because 
of disagreement in diagnoses by L.S. and A.Y. For these patients, 
agreement by three of four raters was reached for three "schizo­
phrenics" and one "affective".
Percent Agreement

P e r c e n t  ag reement in d i a g n o s e s  f o r  t h e  f o u r  r a t e r s  was 

c a l c u l a t e d .  Although t h i s  i s  t h e  s i m p l e s t  and most commonly used 

measure o f  ag reement ( J a n e s ,  1979) i t  c o n t a i n s  no c o r r e c t i o n  f o r  

chance ag ree m en t ,  and i s  t h e r e f o r e  u s u a l l y  c o n s i d e r e d  in in a d eq u a te  

index .  The h i g h e s t  p e r c e n t  agreement was o b t a i n e d  f o r  L . S . ' s  

ag reem en ts  w i th  A.Y. and w i th  S.M. (52.63% e a c h ) .  Agreement o f

B . J . G .  w i th  a l l  o t h e r  r a t e r s  was s l i g h t l y  lower (44 .44%).  The 

low es t  p e r c e n t  ag reement was between A.Y. and S.M. (42.10%).

Table 6 shows percent agreement for these raters, with a break­
down by diagnostic category.

Using percent agreement as a measure of reliability, L.S., 
an experienced psychiatrist, had the greatest agreement with the 
other raters. This was not surprising, as he is considered to be 
an expert diagnostician. The two graduate students, A.Y. and S.M., 
were next in reliability; although they were well-trained, they 
did not have L.S. and B.J.G.'s extensive experience. B.J.G., a
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Table  6

Percent Agreement Between Raters 
for Preliminary Diagnoses

R a t e r s
O v e r a l 1 

Agreement

Breakdown by D ia g n o s t i c  Ca tegory  

S c h iz o p h re n ic  A f f e c t i v e  Other

L.S. -  A.Y. 52.63% 26.31% 26.31% 0.0

L.S. - S.M. 52.63% 15.79% 26.31% 10.53%

A.Y. -  S.M. 42.10% 21.05% 21.05% 0.0

A.Y. -  B.J .G 44.44% 33.33% 11.11% 0 .0

L.S. -  B . J .G . 44.44% 11.11% 33.33% 0 .0

S.M. -  B . J .G . 44.44% 33.33% 11.11% 0.0

Mean Agreement 46.78% 23.49% 21.54% 1.75%

Mean Inter-rater Percent Agreement for Each Rater
L .S .  49.90%

A.Y.  46.39%

S.M. 46.39%

B .J .G .  44.44%



h i g h l y - q u a l i f i e d  p s y c h i a t r i s t ,  had t h e  low es t  r e l i a b i l i t y .  Th is  

c ou ld  be e x p l a i n e d  by t h e  f a c t  t h a t  he was asked  t o  r a t e  o n ly  th o s e  

p a t i e n t s  f o r  whom L .S .  and A.Y. c ou ld  n o t  r each  ag reem ent ;  t h e s e  

p a t i e n t s  a r e  assumed t o  c o n s t i t u t e  a sample o f  t h e  more ambiguous 

c a s e s ,  in a d d i t i o n ,  s i n c e  two o f  t h e  r a t e r s  had a l r e a d y  d i s a g r e e d  

on t h e s e  p a t i e n t s '  c l a s s i f i c a t i o n s ,  any d i a g n o s i s  he might  make 

would,  a p r i o r i , d i s a g r e e  w i th  one r a t e r ' s  a s s e s s m e n t .

Kappa
In o r d e r  t o  p r o v id e  a b e t t e r  e v a l u a t i o n  o f  t h e  d e g re e  of  

agreement in d i a g n o s i s  o b t a i n e d  by t h e s e  f o u r  r a t e r s ,  kappa ,  an 

i n t e r c l a s s  c o r r e l a t i o n  c o e f f i c i e n t  which in v o lv e s  c o r r e s t i o n s  f o r  

chance  ag reem en t ,  p roposed  by Cohen ( I 9 6 0 )  was u s e d .  An 

unweighted  kappa measure  ( S p i t z e r  & F l e i s s ,  197**; S p i t z e r ,  E n c i c o t t  

Cohen & F l e i s s ,  197**; H e lz e r ,  R ob ins ,  T a i b l e s o n ,  Woodruf f ,  Reich 

& Wish,  1977)  was c a l c u l a t e d ,  u s in g  a program deve loped  l o c a l l y  

by John Nee b a s e d  on F le i s s  and C u z i c k ' s  (Note 15)  d e r i v a t i o n .

In g e n e ra l  f o r m u l a t i o n ,  kappa c o n s i s t s  o f  t h e  d i f f e r e n c e  

between p e r c e n t  o b s e rv e d  ag reement and p e r c e n t  ag reement ex p ec ted  

by chance  d i v i d e d  by I -  t h e  p e r c e n t  agreement e x p e c te d  by chance .

Kappa may ran g e  from n e g a t i v e  v a l u e s ,  which i n d i c a t e  below- 

chance  a g ree m en t ,  th ro u g h  z e r o ,  which i n d i c a t e s  chance  a g ree m en t ,  

t o  + 1 . 0 ;  p e r f e c t  a g re e m e n t .



Two c l a s s e s  o f  kappa e x i s t ;  w e igh ted  and unw eigh ted .  

Unweighted kappa i s  employed f o r  t h e  a s s e s sm e n t  o f  r e l i a b i l i t y  

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

e n t i t i e s .  Weighted kappa d e a l s  w i th  t h e  q u e s t i o n  o f  t h e  d e g re e  

o f  d i a g n o s t i c  ag reem en t ,  t a k i n g  in t o  accoun t  t h e  magnitude  o f  

t h e  " d i s t a n c e "  between th e  d i a g n o s e s ,  i . e . ,  how s i m i l a r  th e y  

w ere .

Although f o r  t h e o r e t i c a l  r e a s o n s ,  weigh ted  kappa might  

h y p o t h e t i c a l l y  p r o v id e  more meaningful  r e s u l t s  in an i n v e s t i g a t i o n  

l i k e  t h i s  one ,  i t  has n o t  come i n t o  g e n e ra l  u s e ,  because  no 

u n i v e r s a l l y  a c c e p t a b l e  r u l e  has  been deve loped  f o r  t h e  a s s ignm ent  

o f  w e ig h t s  t o  t h e  d i a g n o s t i c  c a t e g o r i e s  (H e lze r  e t  a l . ,  1977).

S p i t z e r  e t  a l . (197^) have i n d i c a t e d  t h a t  kappas  among e x p e r t  

r a t e r s  tend  t o  be .50 t o  .60 when a u d i o t a p e d  i n t e r v i e w s  a r e  u s e d .  

The kappa v a l u e s  o b t a i n e d  in t h i s  s t u d y  ( .15 f o r  s c h i z o p h r e n i a ;

, 2k  f o r  a f f e c t i v e  d i s o r d e r ;  and .001 f o r  u n c l a s s i f i e d / o t h e r  ) a r e  

u n a c c e p ta b l y  low. For t h i s  r e a s o n ,  RDC d ia g n o s e s  were not

e x c l u s i v e l y  employed in subsequen t  d a t a  a n a l y s e s .  Symptom p r o f i l e s

which proved  more r e l i a b l e ,  and which p ro v id e d  q u a n t i t a t i v e  d a t a  

( r a t h e r  than  nominal c a t e g o r i z a t i o n )  on s e v e r a l  s c a l e s ,  were

d e r i v e d  from th e  CIS i n t e r v i e w .

Both p e r c e n t  ag reement and kappa v a l u e s  f o r  t h e  " s c h i z o p h r e n i  

" a f f e c t i v e " ,  and " u n c l a s s i f i e d / o t h e r "  c a t e g o r i e s  a r e  shown in Tab le  

7,  a lo n g  w i th  a summary o f  t h e  p r e l i m i n a r y  d i a g n o s e s  g iven  t o  t h e  

19 p a t i e n t s  by t h e  f o u r  r a t e r s  and t h e  P r o j e c t  d ia g n o s e s  a s s i g n e d  

t o  t h e s e  s u b j e c t s .
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Table 7

T r i a g e  o f  P a t i e n t s  by Primary P r o j e c t  D iagnos i s  a s  " S c h iz o p h r e n i c " ,  

" A f f e c t i v e " ,  o r  " U n c l a s s i f i e d / O t h e r "

P a tn e n t  P r o j e c t PRELIMINARY DIAGNOSES Agreement
Number D iagnos is Summary as  P e rc e n ta a e

L.S .  A.Y.
( c l i n i c a l )

S.M. B .J .G . Sch i zo -  
p h r e n i c

A f f e c t ­
ive

Other

01 A f f e c t i v e S A U A 25% 50% 25%
02 A f f e c t  ive A A A - 100%

03 S c h iz o p h re n ic S A S S 75% 25%

04 U n c l a s s i f i e d U A U S 25% 25% 50%

05 A f f e c t i v e A S U A 25% 50% 25%
06 S ch iz o p h re n ic A S S S 75% 25%

07 A f f e c t  ive A S A A 25% 75%
08 S ch iz o p h re n ic S S A - 57% 33%

09 A f f e c t i v e A A A - 100%

10 S c h iz o p h re n ic S S S - 100%

11 S c h iz o p h re n ic S S A - 67% 33%
12 S c h iz o p h re n ic U S S S 75% 25%

13 A f f e c t i v e A A A - 100%

14 S c h iz o p h re n ic U S U S 50% 50%

15 A f f e c t i v e A A A - 10U%

16 S c h iz o p h re n ic S S S m 100%

17 A f f e c t i v e A A S - 35% 67%
18 Schiz ophren  ic S S A - 67% 33%

19 S c h iz o p h re n ic S A U S 50% 25% 25%

Mean P e r c e n t  Agreement = 57.27% 56.07% 33.33%
S tandard D e v ia t io n  = 26.37% 31.32% 12.90%

kappa Po " Pc

.1 Pc
Kappa Values  = 0 .15 0 .24 0.001
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Symptom F a c t o r  R a t ings

Items from t h e  Combined Ins t rum en t  Schedule  were used to  

r a t e  th e  19 p s y c h i a t r i c  p a t i e n t s  on 19 d i f f e r e n t  p s y c h o p a th o lo g ic a l  

s c a l e s ,  u s in g  Combined Mental S t a t e  (C ro s s -N a t io n a l  Study) 

f a c t o r s  (Gurland e t  a l . ,  1970; F l e i s s  e t  a l . ,  1971).  These s c a l e s  

were:  D ep re s s io n ,  Speech R e t a r d a t i o n ,  A n x ie ty ,  and Somatic Concern 

( t h e  D e p re s s iv e  Mood f a c t o r s ) ;  Hypomania and G rand iose  D elus ions  

( t h e  Manic Mood f a c t o r s ) ;  Lack o f  I n s i g h t ,  P a rano id  D e lu s io n s ,

Contro l  D e lu s io n s ,  B i z a r r e  B ehav io r ,  F l a t  A f f e c t ,  I n c o m p r e h e n s i b i l i t y ,  

V isua l  H a l l u c i n a t i o n s ,  and A ud i to ry  H a l l u c i n a t i o n s  ( t h e  D i s o r g a n iz a ­

t i o n  f a c t o r s ) ;  and Observed B e l l i g e r e n c e ,  Repor ted  B e l l i g e r e n c e ,  

O b se s s io n s ,  D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n ,  and D i s o r i e n t a t i o n  

( t h e  N o n - s p e c i f i c  f a c t o r s ) .

The use  o f  t h e s e  f a c t o r  p r o f i l e  s c o r e s  was o f  s p e c i a l  i n t e r e s t  

in t h e  p r e s e n t  s tudy  beca use :

(1)  S tanda rd  s c o r e s  were o b t a i n a b l e  on 19 independen t  symptom 

f a c t o r s  d e r i v e d  from a f a c t o r  a n a l y s i s  o f  d a t a  from 500 p s y c h i a t r i c  

i n - p a t i e n t s  in New York and London h o s p i t a l s  ( F l e i s s  e t  a l . ,  1971).

(2)  The h o s p i t a l  in which th e  p r e s e n t  s tu d y  was conducted  

(Brooklyn P s y c h i a t r i c  C en te r /B ro o k ly n  S t a t e  H o s p i t a l )  was t h e  same 

New York h o s p i t a l  which c o n t r i b u t e d  t o  t h e  s t a n d a r d i z a t i o n  o f  t h e s e  

s c a l e s .  T h e r e f o r e ,  d a t a  c ou ld  be compared t o  norms d e r i v e d  from

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

(3)  S co r ing  o f  t h e s e  f a c t o r s  from a s e m i - s t r u c t u r e d  i n t e r ­

view cou ld  be o p e r a t i o n a l i z e d  more s p e c i f i c a l l y  than  cou ld  th e  

p ro d u c t i o n  o f  RDC d i a g n o s e s .  I t  was hoped t h a t  a more f i n e - g r a i n e d
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and r e l i a b l e  symptom p i c t u r e  o f  t h e s e  p a t i e n t s  cou ld  be o b ta in e d  

from t h i s  measure .

Symptom f a c t o r  r a t i n g s  were made by A.Y.,  S.M.,  and B.K.G. 

based on t a p e s  o f  t h e  CIS/MDSS in t e r v i e w s  conducted  by A.Y. The 

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

p r e v i o u s l y .

A .Y . 1s r a t i n g s  were not  performed b l i n d  t o  e i t h e r  th e  

p a t i e n t s '  h o s p i t a l  d ia g n o se s  o r  t o  t h e i r  psychophys ica l  t e s t  

r e s u l t s .

S.M. and B.K.G. were kep t  b l i n d  t o  t h e  h o s p i t a l  d ia g n o se s  

o f  t h e s e  p a t i e n t s .  B.K.G.,  who had p a r t i c i p a t e d  in t h e  c o l l e c t i o n  

o f  t h e  a u d i t o r y  t e s t  d a t a  f o r  t h e s e  p a t i e n t s ,  was kep t  b l i n d  t o  

t h e i r  i d e n t i t y  on th e  t a p e s  by means o f  numeric coding  and d e l e t i o n  

o f  th e  s u b j e c t s '  names on t a p e s  and t r a n s c r i p t s .

Although two o f  t h e  r a t e r s  (AY and SM) had a l s o  p rov ided  

RDC d ia g n o s e s  f o r  t h e s e  p a t i e n t s ,  th e y  were kep t  b l i n d  t o  t h e  

d ia g n o s e s  g iven  t o  t h e  p a t i e n t s  by t h e  o t h e r  d i a g n o s t i c i a n s .

The symptom f a c t o r  r a t i n g s  in s t a n d a r d  s c o r e s  based on a 

f a c t o r  a n a l y s i s  ( F l e i s s  e t  a l . ,  1971),  which were g iven  t o  each  

of  t h e  19 p s y c h i a t r i c  p a t i e n t s  by each o f  t h e  3 r a t e r s ,  a r e  

l i s t e d  in Appendix 111, a long  w i th  t h e  a v e ra g e  symptom f a c t o r  

r a t i n g s  f o r  each  p a t i e n t ,  u s i n g  th e  mean o f  t h e  3 r a t e r s '  f a c t o r  

s c o r e s .

The mean r a t i n g s  g iven  by each  r a t e r  and th e  s t a n d a r d  

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

f a c t o r s  and mean s t a n d a r d  s c o r e  f o r  each o f  t h e  19 symptom p r o f i l e  

f a c t o r s  o ve r  a l l  p a t i e n t s ,  based  on th e  mean o f  t h e  t h r e e  r a t e r s ,
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a r e  shown in Tab le  8 .  The mean s t a n d a r d  d e v i a t i o n s  f o r  t h e  

t h r e e  r a t e r s  on t h e s e  f a c t o r s  ave ra ged  o v e r  a l l  19 p a t i e n t s  

a r e  a l so  g iv e n .  The av e ra g e  symptom p r o f i l e  g e n e r a t e d  a c r o s s  

a l l  p a t i e n t s  f o r  each  o f  t h e s e  t h r e e  r a t e r s  can be seen  

g r a p h i c a l l y  p r e s e n t e d  in F ig u r e  7» and in F i g u r e  8 - f o r  a l l  r a t e r s .

Comparisons o f  Symptom F a c t o r  and D ia g n o s t i c  R a t in g s  

Symptom f a c t o r  p r o f i l e s  in s t a n d a r d  s c o r e s  based  on th e  

norms o f  t h e  C ro s s -N a t io n a l  Study ( F l e i s s  e t  a l . ,  1971) were 

c a l c u l a t e d  f o r  t h e  8 p a t i e n t s  judged  t o  be a f f e c t i v e  and f o r  

th e  10 p a t i e n t s  judged  s c h i z o p h r e n i c  by t h e  P r o j e c t  d ia g n o se s  

(which had been used  in t h e  Yozawitz ,  1979 s t u d y ) .

These s c o r e s  f o r  th e  a f f e c t i v e  group g iven  by th e  t h r e e  

r a t e r s  f o r  t h e  19 symptom f a c t o r s  a r e  shown in Tab le  9.  Tab le  

10 g i v e s  t h e  symptom f a c t o r  s c o r e s  by t h e  t h r e e  r a t e r s  f o r  t h e  

P r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c  g roup .  Means and s t a n d a r d  

d e v i a t i o n s  a c r o s s  p a t i e n t s  a r e  g iv e n .

The mean r a t i n g s  g iven  t o  t h e  P r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c  

and a f f e c t i v e  g roups  by t h e  t h r e e  r a t e r s  a r e  c o n t r a s t e d  in Tab le  

11.  The a v e ra g e  o f  t h e  s t a n d a r d  d e v i a t i o n s  o f  t h e  t h r e e  r a t e r s  on 

t h e s e  f a c t o r s  a r e  a l s o  p r o v i d e d .  These same d a t a  a r e  d e p i c t e d  

g r a p h i c a l l y  in F ig u r e  9 .

An e x a m in a t io n  o f  t h e  symptom f a c t o r  s c o r e s  o f  t h e s e  

P r o j e c t - d i a g n o s e d  a f f e c t i v e s  and s c h i z o p h r e n i c s  w i th  r e f e r e n c e  t o  

t h e  norms d e r i v e d  by F l e i s s  e t  a l .  (1971) shows t h e  p a t i e n t s  t o  

be 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 e  s t a n d a r d i z a t i o n  sample on 

o n ly  one f a c t o r .  Both a f f e c t i v e s  and s c h i z o p h r e n i c s  s co red



Table 8

Symptom P r o f i l e s  f o r  All 19 P s y c h i a t r i c  P a t i e n t s  

by Three R a te r s

105

Symptom A.Y. B.K .G. S.M . Mean of  3 R a t e r s
F a c to r Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Mood: D epres s ive
Depress ion 47.26 7.38 47.47 7.53 45.12 6.39 46.62 7.12
Speech R e t a r d a t i o n 50.08 6.67 57.52 16.66 52.49 13.62 53.66 13.00
Anxie ty 45.40 3.62 47 .06 6.83 45.57 5.61 46.01 5.51
Somatic Concern 49.38 9.71 50.89 12.54 53.41 13.03 51.23 11.85
Mood: Man i c
Hypoman ia 59.09 13.51 54.59 10.15 55.23 9.16 56.30 11.10
G randiose  Delus . 74.32 20.14 78.59 25.50 59.39 14.87 70.77 20.63
D i s o r g a n i z a t i o n

53.68 11.81 53.68 11.87Lack o f  I n s ig h t 50.09 9.50 57.26 13.90
Parano id  D elus ions 62.86 14.75 65.83 15.99 58.90 17.46 62.53 16.10
Contro l  D e lus ions 48.83 5.57 55.82 12.99 49 .24 5.10 51.30 8 .63
B i z a r r e  Behavior 49,90 5.62 48 .96 4 .09 48 .02 0.00 48 .96 4.01
F l a t  A f f e c t 53.87 15.46 51.84 10.24 48.80 7.20 51.49 11.48
Incomprehens. 49 .82 7.04 52.92 8 .68 54 .86 14.13 52.53 10.40
Visual  H a l lu c . 55.92 17.37 58.81 20.18 57.37 16.67 57.37 18.14
A ud i to ry  H a l lu c . 60.30 14.65 60.43 14.66 56.81 15.42 59.18 14.75
N c n -S p e c i f i c

49 .14 48 .74 9.40Observed Bel 1 ig . 48 .95 7.96 49.55 10.70 9.35
Reported  Bel 1 ig . 52.80 10.86 54.17 11.71 49.20 9.90 52.05 10.85
O bsess ions 49 .19 8.39 52.80 16.32 48 .59 8 .16 50.19 11.59
D e p e r s . / D e r e a l . 46 .89 2.82 50.06 5.22 46 .89 2 .82 47 .95 3.79
D i s o r i e n t a t i o n 46.40 0.00 48 .06 4 .12 46.40 : o .o o 47.39 2.38

Note.

Average s t a n d a r d  d e v i a t i o n  I (SD 2+ ( s  , 2 +( ,2
f o r  t h r e e  r a t e r s  = J x r i ) v r 2 '  v r3
( G u i l f o r d ,  1956)
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F ig u re  8 .  Average symptom p r o f i l e  f o r  a l l  p a t i e n t s  (n *  19) ;  Average o f  t h r e e  r a t e r s .



108

Tab le  9

Symptom P r o f i l e s  by Three  R a t e r s  f o r  t h e  8 P a t i e n t s  

Given a P r o j e c t  D ia g n o s i s  o f  A f f e c t i v e  D is o rd e r

Symptom a .Y. B.K.G. S.M.
F a c t o r  Mean S.D. Mean S.D. Mean S.D.

Mood: D e p re s s iv e

D epres s ion 48 .22 7 .78 49.40 8 .42 47 .04 7 .77
Speech R e t a r d a t i o n 50 .03 7 .12 52.42 13.48 52 .42 16.92
A nxie ty 46 .92 3 .74 49 .67 8 .8 7 47.31 6.52
Somat ic  Concern 45 .84 0.00 50.64 10.26 53 .04 9 .94
Mood: Man i c

Hypomania 62 .14 16.97 56 .03 10.83 56.03 8 .64
G rand iose  D e lus ions 79 .39 20.35 82 .77 21 .59 57 .43 11.97
D i s o r g a n i z a t i o n

Lack o f  I n s i g h t 47 .27 9.01 59.44 14.48 53 .36 12.13
P a ran o id  D e lu s io n s 64.51 15.35 73.13 13.78 59 .03 17.55
Con tro l  D e lu s ions 50 .12 8 .28 55.00 16.17 49 .14 5.52
B i z a r r e  Behav ior 50 .25 6.31 48 .02 0.00 48.02 0.00
F l a t  A f f e c t 50 .58 10.28 46 .97 3.40 48 .17 6 .80
I n c o m p re h e n s ib i1 i t y 47 .00 5.21 49 .77 5 .49 53 .45 15.48
Visua l  H a l l u c i n a t i o n s 52 .98 16.17 52.98 16.17 52 .98 12.87
A u d i to ry  H a l l u c i n . 54.71 11.90 55 .57 11.34 49 .55 7 .54
N o n -S p e c i f i c

Observed B e l l i g e r e n c e 49 .19 8 .18 52 .09 16.37 51.12 13.64
R epor ted  Bel 1 ig e r e n c e 53.82 11.79 57 .75 13.99 52.51 11.54
Obsess ions 53 .33 12.13 60.48 23 .48 51.90 12.22
D e p e r s o n a l i z a t i o n /  

D e r e a l i z a t i o n
45 .70 0.00 48.53 3 .90 46 .64 2 .6 6

D i s o r  i e n t a t  ion 46 .40 0 .00 49.55 5 .84 49 .55 3 .37

Note:  S tan d a rd  S cores  from F l e i s s ,  e t  a l . ,  1971*
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Table 10

Symptom P r o f i l e s  by Three  R a t e r s  f o r  t h e  10 P a t i e n t s  

Given a P r o j e c t  D ia g n o s i s  o f  S c h iz o p h re n ic  D is o rd e r

Symptom a .Y.  B.K.G. S.M.
F a c t o r  Mean S.D. Mean S.D. Mean S.D.

Mood: D e p re s s iv e

D ep res s io n 46 .73 7 .75 46 .46 7.11 44 .03 5 .29
Speech R e t a r d a t i o n 50.27 4.95 59 .84 18.72 53 .14 11.98
A nx ie ty 44 .47 3 .39 45 .52 4 .57 44 .47 4 .97
Somatic Concern 52 .56 12.84 51.60 15.14 54 .48 15.97
Mood: Man i c

Hypomania 57 .87 10 .70 54.20 10.30 55 .42 10.06
G rand iose  D e lu s io n s 72.97 19.58 78.38 28 .52 62 .16 17.39
D i s o r g a n i z a t i o n

Lack o f  I n s i g h t 51 .17 9 .67 55 .06 14.54 53.11 12.52
P a ra n o id  D e lu s io n s 62.00 15.69 62 .00 15.69 60 .12 18.69
Con tro l  D e lu s io n s 47-97 2 .47 56 .56 11.53 49 .53 5 .27
B i z a r r e  Behav ior 49 .80 5 .64 49 .80 5 .64 48 .02 0.00
F l a t  A f f e c t 57.31 19.12 54 .42 12.37 49 .62 8.11
1n c o m p re h e n s ib i1 i t y 52.53 7 .77 5 6 . 2 2 9 .98 56 .96 13.99
V isua l  H a l l u c i n a t i o n s 59 .15 19.30 64 .64 22 .99 61 .89 19.38
A u d i to ry  H a l l u c i n . 66.23 15.24 64 .16 17.12 62 .33 18.71
N o n -S p e c i f i c

Observed B e l l i g e r e n c e 46 .30 0 .00 47 .07 2 .44 46 .30 0.00
Repor ted  B e l l i g e r e n c e 52.51 11.04 52.51 9 .56 47 .28 8 .55
O b se ss io n s 46 .18 0 .00 47 .32 3.61 46 .18 0.00
D e p e r s o n a l i z a t i o n / 4 7 .9  6 3 .64 51 .73 5 .95 47.21 3 .18

D e r e a l i z a t i o n
D i s o r i e n t a t i o n 46 .40 0 .00 47 .03 1.99 46 .40 0.00

Note:  S ta n d a rd  Sco res  from F l e i s s ,  e t  a l , ,  1971*
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Table 11

Average Symptom P r o f i l e s  o f  P a t i e n t s  Given P r o j e c t  Diagnoses  

o f  A f f e c t i v e  and S c h iz o p h re n i c  D is o rd e r

r  „ AFFECTIVES ( -  8)  SCHIZOPHRENICS (n=10) A f f -S c h i z
Symptom F a c t o r  S ta n d a rd  S ta n d a rd  D i f f e r e n c e

Mean D e v ia t i o n  Mean D e v ia t io n  in  S cores

Mood: Depressive 
Depression 48 .23 8 .00 45 .74 6 .80 2 .49
Speech Retardation 51.63 13.15 54.42 13.15 - 2 .7 4
Anxiety 47 .97 6.71 44 .79 4 .36 3.18
Somatic Concern 49 .84 8 .25 52.88 14.71 - 3 . 0 4
Mood: Manic 
Hypoman i a 58.07 12.65 55.83 10.35 2 .24
Grandiose Delus. 73.20 18.47 71 .17 22 .35 2 .03
Disorganization 
Lack of Insight 53.36 12.08 53.11 12.41 0 .25
Paranoid Delus. 65 .55 15.69 61 .38 16.83 4 .17
Control Delusions 51.42 10.95 51 .35 7 .46 0 .07
Bizarre Behavior 48 .76 3 .64 49.21 4 .60 - 0 . 4 5
Flat Affect 48 ,53 7,38 53,78 13 .96 - 5 . 2 5
1ncomprehens i b i1 i ty 50 .07 9 .95 55 .24 10.89 - 5 . 1 7
Visual Halluc. 52 .97 15.15 61 .89 20 .63 - 8 . 9 2
Auditory Halluc. 53.28 10.44 64 .24 17.03 - 1 0 .9 6
Non-Spec if ic 
Observed Bel 1ig. 50.80 13.18 46 .56 1.41 4 .2 4
Reported Bel 1 ig. 54 .69 12 .49 50 .77 9 .77 3.92
Obsessions 55 .23 16.81 46 .56 2 .08 8 . 6 7
Depers./Dereal. 46 .96 2 .73 48 .97 4 .43 -2 .01
Disorientation 48 .50 3 .89 46.61 1.15 1.89

N o te s .  Symptom F a c t o r  S ta n d a rd  S co res  a r e  from F l e i s s  e t  a l . ,  1971.

Average S ta n d a rd  D e v ia t i o n  f o r  / (SD , ) 2+(SD „ ) 2+(SD „ ) 2 
Three  R a t e r s  ( G u i l f o r d ,  1956) " / ------ EJ----------- rJ  L _ l i l

W  3
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F ig u re  9.  Average symptom p r o f i l e s  f o r  P r o j e c t - d i a g n o s e d  a f f e c t i v e s  and 

s c h i z o p h r e n i c s  ; Average o f  t h r e e  r a t e r s .

A f f e c t i v e s  ------------ n = 8
S c h i z o p h r e n i c s   n = 10



more than I . 9 6  standard deviations (a standard score of ^  6 9 . 6 , 

significantly different at the p = .05 level) above the mean of 
the standardization sample on the factor of Grandiose Delusions.

The samples o f  s c h i z o p h r e n i c s  and a f f e c t i v e s  d i f f e r e d  from 

each  o t h e r  by a t  l e a s t  5 s t a n d a r d  s c o re  p o i n t s  on f i v e  f a c t o r s .

The s c h i z o p h r e n i c s  s co red  a t  l e a s t  5 s t a n d a r d  s c o r e  p o i n t s  h ig h e r  

than  th e  a f f e c t i v e s  on F l a t  A f f e c t  and I n c o m p r e h e n s i b i l i t y ,  and 

were 8 s t a n d a r d  s c o r e  p o i n t s  h ig h e r  on Visual  H a l l u c i n a t i o n s ,  

and were 10 s t a n d a r d  s c o r e  u n i t s  h ig h e r  on A ud i to ry  H a l l u c i n a t i o n s  

The a f f e c t i v e s  had a mean s c o re  e l e v a t e d  above t h a t  o f  th e  

s c h i z o p h r e n i c s  by o ver  8 s t a n d a r d  s c o re  u n i t s  f o r  t h e  O bsess ions  

f a c t o r .

The h ig h e r  symptom p r o f i l e  s c o r e s  o f  the  s c h i z o p h r e n i c s  on 

t h e  F l a t  A f f e c t ,  I n c o m p r e h e n s i b i l i t y ,  V isual  and A ud i to ry  H a l l u c ­

i n a t i o n s  f a c t o r s  a r e  consonan t  w i th  th e  RDC c h a r a c t e r i z a t i o n  o f  

s c h i z o p h r e n i a  ( S p i t z e r  e t  a l . ,  1977) a s  i n v o lv in g  " d e f i n i t e  

i n s t a n c e s  o f  marked formal th ough t  d i s o r d e r ,  accompanied by e i t h e r  

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

any t y p e ,  o r  g r o s s l y  d i s o r g a n i z e d  b e h a v i o r " .

However, when the variability and small number of subjects 
within these groups was taken into account, no statistically 
significant differences in the symptom factors was found between 
the groups of patients given Project diagnoses of affective vs. 
schizophrenic disorders.
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C h a r a c t e r i s t i c s  o f  t h e  D i s t r i b u t i o n  o f  Symptom F a c t o r  Scores

Mean v a l u e s  o b t a i n e d  on t h e  symptom f a c t o r  s c a l e s  by th e s e  

s u b j e c t s  were compared t o  t h e  mean v a l u e s  f o r  F l e i s s  e t  a l . ' s  (1971) 

s t a n d a r d i z a t i o n  sample o f  500 p s y c h i a t r i c  p a t i e n t s .  S ince  r a t i n g s  

were g iven  in s t a n d a r d  s c o r e s  d e r i v e d  from t h i s  p o p u l a t i o n  of  

p a t i e n t s  from th e  C ro s s -N a t io n a l  S tudy ,  i f  t h e  means f o r  th e  

p r e s e n t  sample were s i g n i f i c a n t l y  d i f f e r e n t  (, -  1.960 SD f o r  

p = .0 5 ;  o r  -  2.57& SD f o r  p = . U l ) ,  and th e  n u l l  h y p o th e s i s  

r e j e c t e d ,  mean v a l u e s  would be o b t a i n e d  below 30.40 o r  above 6 9 .60 

f o r  p < .05> o r  below 24 .24  o r  above 75 .56  f o r  p <  .0 1 .

Mean v a l u e s  on each  o f  t h e  19 symptom s c a l e s  were examined 

f o r :  (1)  a l l  s u b j e c t s ,  u s in g  t h e  av e ra g e  o f  t h e  t h r e e  r a t e r s

( s ee  T ab le  8 ) ,  (2)  a l l  s u b j e c t s ,  f o r  each  o f  t h e  t h r e e  r a t e r s  

i n d i v i d u a l l y ,  and (3)  t h e  a f f e c t i v e s  and s c h i z o p h r e n i c s  s e p a r a t e l y ,  

u s in g  th e  a v e ra g e  s c o re  o f  t h r e e  r a t e r s  ( s ee  Tab le  11) .

The o n ly  f a c t o r  t h a t  had a mean 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  t h e  s t a n d a r d i z a t i o n  sample was G randiose  D e lu s io n s .  I t  

was s i g n i f i c a n t l y  d i f f e r e n t  a t  p <  .05 f o r  r a t i n g s  o f  a l l  r a t e r s  

a c r o s s  a l l  p a t i e n t s ,  f o r  bo th  a f f e c t i v e s  and s c h i z o p h r e n i c s  f o r  

a l l  r a t e r s ,  and f o r  a l l  p a t i e n t s  u s in g  r a t i n g s  o f  A.Y. and B.K.G.

I t  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  o n ly  f o r  S .M . ' s  r a t i n g s  o f  a l l  

s u b j e c t s .  All o t h e r  means f o r  t h e s e  f a c t o r s  were n o t  found t o  be 

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 e  mean o f  t h e  s t a n d a r d i z a t i o n  sample 

from t h e  C ro s s - N a t io n a l  S tudy .
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R e l i a b i l i t y  o f  Symptom F a c t o r  R a t in g s  

The r e l i a b i l i t y  o f  t h e  t h r e e  r a t e r s  on t h e  19 symptom 

f a c t o r s  was a s s e s s e d  f o r  t h e i r  r a t i n g s  o f  t n e  19 p s y c h i a t r i c  

p a t i e n t s  u s i n g  th e  S t a t i s t i c a l  Program f o r  t h e  S o c ia l  S c ie n ces  

(SPSS) R e l i a b i l i t y  Program (Spech t  & Bubolz ,  1977) .

S t a n d a r d i z e d  i tem a l p h a s  were used  t o  p r o v i d e  a p a r a m e t r i c  

measure o f  r e l i a b i l i t y  in which o b s e r v a t i o n s  on each  i tem were 

s t a n d a r d i z e d  by d i v i d i n g  them by t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  

i tem.  T h i s  i s  a n a lo g o u s  t o  a Spearman-Brown s p l i t - h a l f  c o e f f i c i e n t ,  

bu t  i t  i s  c a l c u l a t e d  f o r  t h r e e ,  r a t h e r  than  two i tems in t h i s  c a s e .

o C  k x F 3 7

( 1 + ( k - 1 ) x F ) 1 + 2 7

where k = number o f  r a t e r s

F = a v e ra g e  c o r r e l a t i o n  between i tems 

These a r e  l i s t e d  in Tab le  12 a lo n g  w i th  s t a n d a r d i z e d  item 

a l p h a s  based  on a n a lo g o u s  n o n p a ra m e t r i c  c o r r e l a t i o n s  ( K e n d a l l ' s  

t a u ,  r a t h e r  than  Pearson  r )  f o r  t h e  t h r e e  r a t e r s .  The n o n p a ra m e t r i c  

c o r r e l a t i o n s  were o b t a i n e d  u s i n g  t h e  SPSS subprogram Nonpar Corr  

(N ie ,  H u l l ,  J e n k i n s ,  S t e i n b r e n n e r  & Bent ,  1975) .

Tab le  12 a l s o  in c lu d e s  t h e  sq u a red  m u l t i p l e  c o r r e l a t i o n s

(N u n n a l ly ,  1967) f o r  each  o f  t h e  t h r e e  r a t e r s  f o r  t h e  19 symptom

f a c t o r s .  The sq u a red  m u l t i p l e  c o r r e l a t i o n  i s  computed by 

r e g r e s s i n g  one r a t e r ' s  e v a l u a t i o n  upon t h e  o t h e r  two r a t e r s '  

e v a l u a t i o n s  f o r  t h a t  f a c t o r  (Lord & Novick ,  1968; N unna l ly ,  19 6 7 ) .  

These v a l u e s  were computed u s in g  t h e  SPSS R e l i a b i l i t y  program 

(S pech t  S Bubolz ,  1977).
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Table 12

R e l i a b i l i t y  Measures f o r  Symptom F a c t o r  R a t in g s  of  

Three R a t e r s

SYMPTOM Standardized Item Alpha Squared Multiple Correlation
Nonparametric Parametric A.Y. S.M. B.K.G.

Depress ion .9247 .9623 .8838 .7917 .9025

Anxie ty .8483 .8304 .5400 .3875 .5513
Speech R e t a r d a t i o n .8524 .8850 .5186 .6628 .7232

Hypomania .8206 .8583 .5677 .7829 .6352

Somatic Concern .8522 .9300 .7020 .7959 .7349

Observed Bel 1 ig . .8801 .9840 .9500 .9244 • 9729
Repor ted  Bel 1 ig . .7764 .8623 .6090 .6188 .7913
O bsess ions .7944 .9372 .9774 .9562 .8790

D i s o r i e n t a t i o n .6765 3 .7487 a ( -  ) ( .3581) ( .3581)

Lack o f  I n s i g h t .8136 .8420 .4550 .5100 .5560

D e p e r s . / D e r e a l . .5577 .4997 .0929 .0929 .1211

P arano id  D elus ions .7659 .8342 .5310 .4658 .4658

G randiose  D elus ions  .7486 .7757 .7586 .1457 .7570

Contro l  D e lu s io n s .6281 .5478 .0036 .7103 .7105
Visual  H a l l u c i n a t i o n s  .9391 .9695 .8707 .9752 .9575
A ud i to ry  H a l l u c , .7829 .856A .5283 .5028 .6450

B i z a r r e  Behavior .8146 a .8146 3 ( .4722 ) ( -  ) ( .  4722)

F l a t  A f f e c t .6922 .6909 .3779 .2581 .2367

I n c o m p r e h e n s i b i l i t y  .7805 .8259 .4986 .4719 .4349

o T Mean f o r 19 F a c t o r s .5743 .5784 .6266
j  r

a lp h a  = ................ S tandard Devi a t  ion .2627 .2685 .2739
1 + 2 7 Mean f o r 17 F a c t o r s .5803 .5913 .6515

S tanda rd D e v ia t io n .2695 .2709 .2388

a  s
■ ■ These c o r r e l a t i o n s  were computed based  on o n ly  two

r a t e r s ,  s i n c e  t h e  t h i r d  r a t e r  had z e r o  v a r i a n c e  on t h a t  i tem.
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Average squared  m u l t i p l e  c o r r e l a t i o n s  f o r  each r a t e r  a r e  

shown a t  th e  bottom o f  Tab le  12.

A s i n g l e - f a c t o r  r e p e a t e d  measures A n a ly s i s  o f  V ar iance  

(ANOVAR) was performed c o n t r a s t i n g  t h e  t h r e e  r a t e r s  on each of  

the  19 symptom f a c t o r s .  S i g n i f i c a n t  between measures F v a lu e s  

were o b t a in e d  f o r  D epress ion  ( F = 5*758; p<C .01 ) ,  Speech 

R e t a r d a t i o n  ( F = 3*588; p <  .05  ) ,  Repor ted  B e l l i g e r e n c e  

( F = 3*301; p <  .05 ) ,  Lack o f  I n s i g h t  ( F -  If. 504 ; p <  .02  )* 

D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n  ( F = 5*703; P *01 ) ,  G randiose  

D elus ions  ( F s 9*976 ; p <  .0005 ) and Contro l  D elu s ions  ( F =

5 .211 ;  p <1 .02  ) .  These measure s  were c a l c u l a t e d  u s in g  t h e  SPSS 

R e l i a b i l i t y  program (Specht  & Bubolz ,  1977)* and a r e  summarized 

in Tab le  13*

S i g n i f i c a n t  i n t e r a c t i o n  e f f e c t s  o f  s u b j e c t s  and r a t e r s  were 

seen f o r  10 o f  t h e  symptom f a c t o r s .  These were :  A nxie ty  ( F =

6 .358 ;  p <1 *02),  Speech R e t a r d a t i o n  ( F = 19*599; p <1 .0001 ) ,

Observed B e l l i g e r e n c e  ( F = 9A.075; p «= .0000 ) ,  O bsess ion ,

( F = 30 .305 ;  P = .0000 ) ,  D i s o r i e n t a t i o n  ( F = 5*609; p <C *05 )»

Lack o f  I n s i g h t  ( F = k . 348; p <1 .05 ) ,  D e p e r s o n a l i z a t i o n /

D e r e a l i z a t i o n  ( F = 10.017;  p <1 .005 )» G rand iose  D elus ions  ( F =

13*901; p <1 .001 ) ,  Contro l  D e lu s io n s  ( F = 36 .637 ;  P = .0000 ) ,  

and I n c o m p r e h e n s i b i l i t y  ( F = 10 .005 ;  p <  .005 )• These a r e  a l s o  

r e p o r t e d  in Tab le  13. S i g n i f i c a n t  n o n a d d i t i v i t y  h e re  s u g g e s t s t h a t  r a t e r s  

r e a c t e d  t o  d i f f e r e n t  s u b j e c t s  d i f f e r e n t l y .  Th is  would s u g g e s t  t h a t  

t h e  F v a l u e s  f o r  t r e a t m e n t  e f f e c t s  f o r  t h e s e  f a c t o r s  would be 

n e g a t i v e l y  b i a s e d ,  p r o v id i n g  o v e r l y  c o n s e r v a t i v e  e s t i m a t e s .
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T ab le  13

A n a l y s i s  o f  V a r ian c e  o f  Symptom F a c t o r s  by Three R a t e r s

Symptom BETWEEN RATERS RESIDUAL NONADDITIVITY
F p r o b a b i 1 i t y F p r o b a b i 1 i t y

Depress  ion 5.758 .006 3.523 .068

A nxie ty 1.194 .037 6.357 . 0 1 6

Speech R e t a r d a t i o n 3.588 .037 19.598 .000

Hypoman i a 2 .433 .101 2.957 .094

Somat ic Concern 2 .8 2 6 .072 4.070 .051

Observed B e l l i g e r e n c e 2 .0 1 0 .148 94.075 . 000

Repor ted  B e l l i g e r e n c e 3.300 .048 1.708 .199

O bsess ions 2 .2 9 6 .115 30.305 .000

D i s o r i e n t a t i o n 0.192 .6 66 5.609 .029

Lack o f  I n s i g h t 4 .604 .016 4.347 .044

D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

5 .702 .007 10.016 .003

P a ran o id  D e lu s io n s 2 .3 2 8 .111 0.248 .621

G rand iose  D e lu s io n s 9 .976 .000 13.901 .000

C ontro l  D e lu s io n s 5.210 .010 36.636 . 000

V isua l  H a l l u c i n a t i o n s 1.242 .300 3.030 . 090

A u d i to ry  H a l l u c i n a t i o n s 1.073 .352 0.013 .909

B i z a r r e  Behav ior 1.000 .330 3.368 .084

F l a t  A f f e c t 1.531 .229 11.149 .246

1ncomprehens i b i 1 i t y 2 .433 . 1 0 2 10.004 .003

N o te s . For Between R a t e r s ,  d F .»  2 ,  e x c e p t  f o r  D i s o r i e n t a t i o n  S 
B i z a r r e  B eh a v io r ,  f o r  which df  = 1.  For Res idua l  N o n a d d i t i v i t y ,  d f  = I .



118

Thus ,  t h e  p r e s e n c e  o f  n o n a d d i t i v i t y  may a c t  t o  mask r e l a t i o n s h i p s  

between v a r i a b l e s  in an ANOVAR, and r educes  e x p e r im e n ta l  p r e c i s i o n  

by i n f l a t i n g  t h e  e s t i m a t e d  e r r o r  v a r i a n c e .  The g r e a t e r  t h e  main 

e f f e c t ,  t h e  g r e a t e r  i s  t h e  l o s s  o f  p r e c i s i o n  (Nie S H u l l ,  1977).  In 

o r d e r  t o  reduce  i n t e r - r a t e r  e f f e c t s  and in o r d e r  t o  maximize 

r e l i a b i l i t y  o f  symptom f a c t o r  r a t i n g s  t o  be used in subsequen t  d a t a  

a n a l y s e s ,  t h e  mean s c o r e  f o r  t h e  t h r e e  r a t e r s  was used f o r  each 

f a c t o r  f o r  each  p a t i e n t .  T ab le  14 shows C ro n b ach ' s  a lp h a  i f  a l l  

r a t e r s  a r e  used f o r  each  f a c t o r ,  c o n t r a s t e d  w i th  a lp h a  v a l u e s  which 

would have been o b t a i n e d  were one o f  t h e  r a t e r s  d e l e t e d .

An e x a m in a t io n  o f  t h e  mean v a l u e s  f o r  C ronbach ' s  a lp h a  in each 

c a s e  shows t h a t  t h e  e x c l u s i o n  o f  r a t e r  B.K.G. r e s u l t s  in t h e  lowes t  

o v e r a l l  r e l i a b i l i t y .  The e x c l u s i o n  of  S.M. r e s u l t s  in t h e  nex t  

lowes t  r e l i a b i l i t y ,  and t h e  e x c l u s i o n  o f  r a t e r  A.Y. in a h ig h e r  

r e l i a b i l i t y .  Not s u r p r i s i n g l y ,  t h e  i n c l u s i o n  o f  a l l  r a t e r s  g iv e s  

t h e  h i g h e s t  r e l i a b i l i t y ,  .805 .

I t  shou ld  be no te d  t h a t  t h e  p r o b a b i l i t y  t h a t  r e l i a b i l i t y  w i l l  

i n c r e a s e  w i th  more r a t e r s  b e ing  employed i s  i n h e r e n t  in t h e  

d e f i n i t i o n  o f  r e l i a b i l i t y ;  i t  i s  assumed t h a t  e r r o r s  o f  measurement 

a r e  n o rm a l ly  d i s t r i b u t e d ,  and t h a t  a d d i t i o n a l  r a t e r s  w i l l  d e c r e a s e  

t h e  p r o p o r t i o n  o f  e r r o r  v a r i a n c e  v s .  t r u e  v a r i a n c e  in t h e  o b s e rv ed  

s c o r e s  (Magnusson,  1966; N unna l ly ,  1967) .  T h i s  a s s u m p t io n ,  t h a t  

r e l i a b i l i t y  w i l l  i n c r e a s e  w i th  t h e  number o f  measurements  t a k e n ,  i s  

i n c o r p o r a t e d  in t h e  Spearman-Brown p r e d i c t i o n  fo r m u l a ,  which 

e s t i m a t e s  t h e  i n c r e a s e  in r e l i a b i l i t y  t o  be ga ined  by i n c r e a s i n g  

t e s t  l e n g th  (Winer,  1971) ;  a s  r e l i a b i l i t y  i s  i n c r e a s e d  by t h e  

i n c o r p o r a t i o n  o f  a d d i t i o n a l  m e a s u re s ,  v a l i d i t y  shou ld  i n c r e a s e  as  w e l l .
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Table 14
R e l i a b i l i t y  f o r  t h e  Average o f  Three  R a t e r s  

and R e l i a b i l i t y  i f  Each R a t e r  Were t o  be D e le ted

Symptom C ro n b a c h ' s  Alpha With One R a t e r  D e le ted
F a c t o r  Alpha A.Y. B.K.G. S.M.

D epres s ion .961 .932 .920 .9 68

A nxie ty .7,95 .727 .683 .740

Speech R e t a r d a t i o n .837 .885 . 668 .660

Hypoman ia .833 .877 .813 .635

Somatic Concern .923 . 918 .885 .854

Observed Bel 1 ig . .9*8 .975 . 8 8 6 .873

R epor ted  Bel 1 ig . .864 .864 .658 .865

Obsess ions .865 .713 .97* .820

D i s o r i e n t a t i o n ( .7 0 4 )

Lack o f  I n s i g h t .833 .808 .733 .748

D e p e r s / D e r e a l . .463 .369 .3^5  ’ .369

P a ra n o id  D e lus . . 830 .735 .780 .785

G rand iose  D e lus . . 782 .482 .525 .916

Contro l  D e lu s . .507 .729 - . 0 1 3 . 038

V isua l  H a l l u c . .965 .977 .956 .91**

A u d i to ry  H a l lu c . . 8 5 6 .825 .727 . 838

B i z a r r e  Behavior ( . 7 9 1 )

F l a t  A f f e c t .657 .432 .558 .616

In c o m p re h e n s ib i1 i t y • 77A .684 .679 .748

Mean .805 .761 .694 .729

S ta n d a rd  D e v ia t i o n .143 .184 .241 .229



120

C o r r e l a t i o n s  o f  R e l i a b i l i t y  and S c a l e  Length 

The number o f  i t ems c o n t r i b u t i n g  t o  t h e  s c a l e s  ranged  from 28 

i tems f o r  D e p re s s i o n ,  t o  3 i tems f o r  Lack o f  I n s i g h t .  The mean 

symptom f a c t o r  s c a l e  l e n g th  was 9 .5  i t em s .  No s i g n i f i c a n t  c o r r e l ­

a t i o n  was found (Pearson  r = .190 ;  n o t  s i g n i f i c a n t  u s in g  a tWo- 

t a i l e d  t e s t )  between t h e  number o f  i tems  c o n t r i b u t i n g  t o  a s c a l e  

and th e  r e l i a b i l i t y  o f  t h a t  s c a l e ,  u s in g  C ronbach ' s  a lp h a  as  t h e  

r e l i a b i l i t y  measure .

C o r r e l a t i o n s  Between Symptom F a c t o r s  

Using t h e  mean o f  t h e  t h r e e  r a t e r s '  e v a l u a t i o n s ,  Pearson 

c o r r e l a t i o n s  w i th  t w o - t a i l e d  t e s t s  o f  s i g n i f i c a n c e  were c a l c u l a t e d  

between t h e  symptoms. These a r e  shown in Appendix V, a long  w i th  a 

h o d o l o g i c a l / t o p o g r a p h i c a l  d e p i c t i o n  o f  t h e s e  r e l a t i o n s h i p s .  Exc lud ing  

t h e  d ia gona l  c e l l s  o f  t h e  m a t r i x ,  7% o f  t h e s e  c o r r e l a t i o n s  were 

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  0 .05  l e v e l .  F ive  p e r c e n t  o f  t h e  

c o r r e l a t i o n s  would have been e x p e c te d  t o  be s i g n i f i c a n t  on t h e  

b a s i s  o f  chance a l o n e .  S ince  160 c o r r e l a t i o n s  a r e  t e s t e d  h e r e ,  t h e  

c o r r e c t e d  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  c o r r e s p o n d s  t o  0 . 0 5 / 1 60» 

o r  .0003 .  Only F l a t  A f f e c t  and Speech R e t a r d a t i o n  approached  a 

s i g n i f i c a n t  c o r r e l a t i o n ,  u s i n g  t h e s e  c r i t e r i a .  T h e i r  c o r r e l a t i o n  

had reached  s i g n i f i c a n c e  a t  p ^  .001 .

I n s p e c t i o n  o f  t h e  s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s ,  

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

o f  Speech R e t a r d a t i o n  and F l a t  a f f e c t ,  c o r r e l a t e d  ( r = .9  ) w i th  

each  o t h e r ,  and bo th  n e g a t i v e l y  c o r r e l a t e d  ( r = - . 5 )  w i th  G randiose  

D e lu s i o n s .  G rand iose  D e lu s io n s  was c o r r e l a t e d  ( r  = . 6  ) w i th  

A u d i to ry  H a l l u c i n a t i o n s ,  which was c o r r e l a t e d  ( r  = . 6  ) w i th
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Visua l  H a l l u c i n a t i o n s .  A ud i to ry  H a l l u c i n a t i o n s  was p o s i t i v e l y  

( r  = .5  ) c o r r e l a t e d  w i th  Somatic Concern,  which was c o r r e l a t e d  

( r  = . 5  ) w i th  I n c o m p r e h e n s i b i l i t y .  I n c o m p r e h e n s ib i l i t y  was 

c o r r e l a t e d  ( r  = .5  ) w i th  D e p e r s o n a l i z a t i o n .

Visual  H a l l u c i n a t i o n s  was n e g a t i v e l y  c o r r e l a t e d  ( r = - . 5 )  w i th  

Repor ted  B e l l i g e r e n c e ,  which was c o r r e l a t e d  ( r = .5 ) w i th  O b se ss io n s .  

D i s o r i e n t a t i o n  was p o s i t i v e l y  c o r r e l a t e d  w i th  Anxie ty  ( r = .6  ) and 

n e g a t i v e l y  c o r r e l a t e d  w i th  Hypomania ( r  = -  .5  ) .  A c o r r e l a t i o n  

which was no t  s t a t i s t i c a l l y  s i g n i f i c a n t  ( r = , k  ) was found between 

Hypomania and Repor ted  B e l l i g e r e n c e .

S ince  t h e  number o f  s u b j e c t s  c o n t r i b u t i n g  d a t a  was s m a l l ,  

i t  was no t  p o s s i b l e  t o  a n a l y z e  t h e s e  d a t a  q u a n t i t a t i v e l y  u s in g  f a c t o r  

a n a l y s e s  o r  c l u s t e r i n g  t e c h n i q u e s .

Correlations Between Symptom Factors for the Patients Diagnosed as 
Having Affective Disorder

For t h e  e i g h t  p a t i e n t s  g iven  P r o j e c t . d i a g n o s e s  o f  a f f e c t i v e  

d i s o r d e r ,  a s t r o n g  p a t t e r n  o f  symptom f a c t o r  c o r r e l a t i o n s  emerged.

Using Pearson c o r r e l a t i o n s  and t w o - t a i l e d  t e s t s  of  s t a t i s t i c a l  

s i g n i f i c a n c e ,  15 s t a t i s t i c a l l y  s i g n i f i c a n t  ( p < . 0 5  ) c o r r e l a t i o n s  

were o b s e rv e d .  D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n  was c o r r e l a t e d  

( r  = .8  ) w i th  I n c o m p r e h e n s i b i l i t y  and w i th  Somatic Concern ( r = .8 ) .  

I n c o m p r e h e n s i b i l i t y  was a l s o  c o r r e l a t e d  ( r  = .8 ) w i th  O b se ss io n s .  

D i s o r i e n t a t i o n  was n e g a t i v e l y  c o r r e l a t e d  w i th  Hypomania ( r  = - . 8 )  

and w i th  G randiose  D e lu s io n s  ( r = - . 7 2  ) .  Grandiose  D e lus ions  was 

c o r r e l a t e d  ( r = .7  ) w i th  Observed B e l l i g e r e n c e .  D i s o r i e n t a t i o n  

was a l s o  p o s i t i v e l y  c o r r e l a t e d  w i th  Anxie ty  ( r  = .8 ) and w i th
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F l a t  A f f e c t  ( r = .7  )• A n x ie ty  and F l a t  A f f e c t  were bo th  c o r r e l a t e d  

w i th  Contro l  D e lu s io n s  ( r = .7  and . 9 ,  r e s p e c t i v e l y )  . Con t ro l  D e lus ions  

and F l a t  A f f e c t  were bo th  ( r = .9  and .99  ) c o r r e l a t e d  w i th  B i z a r r e  

B eh av io r .  Speech R e t a r d a t i o n  was a l s o  h i g h l y  c o r r e l a t e d  w i th  t h e s e

symptoms: Contro l  D e lu s io n s  ( r  = .9 ) ,  B i z a r r e  Behav ior  ( r  = .99  ) ,  and

F l a t  A f f e c t  ( r = .97  These  c o r r e l a t i o n s  a r e  i l l u s t r a t e d  in Appendix V. 

C o r r e l a t i o n s  Between Symptom F a c t o r s  f o r  t h e  P a t i e n t s  Diagnosed a s  Having 

S c h iz o p h re n ic  D is o rd e r

For t h e  t e n  s u b j e c t s  g iven  a P r o j e c t  d i a g n o s i s  o f  s c h i z o p h r e n i c

d i s o r d e r ,  t h e  symptom p i c t u r e  was n o t  a s  t i g h t l y - k n i t  as  f o r  t h e  a f f e c t i v e

group .  Seven s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  were o b s e r v e d .

Th.e_s.e a r e  shown in Appendix V. F l a t  A f f e c t  and Speech R e t a r d a t i o n  

were p o s i t i v e l y  c o r r e l a t e d  ( r = . 9  ) .  Somatic Concern and Observed 

B e l l i g e r e n c e  were a l s o  h i g h l y  c o r r e l a t e d  ( r  = .9  )» and a c o r r e l a t i o n  of  

1.0 was found between B i z a r r e  Behavior and O b s e s s io n s .  A u d i to ry  H a l l u ­

c i n a t i o n s  was c o r r e l a t e d  ( r = .8  ) w i th  G rand iose  D e lu s i o n s .  V isual  

H a l l u c i n a t i o n s  was n e g a t i v e l y  c o r r e l a t e d  w i th  Contro l  D e lu s io n s  ( r  = - . 6 )  

and w i th  R epor ted  B e l l i g e r e n c e  ( r  = - . 6 ) .  Contro l  D e lu s io n s  and Repor ted  

B e l l i g e r e n c e  were p o s i t i v e l y  c o r r e l a t e d  w i th  each  o t h e r  ( r  = . 7 ) .

I t  shou ld  be no ted  t h a t ,  f o r  t h e  symptom-symptom c o r r e l a t i o n s  f o r  

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

t h e  number o f  c o r r e l a t i o n s  t e s t e d  (160 e a c h )  a l t e r s  t h e  s i g n i f i c a n c e  l e v e l s  

t h a t  would be r e q u i r e d  by a c o r r e c t i o n  f o r  chance  c o r r e l a t i o n s  t o  .0003 

e a c h .  These t e s t s  a r e  n o t  w ho l ly  i n d e p e n d e n t ,  however,  s i n c e  t h e  a f f e c t i v e  

and s c h i z o p h r e n i c  g roups  a r e  n o t  r e a l l y  independen t  s am ple s ,  bu t  s u b s e t s  

o f  t h e  l a r g e r  group o f  a l l  p a t i e n t s .
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A udi to ry  T h resho ld  Data 

O r ig in a l  A ud i to ry  T h resho ld  Measures

For th e  19 p s y c h i a t r i c  p a t i e n t s  and 10 n o n - p a t i e n t s ,  e i g h t  

a u d i t o r y  t h r e s h o l d  measures were o b t a i n e d .  These were f o r  th e  r i g h t  

and l e f t  e a r s  a t  d u r a t i o n s  of  2 and 500 ms, f o r  w h i t e  n o i s e  and 1000 

Hz s t i m u l i .

A d d i t i o n a l  Derived A u d i to ry  T hresho ld  Measures

These 33 a d d i t i o n a l  s c o r e s  were d e r i v e d  by t a k i n g  d i f f e r e n c e s  

o r  combining d a t a  a c r o s s  e a r s ,  f r e q u e n c i e s  and d u r a t i o n s .

(1)  D ura t ion  e f f e c t  was c a l c u l a t e d  as  a measure o f  t h e  amount 

o f  temporal  i n t e g r a t i o n  ( i n t e n s i t y - t i m e  r e c i p r o c i t y )  ev idenced  by th e  

s u b j e c t s .  For t h e  pu rposes  of  t h i s  s tu d y ,  d u r a t i o n  e f f e c t  was d e f in e d  

as  th e  d i f f e r e n c e  in t h r e s h o l d s  to  the  500 ms and 2 ms s t i m u l i  f o r  

comparable  c o n d i t i o n s ;  however i t  should  be no ted  t h a t  t h e  d i f f e r e n c e  

in t h r e s h o l d s  to  1 and 1200 ms s t i m u l i  have o f t e n  been used  as 

d u r a t i o n  e f f e c t  measures  by o t h e r  r e s e a r c h e r s  ( i . e . ,  Baru & K araseva ,  

1972).  Dura t ion  e f f e c t s  were c a l c u l a t e d  f o r  each  e a r  a t  each  f r e q u e n c y ,  

f o r  l e f t - r i g h t  e a r  d i f f e r e n c e s  a t  each  f r e q u e n c y ,  f o r  r i g h t  and l e f t  

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

c o n d i t i o n s .

(2) L e f t - r i g h t  e a r  d i f f e r e n c e s  in t h r e s h o l d  were c a l c u l a t e d  f o r  

w h i te  n o i s e  and 1000 Hz to n e s  a t  each  d u r a t i o n ,  and were a l s o  averaged  

a c r o s s  d u r a t i o n s .  As was p r e v i o u s l y  no te d  above ,  l e f t - r i g h t  e a r  

d i f f e r e n c e s  were a l s o  c a l c u l a t e d  f o r  d u r a t i o n  e f f e c t s  a t  each  f r eq u en cy  

and a c r o s s  a l l  f r e q u e n c i e s .



(3)  Data a v e r a g in g  a c r o s s  bo th  e a r s  were compiled f o r  each  

w h i te  n o i s e ,  1000 Hz to n e  and d u r a t i o n  co m b in a t io n ,  and f o r  d u r a t i o n  

e f f e c t s .

(A) Data averaging across the noise and tone conditions were 
calculated for each duration and ear combination, and for duration 
effects.

Tab le  15 l i s t s  a l l  o f  t h e  o r i g i n a l  and d e r i v e d  a u d i t o r y  measures  

which a r e  used in su b se q u en t  d a t a  a n a l y s e s .  T ab le  16 l i s t s  mean v a l u e s  

and s t a n d a r d  d e v i a t i o n s  f o r  t h e  n o n - p a t i e n t  c o n t r o l s  ( n = 10) ,  f o r  

a l l  p s y c h i a t r i c  p a t i e n t s  (n = 1 9 ) ,  f o r  t h e  P r o j e c t - d i a g n o s e s  a f f e c t i v e s  

( n = 8 ) and s c h i z o p h r e n i c s  ( n = 10 ) f o r  each  o f  t h e s e  Al m easu re s .  

S ince  one a f f e c t i v e  p a t i e n t  d id  no t  com ple te  t h e  n o i s e  t e s t i n g ,  d a t a  

f o r  t h e  a f f e c t i v e  p a t i e n t s  and t o t a l  p a t i e n t  group a r e  based on n -  1 

s u b j e c t s  f o r  a l l  c o n d i t i o n s  employing n o i s e  d a t a .

Appendix V shows a m a t r i x  o f  Pearson  c o r r e l a t i o n s  between a u d i t o r y  

t h r e s h o l d  measures  f o r  a l l  19 p s y c h i a t r i c  p a t i e n t s ,  f o r  t h e  8 o r i g i n a l  

t h r e s h o l d  m e asu re s ,  and f o r  some e a r  d i f f e r e n c e s  and d u r a t i o n  e f f e c t s .

A u d i to ry  T h res h o ld  Measures and P r o j e c t  D iagnos i s

A four -w ay  A n a ly s i s  o f  V a r ia n c e  o f  t h e  a u d i t o r y  d a t a ,  u s in g  

r e p e a t e d  measures  (BMD-P2V; ANOVA, J e n n r i c h  & Sampson, 1979) was 

per formed  t o  a s s e s s  t h e  e f f e c t s  o f  e a r  t e s t e d ,  s t i m u l u s  f r e q u e n c y  

c o m p o s i t i o n ,  s t im u l u s  d u r a t i o n ,  and group f o r  t h e  p a t i e n t s  and th e  

n o n - p a t i e n t  c o n t r o l s .  Th is  ANOVAR i s  shown in Tab le  17»

S i g n i f i c a n t  e f f e c t s  can be seen  f o r  g roups  ( F = 6 . 6 0 ;  p = . 0 1 6  ) ,  

f o r  e a r s  ( F = 7.A2; p = .011 ) ,  f o r  s t im u l u s  f r e q u e n c y  ( F = 6 1 . 1 0 ;  

p = . 0 0  ) ,  f o r  s t i m u l u s  d u r a t i o n  ( F = 5A2.2A; p = . 0 0  ) and f o r  

f r e q u e n c y  x d u r a t i o n  i n t e r a c t i o n s  ( F *= 1 9 .6 0 ;  p = . 00  ) .  Higher
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Table  15

A Summary o f  t h e  A u d i to ry  Measures used  in Data A n a ly s i s

Ear
S t im ulus
Frequency

S t im ulus  
Durat  ion

i . ; L e f t 1000 Hz 2 ms
2. L e f t 1000 Hz 500 ms
3. L e f t 1000 Hz 2-500 ms d u r a .  e f f .

L e f t w h i t e  n o i s e 2 ms
5. L e f t w h i t e  n o i s e 500 ms
6 -a L e f t w h i t e  n o i s e 2-500 ms d u r a .  e f f .
7 . ; R igh t 1000 Hz 2 ms
8. R i gh t 1000 Hz 500 ms
9 . . R igh t 1000 Hz 2-500 ms d u r a .  e f f .

1 ° ' a R i gh t w h i t e  n o i s e 2 ms
11 .3 Righ t w h i te  n o i s e 500 ms
12. R i gh t w h i te  n o i s e 2-.500 ms d u r a .  e f f .
13. L e f t - R i g h t 1000 Hz 2 ms
14. L e f t - R i g h t 1000 Hz 500 ms
15. L e f t - R i g h t w h i te  n o i s e 2 ms
16. L e f t - R i g h t w h i t e  n o i s e 500 ms
17. L e f t - R i g h t 1000 Hz 2-500 ms d u r a .  e f f .
18. L e f t - R i g h t w h i t e  n o i s e 2-500 ms d u r a .  e f f .
19. Average Both 1000 Hz 2 ms
20. Average Both 1000 Hz 500 ms
21. Average Both w h i t e  n o i s e 2 ms
22. Average Both w h i t e  n o i s e 500 ms
23. Average Both 1000 Hz 2-500 ms d u r a .  e f f .
24. Average Both w h i t e  n o i s e 2-500 ms d u r a .  e f f .
25. Average Both a v e ra g e  n o i s e & 1000 Hz 2 ms
26. Average Both a v e ra g e  n o i s e & 1000 Hz 500 ms
27. Average Both av e ra g e  n o i s e £ 1000 Hz 2-500 ms d u r a .  e f f .
28. L e f t 1000 Hz av e ra g e 2 & 500 ms
29. L e f t w h i t e  n o i s e av e ra g e 2 & 500 ms
30. L e f t a v e ra g e  n o i s e & 1000 Hz 2 ms
31. L e f t a v e ra g e  n o i s e & 1000 Hz 500 ms
32. L e f t a v e ra g e  n o i s e & 1000 Hz 2-500 ms d u r a .  e f f .
33. R igh t 1000 Hz av e ra g e  ;2 & 500 ms
34. R igh t w h i t e  n o i s e a v e ra g e 2 £ 500 ms
35. R igh t a v e ra g e  n o i s e & 1000 Hz 2 ms
36. R i gh t a v e ra g e  n o i s e & 1000 Hz 500 ms
37. R ig h t a v e ra g e  n o i s e & 1000 Hz 2-500 ms d u r a .  e f f .
38. L e f t a v e ra g e  tone- in o ise  d i f f e r e n c e a l l
39. R igh t a v e ra g e  tone -in o ise  d i f f e r e n c e a l l
40. L e f t - R i g h t a v e ra g e  1000 IHz d i f f e r e n c e a l l
41. L e f t - R i g h t a v e ra g e  n o i s e d i f f e r e n c e a l l

a o r i g i n a l  a u d i t o r y  t h r e s h o l d  m e asu re s .
d u r a .  e f f .  = d u r a t i o n  e f f e c t ;  d i f f e r e n c e  (dB) in t h r e s h o l d  t o  2 and 
500 ms s t i m u l i .
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Tab le  16

A u d i to r y  T h re s h o ld s  f o r  N o n - p a t i e n t s ,  a l l  P a t i e n t s ,  

and A f f e c t i v e  and S c h iz o p h re n i c  P a t i e n t s  on 1*1 Measures
Auditory Non-Patient Total of Project Project
Measure All Patients Affectives Schizophrenics

(n = 10) (n * 19) (n =8) (n = 10)

X S.D. X XS.D. X S.D. S.I

1. 29.7 6.0 34.8 7.8 34.7 8.9 34.0 7.3
2. 9.5 6.9 13.0 7.3 11.7 6.4 13.6 8.4
3. 20.2 3.1 21.8 5.0 23.0 6.2 20.4 3.9
4. 35.2 3.7 39.9 7.2 42.6 9.8 37.7 4.7
5. 17.8 4.3 22.2 4.2 22.0 4.2 22.1 4.6
6. 17.4 2.1 17.7 5.6 20.6 7.1 15.6 3.7
7. 27.0 5.4 33.8 7.4 36.4 9.1 31.7 5.9
8. 8.3 5.7 12.2 6.0 12.0 5.7 12.2 6.9
9. 18.7 2.7 21.6 7.5 24.4 10.5 19.5 3.8
10. 33.0 4.1 37.9 7.0 40.3 7.3 35.9 6.9
11. 15.5 5.0 21.4 4.5 22.0 4.5 21.2 4.9
12. 17.5 3.7 16.5 5.7 18.3 7.2 14.7 4.3
13. 2.7 5.5 1.0 5.5 -1.7 5.3 2-3 4.8
14. 1.2 7.5 0.8 4.7 -0.3 4.5 1.4 5.2
15. 2.2 2.8 2.0 4.8 2.3 5.6 1.8 4.7
16. 2.3 3.9 0.8 2.8 0.0 1.8 0.9 3.2
17. 1.5 3.9 0.2 6.1 -1.4 5.9 0.9 6.5
18. -0.1 4.4 1.2 5.5 2.3 5.8 0.9 5.5
19. 28.3 5.0 34.3 7.1 35.5 8.6 32.8 6.2
20. 8.9 5.1 12.6 6.2 11.8 5.6 12.9 7.2
21. 34.1 3.7 38.9 6.7 41.4 8.2 36.8 5.4
22. 16.7 4.2 21.8 4.1 22.0 4.3 21.6 4.5
23. 19.4 2.2 21.7 5.6 23.7 8.1 19.9 2.0
24. 17.4 2.1 17.1 5.0 19.4 6.5 15.1 2.9
25. 30.1 4.9 36.5 6.3 38.3 7.9 34.8 5.1
26. 12.8 4.3 17.1 5.0 16.8 4.8 17.3 5.5
27. 18.4 1.6 19.3 5.0 21.5 7.1 17.6 2.1
28. 19.6 6.3 23.9 7.1 23.2 7.1 23.8 7.6
29. 26.5 3.9 31.0 5.2 32.3 6.7 29.9 4.3
30. 32.6 4.6 37.3 6.7 38.7 8.8 35.8 5.2
31. 13.6 4.9 17.5 5.4 16.7 5.3 17.8 6.0
32. 18.8 1.5 19.8 4.6 22.0 6.1 18.0 2.5
33. 17.6 5.3 23.0 5.6 24.2 5.5 21.9 6.1
34. 24.2 4.1 29.6 5.1 31.1 4.9 28.5 5.6
35. 30.0 3.9 35.6 6.5 37.9 7.7 33.8 5.7
36. 11.9 4.7 16.7 4.8 16.9 4.7 16.7 5.4
37. 18.1 2.7 18.9 6.0 21.1 8.5 17.1 3.4
38. -6.9 4.8 -7.2 5.7 -9.2 5.8 -5.9 6.1
39. -6.6 4.9 -5,6 6.5 -7.5 4.9 -6.0 4.9
40. 1.9 6.3 0.9 4.1 -1.0 3.9 2.0 4.0
41. 2.2 2.5 1.3 2.8 1.0 2.8 1.9 2.4
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Tab le  17

Four-Way ANOVARwith Repea ted Measures on 3 F a c t o r s  

f o r  P a t i e n t  (n = 18) and N o n -p a t i e n t  (n *= 10) S u b je c t s

Source
Sum of 

Squares

Degrees
o f

Freedom
Mean

Squares F
Prob.  F 
Exceeded

Group
E r ro r

1186.95
4670.60

1
26

1186.95
179.64

6.60741 0.016

Ear
Ear x Group 
E r ro r

146.45
8 .75

513.01
1

26

146.45
8 .75

19.73

7.42229
0.44351

0.011
0.511

Frequency 
Frequency x Group 
E r ro r

2447.52
1.14

1041.48

1
1

26

2447.52
1.14

40 .06

61.10101
0.02835

0.000
0.868

Ear x Frequency 
Ear X F req .  x Group 
E r ro r

0 .82
0.03

308.98

1
1

26

0.82
0.03

11.88

0.06911
0.00240

0.795
0.961

Durat  ion
D ura t ion  x Group 
E r ro r

18367.98
10.35

880.73

1
1

26

18367.98
10.35
33.87

542.23926
0.30551

0.000
0.585

Ear X D ura t ion
Ear x Dura,  x Group
E r ro r

8 .40
0.15

172.11

1
1

26

8.40
0.15
6.62

1.26906 
0.02279

0 . 270
0.881

Frequency x D ura t ion  
F req .  x Dura,  x Group 
E r ro r

134.64
19.64

178.62

1
1

26

134.64
19.64
6.87

19.59915
2.85956

0.000
0.103

Ear x F req .  x Dura.  
Ear x F req .  x Dura,  

x Group
E r ro r

0 .79
3.93

180.58

1
1

26

0 .79
3.93

6.95

0.11314
0.56564

0.739
0.459
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t h r e s h o l d s  f o r  t h e  p a t i e n t s  v s .  t h e  n o n p a t i e n t  s u b j e c t s  were shown 

in t h i s  a n a l y s i s .

To a s s e s s  whether  t h i s  s i g n i f i c a n t  group e f f e c t  was due t o  

p a t i e n t - n o n - p a t i e n t  s t a t u s ,  o r  t h e  d i f f e r e n t  performance  o f  t h e  

p a t i e n t  s u b -g ro u p s ,  two a d d i t i o n a l  ANOVARS were pe r fo rm ed .  -Table 

18 shows a four-way ANOVAR w i th  r e p e a t e d  measures u s in g  t h e  e a r ,  

f r e q u e n c y ,  and d u r a t i o n  v a r i a b l e s  and a P r o j e c t - d i a g n o s e d  a f f e c t i v e ,  

s c h i z o p h r e n i c ,  and n o n - p a t i e n t  g ro u p in g .  In t h i s ,  and in a l l  

subsequen t  ANOVARS, d a t a  f o r  t h e  p a t i e n t  ( #1 ) who d id  n o t  comple te  

t e s t i n g ,  and th e  p a t i e n t  who cou ld  not  be given a c o n c l u s i v e  P r o j e c t  

d i a g n o s i s  ( #k ) a r e  ex c lu d e d .  Thus ,  t h e r e  were 10 n o n p a t i e n t ,  10 

s c h i z o p h r e n i c ,  and 7 a f f e c t i v e  s u b j e c t s  c o n t r i b u t i n g  d a t a  t o  t h i s  

a n a l y s i s .  The r e s u l t s  o f  t h i s  ANOVAR a r e  shown in Tab le  18.

S i g n i f i c a n t  e f f e c t s  were found f o r  e a r  ( F = 4 .7 7 ;  p = .039 ) ,  

f o r  f r e q u e n c y  ( F = 64 .41 ;  p = .000 ) ,  f o r  d u r a t i o n  ( F = 630.53;  

p = .000 ) ,  and f o r  f r e q u e n c y  x d u r a t i o n  i n t e r a c t i o n s  ( F = 24 .02 ;  

p = .000 ) .  The group e f f e c t  approached s i g n i f i c a n c e ,  b u t  d id  not  

meet t h e  .05 l e v e l  ( F “ 3 .0 9 ;  p = *064 ) .

Tab le  19 shows a s i m i l a r  four-way A n a ly s i s  of  V a r ianc e  (u s ing  

e a r ,  f r e q u e n c y ,  d u r a t i o n  and group) f o r  t h e  p s y c h i a t r i c  p a t i e n t  

s u b j e c t s .  The groups  in t h i s  a n a l y s i s  were P r o j e c t  d iagnosed  

s c h i z o p h r e n i c  ( n = 10 ) and a f f e c t i v e  ( n = 7 ) s u b j e c t s .

S i g n i f i c a n t  e f f e c t s  were found f o r  s t im u lu s  f r eq u en cy  ( F =

35 .15 ;  P = .000 ) ,  f o r  s t i m u l u s  d u r a t i o n  ( F = 272 .88 ;  p = .000 ) 

and f o r  f r e q u e n c y  x d u r a t i o n  ( F = 18 .42 ;  p = .001 ) .  No s t a t i s t i c a l l y  

s i g n i f i c a n t  main g roups  e f f e c t  e x i s t e d  f o r  t h e  P r o j e c t  d iagnosed  

s c h i z o p h r e n i c s  and a f f e c t i v e s .  However, t h e r e  was an i n t e r a c t i o n  o f
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Table 18

Four-Way ANOVAR w i th  Repea ted  Measures on 3 F a c t o r s  

f o r  P ro je c t -D i a g n o s e d  S ch iz o p h re n ic  (n = 10 ) ,  A f f e c t i v e  (n = 7) 

P a t i e n t s ,  and N o n -p a t i e n t  (n = 10) S u b je c t s

Source
Sum of 

Squares

Degrees
o f

Freedom
Mean

Square F
Prob.  F 

Exceeded

Group 1173.59 2 586.79 3.09 0.064
E r ro r 4552.09 24 189.67

Ear 94 .67 1 94.67 4 .78 0.039
Ear x Group 26.50 2 13.25 0.67 0.522
E r ro r 475.58 24 19.82

Frequency 2682.14 1 2682.14 64.41 0.000
Frequency x Group 34.93 2 17.47 0.42 0.662
E r ro r 999 .46 24 41.64

Ear x Frequency 3.22 1 3.22 0.26 0.613
Ear x Frequency x Group 9 .87 2 4 .93 0.40 0 . 6 7 2
E rro r 293.36 24 12.22

Durat ion 19310.22 1 19310.22 630.53 0.000
Dura t ion  x Group 137.74 2 68.87 2.25 0.127
E r ro r 735.00 24 30.63

Ear x D ura t ion 9.32 1 9 .32 1.30 0.265
Ear x D ura t ion  x Group 0.14 2 0 .07 0.01 0.990
E r ro r 172.11 24 7.17

Frequency X D ura t ion 176.92 1 176.92 24.02 0.000
F re q .  x Dura,  x Group 21.32 2 10.66 1.45 0.255
E r ro r 176.76 24 7 .37

Ear x F req .  x Dura. 0 .45 1 0 .45 0.06 0.801
Ear x Frequency x Dura . 9 .60 2 4 .80 0 .69 0.511

x Group
E r ro r 166.98 24 6 .96
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Table 19

Four-Way ANOVAR w i th  Repea ted  Measures f o r  P r o j e c t - d i a g n o s e d  

S c h iz o p h re n ic  ( n = 10 ) and A f f e c t i v e  ( n = 7 ) P a t i e n t s

Source
Sum o f  
Squares

Degrees
o f

Freedom
Mean

Square F
Prob.  F. 
Exceeded

Group 74 .82 1 74.82 0 . 330 0.574
E r ro r 3404.06 15 228.94

Ear 30 .63 1 30.63 1.890 0.189
Ear x Group 13.31 1 13.31 0.821 0 .379
E r r o r 243.13 15 16.20

Frequency 1777.83 1 1777.83 5.146 0.000
Frequency x Group 32.71 1 32.71 0.647 0.434
E r ro r 758.76 15 50 .58

Ear x Frequency 2 .89 1 2 .89 0.385 0 .544
Ear x F req .  x Group 9 .84 1 9.8A 1.310 0.270
E r ro r 122.66 15 7.51

Druat  ion 12580.89 1 2580.89 272.883 0.000
D u ra t io n  x Group 130.82 1 130.82 2.838 0 . 11 3
E r ro r 691.56 15 46.10

Ear x D u ra t io n 6 .88 1 6.88 0.800 0 . 3 8 5
Ear x D u ra t io n  x Group 0 .00 1 0.00 0.000 0 . 9 8 9
E r ro r 129.06 15 8 .60

Frequancy  x D u ra t io n 167.29 1 167.29 8.A16 0.001
F re q .  x Dura ,  x Group 0.71 1 0.71 0.078 0 .784
E r ro r 36 .26 15 9 .08

Ear x F r e q .  x Dura 3 .79 1 3 .79 0.425 0 .524
Ear x F requency x Dura.  3 .79 1 3.79 0.425 0 .524

x Group
E r ro r 133.68 15 a . 91



131

d u r a t i o n  and group which approached  s t a t i s t i c a l  s i g n i f i c a n c e .  The 

d u r a t i o n  x group i n t e r a c t i o n  ( F = 2 .8 4 ;  p = .113 ) prompted f u r t h e r  

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

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

B r i e f  Tone and Noise  T h re s h o ld s  T r e s t e d  a s  C l i c k  Data

S ince  Bruder e t  a l .  (1975) and Bruder e t  a l .  (1980) have 

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

p a t i e n t s ,  t h e  p r e s e n t  d a t a  f o r  b r i e f  s t i m u l i  were examined and t h e s e  

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

s t i m u l i .

T ab le  20 shows t h e  2 ms t h r e s h o l d s  f o r  l e f t  and r i g h t  e a r ,  as  

well  a s  d a t a  f o r  bo th  e a r s  a v e r a g e d ,  f o r  1000 Hz t o n e ,  w h i t e  n o i s e ,  

and ave raged  to n e  and n o i s e  v a l u e s  f o r  t h e  P r o j e c t - d i a g n o s e d  a f f e c t i v e  

and s c h i z o p h r e n i c  s u b j e c t s  and f o r  t h e  n o n - p a t i e n t  c o n t r o l s .  (S ince  

t h e  A n a ly s i s  o f  V a r ia n c e  shown in T ab le  18, f o r  t h e  s c h i z o h r e n i c ,  

a f f e c t i v e ,  and n o n p a t i e n t  s u b j e c t s  showed no s i g n i f i c a n t  f r e q u e n c y  x 

g roups  i n t e r a c t i o n s , t h e  2 ms n o i s e  and to n e  d a t a  were  ave raged  and 

in c lu d ed  in t h i s  a n a l y s i s . )

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

t h r e s h o l d s  were h ig h e r  than  t h e  r i g h t  e a r  t h r e s h o l d s  w i th  t h e  s i n g l e  

e x c e p t i o n  o f  t h e  1000 Hz b r i e f  t h r e s h o l d s  f o r  t h e  a f f e c t i v e  s u b j e c t s .

The a f f e c t i v e  s u b j e c t  group showed t h e  g r e a t e s t  w i t h i n - g r o u p  v a r i a b i l i t y  

in t h e i r  t h r e s h o l d s .

For t h e  a v e ra g e  2 ms t h r e s h o l d  measure (an a v e r a g e  o v e r  bo th  

e a r s  and bo th  s t i m u l u s  s p e c t r a l  c o m p o s i t i o n s ) ,  t h e  a f f e c t i v e  group 

had c l i c k  t h r e s h o l d s  t h a t  were s i g n i f i c a n t l y  h i g h e r  than  th o s e  o f
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Comparison o f  2 ms T h re s h o ld s  f o r  A f f e c t i v e ,  S c h i z o p h r e n i c ,  and 

N o n - p a t i e n t  S u b j e c t s  — Means and S tanda rd  D e v ia t i o n s

T h res h o ld  Measure 

(dB SPL)

A f f e c t i v e s  S c h iz o p h re n ic s

n = 8 f o r  t o n e  _ in — m • n -  1Un = 7 f o r  n o i s e

N o n - p a t i e a t s  

n -  10

Mean ( SD ) Mean ( SD ) Mean ( SD )

L e f t  Ear

1000 Hz 34.7 ( 8 . 9  ) 34 .0 ( 7 .3  ) 29 .7 ( 6 . 0  )

Noi se 42 .6 ( 9 . 8  ) 37 .7 ( 4 . 7  ) 35 .2 ( 3 .7  )

Average 38 .7 ( 8 . 8  ) 35.8 ( 5 .2  ) 32 .5 ( 4 . 6  )

R igh t  Ear

1000 Hz 36 .4 ( 9 . 1  ) 31 .7 ( 5 .9  ) 27.0 ( 5 . 4  )

Noise 40 .3 ( 7 .3  ) 35 .9 ( 6 . 9  ) 33.0 ( 4 . 1  )

Average 37 .9 ( 7 . 7  )a 33.8 ( 5 .7  ) 3 0 . 0 ( 3 .9  )a

Both Ears  Averaged

1000 Hz 35.3 ( 8 . 6  ) 32 .8 ( 6 . 2  ) 28 .3 ( 5 .0  )

Noi se 4 1 .4 ( 8 . 2  ) :36.8 ( 5 .4  ) 34.1 ( 3 .7  )

Average 2 ms T h resh o ld 38.3 ( 7 . 9  )b 34 .8 ( 5 . 1  J 30.1 ( 4 . 9  )b

N o t e s .

a t  = 2 . 5 0 ;  p ^  .05  d i f f e r e n c e  between a f f e c t i v s  and non­
p a t i e n t  g ro u p s .

b t  = 2 . 4 4 ;  p <  .05 d i f f e r e n c e  between a f f e c t i v e  and non­
p a t i e n t  g r o u p s .
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t h e  n o n - p a t i e n t  group .  The a f f e c t i v e s 1 2 ms t h r e s h o l d s ,  which were 

t h e  h i g h e s t ,  were found t o  d i f f e r  from th e  n o n - p a t i e n t  v a l u e s  a t  

th e  p .05 l e v e l ,  f o r  t h e  av e rage  o f  bo th  e a r s  ( t  = 2 .44  ) and f o r  

t h e  r i g h t  e a r  d a t a  ( t  = 2 .50  ) .  Th i s  s i g n i f i c a n t l y  p oo re r  performance  

f o r  a f f e c t i v e s  (v s .  c o n t r o l s )  in t h e  r i g h t  bu t  not  in t h e  l e f t  e a r  is  

in accord  w i th  p r e v i o u s l y  p u b l i s h e d  c l i c k  t h r e s h o l d  d a t a  (Bruder e t  

a l . ,  1980) .  The ave rage  2 ms t h r e s h o l d  v a l u e s  f o r  t h e  a f f e c t i v e ,  

s c h i z o p h r e n i c  and n o n - p a t i e n t  groups  were 38 .3  dB SPL ( SD = 7 . 9  ) ,

34 .8  dB SPL ( SD = 5.1 ) ,  and 30.1 dB SPL ( SD = 4 .9  )» r e s p e c t i v e l y .

When r i g h t  v s .  l e f t  e a r  2 ms ( c l i c k )  t h r e s h o l d s  a r e  compared,  

t h e  ave rage  l e f t  e a r  a f f e c t i v e  t h r e s h o l d s  were found t o  be o n ly  .8 dB 

h ig h e r  than  th e  r i g h t  e a r  v a l u e s .  Both th e  s c h i z o p h r e n i c  and non­

p a t i e n t  s u b j e c t s  showed a g r e a t e r  r i g h t  e a r  advan tage  than  d id  th e  

a f f e c t i v e s .  The s c h i z o p h r e n i c s '  r i g h t  e a r  advan tage  was 2 dB and 

th e  n o n p a t i e n t s 1 was 2 .5  dB. None o f  t h e s e  e a r  d i f f e r e n c e s  were 

s t a t i s t i c a l l y  s i g n i f i c a n t .

500 ms Tone and Noise T h resho lds  a s  a Measure o f  T h resho ld  Level

S t im u l i  o f  500 ms d u r a t i o n  a r e  commonly used in t h e  g e n e r a t i o n  

o f  c l i n i c a l  aud iograms,  and can be used as  a c l a s s i c a l  b a s e l i n e  

measure o f  t h r e s h o l d  l e v e l .  Table  21 shows t h r e s h o l d s  f o r  l e f t  and 

r i g h t  e a r  d a t a ,  and both e a r s  averaged  f o r  1000 Hz t o n e ,  w h i t e  n o i s e ,  

and ave rage  tone  and n o i s e  d a t a  f o r  t h e  P r o j e c t - d i a g n o s e d  a f f e c t i v e  

and s c h i z o p h r e n i c  s u b j e c t s ,  and f o r  t h e  n o n - p a t i e n t  c o n t r o l  s u b j e c t s .  

Tone and n o i s e  d a t a  were averaged  and inc luded  in t h i s  a n a l y s i s ,  a s  

t h e  A n a ly s i s  o f  V ar iance  (shown in Tab le  18) f o r  s c h i z o p h r e n i c ,  

a f f e c t i v e  and n o n - p a t i e n t  s u b j e c t s  showed no s i g n i f i c a n t  f r e q u e n c y  x 

group i n t e r a c t i o n s .



134
Table 21

Comparison o f  500 ms T h res h o ld s  f o r  A f f e c t i v e ,  S c h i z o p h re n i c ,  and 

N o n - p a t i e n t  S u b j e c t s  - -  Means and S tanda rd  D e v ia t io n s

T h re s h o ld  Measure 

(dB SPL)

A f f e c t i v e s  S c h iz o p h re n ic s

n = 8 f o r  to n e  , -  
c. • n = 10 n = 7 f o r  n o i s e

N o n - p a t i e n t s  

n = 10

Mean ( SD ) Mean ( SD ) Mean ( SD )

L e f t  Ear

1000 Hz 11.7 ( 6 .4 ) 13 . 6 ( 8 .4 ) 9 .5 ( 6 . 9 )

Noi se 22.0 ( 4 .2 ) 22.1 ( 4 .6 ) 17 . 8 ( 4 . 3 )

Average 16.7 ( 5 .3 ) 17.8 ( 6 .0 ) 13.6 ( 4 . 9 )

R igh t  Ear

1000 Hz 12.0 ( 5 .7 ) 12.2 ( 6 .9 ) 8 .3 ( 5 .7 )

Noi se 22.0 ( 4 .5 ) 21 .2 ( 4 .9 ) 15.5 ( 5 . 0 )

Average 16.9 ( 4 .7 ) 16.7 ( 5 .4 ) 11.9 ( 4 . 7 )

Both Ears  Averaged

1000 Hz 11.6 ( 5 .6 ) 12.9 ( 7 .2 ) •
0
0 ( 5 .1 )

Noise 22 .0 ( 4 .8 ) 21 .6 ( 4 . 5 ) 16.7 ( 4 . 2 )

Average 500 ms T h re s h o ld  16.8 ( 4 . 8 ) a 7 .3 (5 -5  )b 12.8 ( 4 . 3 )

N otes .

t  = 1 .7 6 ;  p .05 No s i g n i f i c a n t  d i f f e r e n c e  between
b A f f e c t i v e s  and N o n - p a t i e n t s .

t  = 2 . 0 3 ;  P .05  No s i g n i f i c a n t  d i f f e r e n c e  between
S c h iz o p h re n i c s  and N o n - p a t i e n t s .



The compar isons  f o r  th e  av e ra g e  500 ms t h r e s h o l d  v a lu e s  between

n o n - p a t i e n t  and a f f e c t i v e  ( t  = 1 .76  ) and s c h iz o p h r e n i c  ( t  = 2 .03  )

groups  approached s t a t i s t i c a l  s i g n i f i c a n c e  ( p <C.10 ) .  Thresho ld s

in both  p a t i e n t  groups tended t o  be h ig h e r  than  th o s e  in t h e  non­

p a t i e n t  group .

I t  i s  o f  i n t e r e s t  t o  n o te  t h a t  t h e  a f f e c t i v e  p a t i e n t s '  d a t a  

f o r  t h e  500 ms s t i m u l i  d id  no t  show th e  g r e a t e r  v a r i a b i l i t y  seen  in 

t h e i r  2 ms t h r e s h o l d  p e r fo rm ance .  For th e  500 ms c o n d i t i o n ,  t h e  

s c h i z o p h r e n i c  s u b j e c t s  had ,  on th e  whole,  bo th  th e  h i g h e s t  t h r e s h o l d s  

and th e  g r e a t e s t  v a r i a b i l i t y .  The av e rage  500 ms t h r e s h o l d  f o r  th e  

s c h i z o p h r e n i c  s u b j e c t s  was A.5 dB h ig h e r  than  t h e  n o n - p a t i e n t  l e v e l ,  

w h i le  a f f e c t i v e s  were A dB h ig h e r  than  n o n - p a t i e n t s  f o r  t h i s  c o n d i t i o n .

A comparison  o f  r i g h t  v s .  l e f t  e a r  500 ms t h r e s h o l d s  shows 

t h a t  t h e  a v e ra g e  r i g h t  e a r  t h r e s h o l d s  were .2  dB h ig h e r  f o r  t h e  

a f f e c t i v e s .  The s c h iz o p h r e n i c  group averaged  a 1.1 dB h ig h e r  l e f t  

e a r  t h r e s h o l d ,  and t h e  n o n - p a t i e n t s '  l e f t  e a r  t h r e s h o l d s  were 1.7  dB 

h ig h e r  than  t h e i r  r i g h t  e a r  t h r e s h o l d s .  None o f  t h e s e  e a r  d i f f e r e n c e s  

a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .

T h re s h o ld s  t o  B r i e f  and Long S t im u l i  a s  a Measure o f  Temporal I n t e g r a t i o n  

D ura t ion  E f f e c t

Group d i f f e r e n c e s  in b r i e f  t h r e s h o l d  le v e l  may be i n t e r p r e t e d  

e i t h e r  as  s imply  r e f l e c t i n g  d i f f e r e n c e s  in o v e r a l l  t h r e s h o l d  l e v e l ,  

o r  as  ev id en ce  o f  p r o c e s s i n g  d i f f e r e n c e s  in t h e  temporal  i n t e g r a t i o n  

o f  s t i m u l i .

To a s s e s s  t h e  e x t e n t  t o  which th e  s u b j e c t s '  b r i e f  s t im u lu s  

d i f f e r e n c e s  were r e l a t e d  t o  t h e i r  long  s t im u lu s  t h r e s h o l d s ,  th e  

d u r a t i o n  e f f e c t  measure ( t h e  d i f f e r e n c e  between 2 ms and 500 ms
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t h r e s h o l d s )  was employed.

When th e  s u b j e c t s '  c l i c k  t h r e s h o l d s  a r e  a s s e s s e d  v i a - a - v i s  

t h e i r  long to n e  (500 ms) s e n s i t i v i t y  t o  any p a r t i c u l a r  s t i m u l u s  

c o n d i t i o n  by use  o f  t h e  d u r a t i o n  e f f e c t ,  t h e  r e s u l t s  shown in 

Tab le  22 a r e  o b t a i n e d .  Data f o r  both  e a r s ,  and f o r  t h e  w h i t e  n o i s e  

and 1000 Hz to n e  c o n d i t i o n s ,  and a t o n e - n o i s e  a v e ra g e  a r e  p r e s e n t e d  

h e r e .

I t  can be seen  from Table  22 t h a t  t h e  a f f e c t i v e  s u b j e c t s  have 

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

temporal  i n t e g r a t i o n  f u n c t i o n s )  than  do t h e  s c h i z o p h r e n i c  o r  n o n - p a t i e n t  

s u b j e c t s .  However, t h e  a f f e c t i v e s  were a l s o  much more v a r i a b l e  in 

t h e i r  d u r a t i o n  e f f e c t s .

In o r d e r  t o  a s s e s s  w hether  any s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  e x i s t e d  in t h e  d u r a t i o n  e f f e c t s  in t h e s e  g ro u p s ,  a 

t h r e e -w a y  A n a l y s i s  o f  V a r ia n c e  was per formed on t h e  d u r a t i o n  e f f e c t  

d a t a ,  u s in g  g ro u p s ,  e a r ,  and f r e q u e n c y  a s  t h e  main e f f e c t s .  Th i s  

a n a l y s i s  i s  shown in T ab le  23.  Only t h e  e f f e c t  o f  f r e q u e n c y  was 

found t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  ( F = 2 0 .1 0 ;  p = . 0 0 ) .

The l e f t  and r i g h t  e a r  t h r e s h o l d s  f o r  t h e  P r o j e c t - d i a g n o s e d  

s c h i z o p h r e n i c ,  a f f e c t i v e ,  and n o n - p a t i e n t  s u b j e c t s  have been p l o t t e d ,  

and t h e  s l o p e s  o f  t h e i r  temporal  i n t e g r a t i o n  f u n c t i o n s  were c a l c u l a ­

t e d .  F i g u r e  10 shows t h e  1000 Hz d a t a  f o r  r i g h t  and l e f t  e a r s  f o r  

t h e s e  t h r e e  s u b j e c t  g r o u p s .  The a f f e c t i v e s  showed th e  s t e e p e s t -  

s lo p e d  temporal  i n t e g r a t i o n  f u n c t i o n s ,  w i th  s l o p e s  o f  -11 .71  in t h e  

l e f t  e a r ,  and - 9 . 9 5  in t h e  r i g h t  e a r .  The s c h i z o p h r e n i c  s u b j e c t s  

had l e f t  e a r  s l o p e s  o f  -8 .51  and r i g h t  e a r  s l o p e s  o f  - 8 . 1 3 -  The 

f u n c t i o n s  f o r  t h e s e  g roups  c r o s s ;  t h e  a f f e c t i v e s  appea red  t o  have
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Table 22

Comparison o f  D i f f e r e n c e s  in 2 and 500 ms T h resho lds  by Use of

th e  Dura t ion  E f f e c t  Measure

Thresho ld  D i f f e r e n c e  A f f e c t i v e s  S c h iz o p h re n ic s  N o n - p a t i e n t s
Between 2 and 500 ms
C o n d i t io n s  ( dB ) ; n = 8 f o r  tone  -  in -  in
D ura t ion  E f f e c t  n = 7 f o r  n o i s e  n n

Mean ( SD ) Mean ( SD ) Mean ( SD )

Le f t  Ear

1000 Hz 23.0 ( 6 .2 ) 20 .4  ( 3 .9 ) 20.2 (3 .2 )

Noi se 20 .6 ( 7 . D 15.6  ( 3 .7 ) 17.4 ( 2 .1 )

Average 22.0 (6 .1 ) 18.0 (2 .5 ) 18.8 ( 1 .5 )

Right  Ear

1000 Hz 24 .4 (1 0 .5 ) 1 9 . 5 ( 3 . 8 ) 18.7 ( 2 .7 )

Noise 18.3 ( 7 .2 ) 14.7 ( 4 .3 ) 17.5 (3 .7 )

Average 21.1 ( 8 .5 ) 17.1 ( 3 .4 ) 18.1 (2 .7 )

Both Ears  Averaged

1000 Hz 23 .7 (8 .1 ) 19 . 9  ( 2 .0 ) 19.4 ( 2 .4 )

Noi se 19.4 ( 6 .5 ) 15.1 ( 2 .9 ) 17.4 (2 .1 )

Average D ura t ion  E f f e c t  21 .5  (7*1) 17.5 ( 2 . 1 )  18.4  ( 1 .6 )
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Table 23

A Three-Way ANOVAR f o r  D u ra t io n  E f f e c t  Data f o r  P r o j e c t - d i a g n o s e d  A f f e c t i v e ,

S c h i z o p h r e n i c ,  and N o n - p a t i e n t  S u b j e c t s

Degrees  P r o b a b i l i t y
Sum o f  o f  Mean F

Source  Squares  Freedom Square F Exceeded

Group 141.76 2 70 .88 0 .99 0 .385
E r r o r 1788.27 25 71 .53

Ear 11.25 1 11.25 0 .77 0.389
Ear x Group 1.56 2 0 .78 0 .05 0.948
E r r o r 365.47 25 14.62

Frequency 559.73 1 559.73 20 .10 0.000
Frequency  x Group 100.96 2 50 .48 1.81 0.180
E r r o r 696 .07 25 27 .84

Ear x Frequency 2 .H2 1 2 .42 0 .18 0.680
Ear x F re q .  x Group 28.10 2 14.05 1.03 . 0.370
E r r o r 340.07 25 13.60
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STIMULUS DURATION (ms)

SLOPES

& = S c h iz o p h re n ic s  (n = 10) -6.51 - 8 .1 3

o = A f f e c t i v e s  (n = 7) -11 .71 - 9 .9 5

• = N o n - p a t i e n t s  (n -  10) - 8 .4 2 - 7 .8 0

F i g u r e  10.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s l o p e s  

f o r  1000 Hz d a t a  in P r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c ,  a f f e c t i v e  and 

n o n - p a t i e n t  s u b j e c t s .
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h ig h e r  b r i e f  to n e  t h r e s h o l d s  than  th e  s c h i z o p h r e n i c s ,  w h i l e  t h e  

s c h i z o p h r e n i c s  appea red  t o  have h ig h e r  long to n e  t h r e s h o l d s  than  

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

a t  a l l  p o i n t s ,  and does  no t  o v e r l a p  th o s e  o f  t h e  o t h e r  g ro u p s .  L e f t  

e a r  n o n - p a t i e n t  s lo p e  was - 8 . 4 2 ,  and r i g h t  e a r  s l o p e  was - 7 . 8 0 .

The w h i te  n o i s e  d a t a  f o r  t h e s e  g ro u p s ,  shown in F ig u re  11 

aga in  show th e  a f f e c t i v e s  t o  have th e  s t e e p e s t - s l o p e d  f u n c t i o n s ;  

t h e i r  l e f t  e a r  s lo p e  was - 8 .5 8  and r i g h t  e a r  s lo p e  was -7 .63*  The 

s c h i z o p h r e n i c  s u b j e c t s  showed both  lower t h r e s h o l d s  and s h a l lo w e r  

s l o p e s  ( l e f t  e a r  = - 6 . 5 1 ;  r i g h t  e a r  = - 6 . 1 3 ) .  The n o n - p a t i e n t  

s u b j e c t s  had th e  lowes t  t h r e s h o l d s ,  w i th  l e f t  e a r  s l o p e s  o f  - 7 .2 6  

and r i g h t  e a r  s l o p e s  o f  -7*30 .  None o f  t h e  g ro u p s '  f u n c t i o n s  c r o s s  

f o r  t h e  n o i s e  c o n d i t i o n ,  bu t  t h e  a f f e c t i v e s  and s c h i z o p h r e n i c s  had 

t h e  same 500 ms av e ra g e  t h r e s h o l d  f o r  t h e  l e f t  e a r  d a t a .

F ig u re  12 p r e s e n t s  th e  s c h i z o p h r e n i c ,  a f f e c t i v e ,  and n o n - p a t i e n t  

t h r e s h o l d  d a t a  f o r  t h e  n o i s e  and to n e  c o n d i t i o n s  a v e ra g e d .  A summary 

o f  t h e  p r o b a b i l i t y  v a l u e s  f o r  t h e  e f f e c t s  from Tab le  17 i s  a l s o  

i n c lu d e d ,  and t h e  s i g n i f i c a n t  e f f e c t s  a r e  marked w i th  an a s t e r i s k .

The a f f e c t i v e  p a t i e n t s  had an av e ra g e  to n e  and n o i s e  l e f t  e a r  s lo p e  

o f  - 1 0 .1 5 ,  and a r i g h t  e a r  s lo p e  o f  - 8 . 7 9 .  The s c h i z o p h r e n i c  group 

had a l e f t  e a r  s lo p e  o f  -7 .51  and a r i g h t  e a r  s l o p e  o f  - 7 . 13 . 

S c h iz o p h re n ic  and a f f e c t i v e  f u n c t i o n s  c r o s s e d  f o r  t h e  l e f t  e a r  

measure ,  and had th e  same 500 ms l e v e l  f o r  t h e  r i g h t  e a r .  The 

a f f e c t i v e s  had t h e  h i g h e s t  2 ms t h r e s h o l d s ,  o v e r a l l .  The non­

p a t i e n t s  had a much lower l e v e l  f u n c t i o n ,  w i th  a l e f t  e a r  s l o p e  o f  

- 7 . 8 4  and a r i g h t  e a r  s lo p e  o f  - 7 . 5 5 .
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F ig u r e  11.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s lo p e s

f o r  w h i t e  n o i s e  d a t a  in P r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c ,  a f f e c t i v e  and

n o n - p a t i e n t  s u b j e c t s .

Note.
O = A f f e c t i v e s  (n = 7)

#  = N o n - p a t i e n t s  (n = 10)

A = S c h iz o p h re n i c s  (n = 10)

SLOPES 
L e f t  Ear R igh t  Ear

- 8.58  - 7.63
- 7 . 2 6  - 7 .3 0

■6.51 - 6 .1 3
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ANOVAR P r o b a b i l i t y  
 F Exceeded;

Group .064
Ear .039
Ear x Group .522 
Frequency .000 
F req .  x Group .662 
Ear x F req .  .613 
Ear x F. x G. .672 
D ura t ion  .000
D. x Group .127 
Ear x D. .265 
Ear x D. x G. .990 
F. x D. .000
F. x S. x G. . 225
E. x F. x G. .801
E-x F. x D. x G, .511

1 0

! n l — —

2 5 0 0  2 5 0 0
STIMULUS DURATION (ms)

F ig u re  12.  R ight  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s lo p e s

f o r  av e ra g e  to n e  and n o i s e  d a t a  in s c h i z o p h r e n i c s ,  a f f e c t i v e s  and n o n - p a t i e n t s .

N otes .

O  = A f f e c t i v e s  (n = 7)

^  = N o n - p a t i e n t s  (n = 10)

1 e f t e a r s lo p e  = -7.51
r i g h t e a r s lo p e  = -7 .1 3

l e f t e a r s lo p e  = -1 0 .1 5
r i g h t e a r s lo p e  = - 8 .7 9

1 e f t e a r s lo p e  = - 7 .8 4
r i g h t e a r s lo p e  = - 7 .5 5



F ig u re  13 p r e s e n t s  t h e  d a t a  from t h e  t h r e e  p r i o r  f i g u r e s  in 

te rms o f  t h e  d u r a t i o n  e f f e c t  measure .  As t h e  F v a lu e  s i g n i f i c a n c e  

l e v e l s  from Tab le 23,  which a r e  in c luded  in t h i s  f i g u r e  i n d i c a t e ,  

th e  o n ly  e f f e c t  n o t  o bscu red  by w i t h i n - g r o u p  v a r i a b i l i t y  i s  t h e  

f r eq u en cy  e f f e c t .

The r e v e r s a l  o f  e a r  e f f e c t s  shown by t h e  a f f e c t i v e  s u b j e c t s  

in th e  to n e  and n o i s e  c o n d i t i o n s  h e re  can be seen  t o  av e rage  o u t  

when to n e  and n o i s e  d a t a  a r e  combined.

All groups  appea r  t o  show a s l i g h t l y  g r e a t e r  l e f t  e a r  d u r a t i o n  

e f f e c t ,  and s c h i z o p h r e n i c s  appea r  t o  show th e  s m a l l e s t  d u r a t i o n  

e f f e c t s  (below t h e  n o n - p a t i e n t  l e v e l ) ,  and th e  a f f e c t i v e s  appea r  to  

show t h e  g r e a t e s t  d u r a t i o n  e f f e c t s ,  bu t  t h e s e  d i f f e r e n c e s  were 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 .

R e l a t i o n s h i p s  Between H a l l u c i n a t i o n s  and A ud i to ry  Measures

Since  Bazhin ,  Wasserman and Tonkonogii  (1975) and Babkoff  e t  

a l .  (Note 1) had found s t e e p e r - s l o p e d  a u d i t o r y  temporal  i n t e g r a t i o n  

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

were c l o s e l y  examined w i th  r e g a rd  t o  t h i s  f a c t o r .

T ab le  24 g iv e s  a four -way  A n a ly s i s  o f  V ar iance  w i th  s u b j e c t s  

grouped as  h a l l u c i n a t i n g  v s .  n o n - h a l l u c i n a t i n g  p a t i e n t s ,  o r  non­

p a t i e n t s .  Al l  p a t i e n t s  who d i s p l a y e d  v i s u a l  h a l l u c i n a t i o n s  a l s o  had 

a u d i t o r y  h a l l u c i n a t i o n s .  P a r a m e t r i c  s t a n d a r d i z e d  i tem a l p h a ,  a 

measure o f  r e l i a b i l i t y  f o r  t h e  A ud i to ry  H a l l u c i n a t i o n s  f a c t o r  was 

.8 6 ,  i n d i c a t i n g  t h a t  t h e r e  was good i n t e r - r a t e r  r e l i a b i l i t y  on t h i s  

f a c t o r .  (See T ab le s  12 and 1 4 . )

The A n a ly s i s  o f  V ar iance  showed s i g n i f i c a n t  main e f f e c t s  f o r
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F ig u re  1 3 . Ear d i f f e r e n c e s  in d u r a t i o n  e f f e c t  f o r

th e  w h i t e  n o i s e  and 1000 Hz to n e  c o n d i t i o n s ,  and a v e ra g e

. • , N o tes ,to n e  and n o i s e  v a l u e s .  ---------

A = S c h iz o p h re n i c s  (n = 10)

0  = A f f e c t i v e s  (n = 8 )

^  = N o n - p a t i e n t s  (n = 10)

A n a ly s i s  o f  V a r ian c e  : P r o b a b i l i t y  F exceeded :

Group

Ear

Ear x Group 

Frequency  

Frequency  x Group 

Ear x Frequency

= .385 

= .3«S 

= .948 

=  . 0 0 0  

= .184 

= .677

Ear x Frequency x Group = .371



A Four-way ANOVAR for Hallucinating and Non-hallucinating Patients,
and Non-Patient Subjects

Source
Sum o f  
Squares

Degrees
o f

Freedom
Mean
Square

P ro b a b i1 i t y  
F

F Exceeded

Group 1277.57 2 638.78 3.486 0.046
E r ro r 4579.97 25 183.20

Ear 75.54 1 75.54 3.895 0.0&0
Ear x Group 36.87 2 18.43 0.950 0.400
E r r o r 484.89 25

Frequency 2319.47 1 2319 .A7 55.685 0.000
Frequency x Group 1.28 2 0.64 0.015 0.985
E r ro r 1041.33 25 41.65

Ear x Frequency 3.02 1 3.02 0.249 0.622
Ear x F req .  x Group 5 .83 2 2.91 0.240 0.788
E r ro r 303.18 25 12.13

Durat  ion 16975.20 1 16975.20 488.746 0.000
D ura t ion  x Group 22.77 2 11.39 0.328 0.724
E r ro r 868.30 25 34.73

Ear x Dura t ion 0 .32 1 0.32 0.060 0.809
Ear x Dura,  x Group 38.23 2 19.11 3.565 0.043
E r ro r 134.03 25 5.36

Frequency x Dura t ion 164.80 1 164.80 23.115 0.000
Freq .  x Dura,  x Group 20.02 2 10.01 1.404 0.264
E r ro r 178.25 25 7 .13

Ear x F re q .  x D ura t ion 0 .02 1 0.02 0.002 0.961
Ear x F re q .  x Dura t ion 4 .77 2 2 .39 0.332 0.721

x Group
E r ro r 179.74 25 7.19
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group ( F = 3 . 4 9 ;  p = .046 ) ,  f r e q u e n c y  ( F = 5 5 .6 8 ;  p = 0 .00  ) ,  

and d u r a t i o n  ( F = 488 .75 ;  p = 0 .00  ) .  The e a r  e f f e c t  approached  

s i g n i f i c a n c e  ( F = 3 .8 9 ;  p = .060 ) .  There  was a s i g n i f i c a n t  i n t e r ­

a c t i o n  between e a r ,  d u r a t i o n ,  and group ( F = 3 .5 7 ;  P = .043 ) .  A 

Newman-Keuls t e s t  showed t h a t  t h i s  i n t e r a c t i o n  was t h e  r e s u l t  o f  a 

s i g n i f i c a n t  ( p .05  ) d i f f e r e n c e  between h a l l u c i n a t i n g  and non­

p a t i e n t  s u b j e c t s  a t  2 ms, bu t  no t  a t  500 ms in bo th  t h e  l e f t  and r i g h t  

e a r s .  T h i s  s u g g e s t s  t h a t  t h e  d i f f e r e n c e  between t h e  h a l l u c i n a t i n g  

and n o n - p a t i e n t  groups  was n o t  mere ly  one o f  o v e r a l l  t h r e s h o l d  l e v e l ,  

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

shown by t h e  h a l l u c i n a t i n g  g roup .  Th i s  im p l ie s  a d e f i c i t  in s h o r t ­

t i m e - c o n s t a n t  a u d i t o r y  p r o c e s s i n g  in t h e s e  p a t i e n t s .

F ig u r e  14 shows t h e  r i g h t  and l e f t  e a r  f u n c t i o n s  f o r  t h e  

h a l l u c i n a t i n g  and n o n - h a l l u c i n a t i n g  p a t i e n t s  and t h e  n o n - p a t i e n t s ,  

u s in g  a v e ra g ed  to n e  and n o i s e  d a t a .  The s i g n i f i c a n c e  l e v e l s  f o r  th e  

d i f f e r e n t  e f f e c t s  from an A n a l y s i s  o f  V a r ian c e  o f  t h e  t o n e  and n o i s e  

d a t a  f o r  t h e s e  s u b j e c t s  i s  a l s o  p r e s e n t e d  h e r e .  The com ple te  ANOVAR 

is  shown in Tab le  25 .  I t  can be seen from F ig u r e  14 t h a t  t h e  

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

th e  n o n - h a l l u c i n a t i n g  p a t i e n t s ;  and th e  n o n - p a t i e n t s  have t h e  lowes t  

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

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

F ig u r e  15 p r e s e n t s  a comparison o f  r i g h t  and l e f t  e a r s  on t h e  

d u r a t i o n  e f f e c t  measure f o r  n o i s e ,  t o n e ,  and to n e  and n o i s e  a v e r a g e ,  

a lo n g  w i th  t h e  s i g n i f i c a n c e  l e v e l s  from a th r e e -w a y  A n a l y s i s  o f  

V a r ia n c e  which employed d u r a t i o n  e f f e c t s  f o r  t h e s e  s u b j e c t s .  Th i s  

ANOVAR i s  shown in d e t a i l  in T ab le  25.
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ANOVAR P ro b a b I I i  ty  
F Exceeded:

Group .046
Ear .060
Ear x Gr. .060

6 ,
Frequency .000
Fr. x Gr. .985

% Ear x F. .622
% E x F x G .788

•  % Durat ion .000
\  \ Dur. x Gr. .724

\  \ Ear x Dur. .809
\  \ E x D x G .043

\  \ Fr. x Dur. .000
\  % E x F x D .961

\  % E x F x D x G .721

1 *

2 5 0 0  2 5 0 0
STIMULUS DURATION (ms).

F ig u re  14.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and 

s l o p e s  f o r  ave raged  tone  and n o i s e  d a t a  in h a l l u c i n a t i n g  and non- 

h a l l u c i n a t i n g  p a t i e n t s  and n o n - p a t i e n t  s u b j e c t s .

Notes .
SLOPES 

L e f t  Ear R igh t  Ear 
A  = H a l l u c i n a t i n g  P a t i e n t s  (n = 13) - 8 . 6 8  - 7 . 7 6

O = N o n - h a l l u c i n a t i n g  P a t i e n t s  (n = 5) - 7 . 1 8  - 8 . 1 8

•  = N o n - p a t i e n t  S u b j e c t s  (n = 10) - 7 . 8 4  - 7 . 5 5



148
Table 25

A Three-way ANOVAR using the Duration Effect Measure for Hallucinating 
Patients, Non-hallucinating Patients, and Non-patients

Degrees Probability
Sum of of Mean F

Source Squares Freedom Square F Exceeded

Group 99.70 2 49 .85 0.690 0.510
Error 1873.16 26 72.04

Ear 0 .15 1 0.15 0.014 0.906
Ear x Group 96 .93 2 48.47 4.664 0.019Error 270.20 26 10.39

Frequency 599.00 1 599.00 23.466 0.000
Frequency x Group 135.07 2 67.53 2.646 0. 090
Error 663.69 26 25.53

Ear x Frequency 1.22 1 1.22 0.087 0.771Ear x Frequency x Group 17.16 2 8 .58 0.606 0.553Error 368.01 26 14.15
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F ig u r e  15. Ear d i f f e r e n c e s  in d u r a t i o n  e f f e c t  f o r  

n o i s e ,  t o n e ,  and a v e ra g e  n o i s e  and to n e  c o n d i t i o n s ,  f o r  s u b j e c t s  

grouped f o r  h a l l u c i n a t i o n s .
N otes .

N o n - h a l l u c i n a t i n g  P a t i e n t s  

N o n - p a t i e n t s  

H a l l u c i n a t i n g  p a t i e n t s

A n a l y s i s  o f  V a r ia n c e  : P r o b a b i l i t y  F exceeded :

Group = .510

Ear s 906

Ear x Group s .019

Frequency = .000

F requency  x Group s .090

Ear  x Frequency = .771

Ear x F re q .  x Group rs .553
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A s i g n i f i c a n t  e a r  x group i n t e r a c t i o n  ( F = A.66; p = .019 ) can 

be obse rved  a long  w i th  a f r eq u en cy  x group i n t e r a c t i o n  ( F <= 2 .65 ;  

p = .090 ) ,  which approaches  s i g n i f i c a n c e .  As in th e  p re v io u s  

ANOVARS, t h e  f r eq u en cy  main e f f e c t  i s  h ig h l y  s i g n i f i c a n t  ( F = 23 .^7 ;

p = .000 ) .

A Newman-Keuls t e s t  on th e  e a r  x group i n t e r a c t i o n  showed the  

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

s i g n i f i c a n t  a t  t h e  0 .05  l e v e l .  None o f  th e  components o f  the  

f r equency  x group i n t e r a c t i o n  were found to  be s i g n i f i c a n t .

H a l l u c i n a t i n g  S c h iz o p h re n i c ,  H a l l u c i n a t i n g  A f f e c t i v e  P a t i e n t s ,  and 

Non-pat  i e n t s

Since  Babkoff  e t  a l .  (Note 1) r e p o r t e d  f i n d i n g  s t e e p e r - s l o p e d  

temporal  i n t e g r a t i o n  f u n c t i o n s  in h a l l u c i n a t i n g  p a t i e n t s  w i th  s c h i z o ­

p h r e n i c  symptomatology,  bo th  in t h e i r  own a u d i t o r y  d a t a  and in a r e ­

a n a l y s i s  o f  C o l l i n s '  (1972) v i s u a l  d a t a ,  th e  d a t a  from th e  p r e s e n t  

s tudy  were an a lyzed  u s in g  g roup ings  o f  h a l l u c i n a t i n g  s c h i z o p h r e n i c  

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

f o r  t h i s  a n a l y s i s  a l s o  in c lu d e s  Bazhin e t  a l ' s  (197^) f i n d i n g s  of  

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

p a t i e n t s  w i th  " t r u e "  a u d i t o r y  h a l l u c i n a t i o n s .

To de te rm ine  whether  t h e r e  were any un ique  c h a r a c t e r i s t i c s  of  

t h e  pe rformance  o f  h a l l u c i n a t i n g  s c h i z o p h r e n i c  v s .  h a l l u c i n a t i n g  

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

s u b j e c t s  were s u b j e c t e d  t o  a four-w ay A n a ly s i s  o f  V a r ia n c e .

Th i s  a n a l y s i s  i n c o r p o r a t e s  a com bina t ion  o f  two d i a g n o s t i c  

a p p ro a c h e s .  The a f f e c t i v e / s c h i z o p h r e n i c  d i s t i n c t i o n  a r o s e  from th e  

P r o j e c t  d i a g n o s e s ,  and th e  h a l l u c i n a t i n g / n o n - h a l l u c i n a t i n g  d i s t i n c t i o n
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i s  d e r iv e d  from th e  symptom p r o f i l e  s c o r e s .  In t h i s  a n a l y s i s ,  

" h a l l u c i n a t i n g "  p a t i e n t s  were th o s e  who had r e c e iv e d  a p o s i t i v e  

r a t i n g  on any o f  th e  i tems c o n t r i b u t i n g  t o  t h e  a u d i t o r y  h a l l u c i n a t i o n s  

f a c t o r ,  by any o f  t h e  t h r e e  r a t e r s .  Only p a t i e n t s  w i th  no ev idence  of  

h a l l u c i n a t i o n s  were e xc luded .

The A n a ly s i s  o f  V ar iance  i s  p r e s e n t e d  in Table  26.  A groups 

e f f e c t  e x i s t s  ( F = 3*69; p = .043 )> which i s  s l i g h t l y  s m a l l e r  than  

th e  groups  e f f e c t  seen in th e  p a r a l l e l  a n a l y s i s  performed f o r  the  

h a l l u c i n a t i n g / n o n - h a l l u c i n a t i n g / n o n - p a t i e n t  grouping (shown in Table  

19 ) .  The groups e f f e c t  had n o t  been s i g n i f i c a n t  in t h e  o t h e r  

p a r a l l e l  a n a l y s i s ,  which i n c o rp o r a t e d  t h e  s c h i z o p h r e n i c / a f f e c t i v e /  

n o n - p a t i e n t  d i s t i n c t i o n  ( p r e s e n t e d  in Table  18) .

A s i g n i f i c a n t  e a r  e f f e c t  ( F = 7*36; p = .013 ) was o b s e rv ed .

The e a r  e f f e c t  f o r  t h e  s c h i z o p h r e n i c / a f f e c t i v e / n o n - p a t i e n t  ANOVAR had 

been s i g n i f i c a n t ;  th e  e a r  e f f e c t  f o r  t h e  p a r a l l e l  h a l l u c i n a t i n g / n o n ­

h a l l u c i n a t i n g / n o n - p a t i e n t  a n a l y s i s  had not  reached  s i g n i f i c a n c e .

Frequency main e f f e c t s  ( F = 69 .05 ;  p = .000 ) and d u r a t i o n  

main e f f e c t s  ( F = 480 .66 ;  p = .000 ) were h ig h l y  s i g n i f i c a n t ,  as  they  

were in t h e  o t h e r  two a n a l y s e s .  The f r eq u en cy  x d u r a t i o n  i n t e r a c t i o n  

( F = 23 .32  p = .000 ) a l s o  remained h i g h l y  s i g n i f i c a n t .  These f a c t o r s  

were u n a f f e c t e d  by s u b j e c t  g roup ing .

The e a r l i e r  d u r a t i o n  x group i n t e r a c t i o n ,  which had been 

s i g n i f i c a n t  f o r  t h e  A n a ly s i s  o f  V a r i a n c e  which employed t h e  h a l l u c i n -  

a t ing/nan-ha l  l u c i n a t i n g / n o n - p a t i e n t  g ro u p in g ,  and which had not  been 

s i g n i f i c a n t  f o r  t h e  s c h i z o p h r e n i c / a f f e c t i v e / n o n - p a t i e n t  g roup ing ,  

f e l l  below a s i g n i f i c a n t  l e v e l  in t h i s  a n a l y s i s  ( F = 0 .210 ;  p = .812 ) .
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T ab le  26

A Four-way ANOVARfor T h r e s h o ld s  in H a l l u c i n a t i n g  S c h iz o p h r e n i c s ,  

H a l l u c i n a t i n g  A f f e c t i v e s ,  and N o n - p a t i e n t s

Degrees

Source
Sum o f  
Squares

o f
Freedom

Mean
Square F

Prob.  1 
Exceed^

Group 1239.63 2 619.82 3.69 0.043
E r r o r 3356.20 20 67.81

Ear 129.71 I 129.71 7.36 0.013
Ear x Group 8 .83 2 A.42 0.25 0.781
E r r o r 353.35 20 17.62

Frequency 2342.81 1 2343.81 69 .05 0.000
Frequency x Group 16.02 2 8.01 0 .24 0.792
E r r o r 678.53 20 33.93

Ear x Frequency 1 .36 1 1.36 0 .10 0.760
Ear x F re q .  x Group 2 .32 2 1.16 0.08 0 . 9 2 2
E r ro r 282.74 20 14.14

D ura t ion 16187.23 1 16187.23 480.66 0.000
D u ra t io n  x Group 149.80 2 74.90 2 .22 0.134
E r r o r 673.55 20 33.68

Ear x D u ra t io n 16.99 1 16.99 2 .14 0.159
Ear x Dura,  x Group 3 .34 2 1.67 0.21 0.812
E r r o r 158.65 20 7.93

Frequency  x D u ra t io n 141.71 1 141.71 23 .32 0.000
F re q .  x Dura ,  x Group 17.86 2 8 .93 1.47 0.254
E r r o r 121.54 20 6 .08

Ear x F re q .  x Dura. 2 .39 1 2 .39 0 .32 0.577
Ear x F re q .  x Dura. 14.02 2 7.01 0 .94 - .4 0 6

x Group
E r r o r 148.84 20 7.44
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T ab le  27 shows t h e  mean t h r e s h o l d  v a l u e s  and t h e  s t a n d a r d  

d e v i a t i o n s  f o r  t h e s e  t h r e e  s u b j e c t  g ro u p s .  T - t e s t s  showed s i g n i f i c a n t  

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

a t  t h e  p <  .001 l e v e l  f o r  th e  r i g h t  e a r  2 ms to n e  c o n d i t i o n  ( t  = 5 .33  )» 

a t  t h e  p = .02 le v e l  ( t  = 2 .62  ) f o r  t h e  r i g h t  e a r  500 ms n o i s e  

c o n d i t i o n ,  and a t  t h e  p <C .10 le v e l  f o r  t h e  l e f t  e a r  2 ms n o i s e  

c o n d i t i o n  ( t  = 1 . 875  ) ,  f o r  t h e  l e f t  e a r  500 ms n o i s e  c o n d i t i o n  

( t  = 2 .0  ) ,  and f o r  t h e  r i g h t  e a r  2 ms n o i s e  c o n d i t i o n  ( t  = 2 .10  ) .

Because o f  t h e  la ck  o f  homogenei ty o f  v a r i a n c e  in t h e  t h r e s h ­

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

compar ison  measures  ( i . e . ,  S c h e f f e  o r  Newman-Keuls) were deemed 

i n a p p r o p r i a t e  h e r e .  T h e r e f o r e ,  in e v a l u a t i n g  t h e  s i g n i f i c a n c e  of  

t h e s e  t  v a l u e s ,  we shou ld  remember t h a t  e i g h t  t e s t s  were p e r fo rm ed ,  

and t h e  p r o b a b i l i t y  o f  o b t a i n i n g  s p u r i o u s  s i g n i f i c a n c e  a t  t h e  . 05  

l e v e l  i s  . 4 .

F ig u r e  16 g i v e s  t h e  1000 Hz t h r e s h o l d s  f o r  t h e s e  s u b j e c t s ,  

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

bo th  e a r s .  H a l l u c i n a t i n g  a f f e c t i v e s  had th e  s t e e p e s t  s l o p e s ;  - 1 0 .4 3  

f o r  bo th  e a r s .  The h a l l u c i n a t i n g  s c h i z o p h r e n i c s  had l e f t  and r i g h t  

e a r  s l o p e s  o f  - 8 . 3 9  and - 8 . 0 3 ,  r e s p e c t i v e l y .  The n o n - p a t i e n t s  had 

l e f t  and r i g h t  e a r  s l o p e s  o f  - 8 . 4 2  and - 7 . 8 0 .

A p a r a l l e l  p l o t  f o r  t h e  t o n e  d a t a  i s  shown in F i g u r e  17 . The 

h a l l u c i n a t i n g  a f f e c t i v e s  had a much s t e e p e r  s lo p e  in o n ly  t h e i r  l e f t  

e a r  d a t a  ( - 9 . 1 7  ) .  T h e i r  r i g h t  e a r  s l o p e  ( - 7 . 4 2 )  was h ig h e r  than  

t h e  r i g h t  e a r  s l o p e  f o r  t h e  o t h e r  g r o u p s ,  b u t  was n o t  s t r i k i n g l y  

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

s l o p e s  o f  - 6 . 8 3  and - 6 . 3 6 , r e s p e c t i v e l y .  These  v a l u e s  f o r  th e
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Table 27

Means and S tanda rd  D e v ia t io n s  o f  T h resho ld  Values  f o r  H a l l u c i n a t i n g  

S c h i z o p h re n i c s ,  H a l l u c i n a t i n g  A f f e c t i v e s ,  and N o n -p a t i e n t  S u b je c t s

Thresho ld  H a l l u c i n a t i n g  H a l l u c i n a t i n g  Non-
Measure (dB) A f f e c t i v e s  S c h iz o p h re n ic s  P a t i e n t s

L e f t  Ear Mean ( SD ) Mean ( SD ) Mean ( SD )

1000 Hz 2 ms 37-50 (9 -28)  33-07 (5 -88)  29-70 (6 .0 0 )

1000 Hz 500 ms 12.50 ( 6 .8 7 )  12.95 (5 -99 )  9-50 (6 .9 1 )

Noise 2 ms 44 .80 (11 .14 )  38.35  ( 4 .7 1 )  35-20 (3 -75)

Noise 500 ms 22.80 ( 4 .7 1 )  21 .97  ( 4 .1 4 )  17-80 (4 .2 6 )

Right  Ear

1000 Hz 2 ms 36 .00 (10 .4 2 )  31-37 ( 4 .6 0 )  27 .00  (5 -35)

1000 Hz 500 ms 11.00 ( 6 .5 2 )  12.12 (5 -91)  8 .30  (5 -66)

Noise 2 ms 40 .20 ( 8 .8 4 )  36 .75 (7 -42)  33-00 (4 .0 8 )

Noise 500 ms 22 .40 (4 .7 2 )  21 .50 ( 4 .4 4 )  15-50 (4 .9 7 )
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F ig u re  16.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s lo p e s  

f o r  1000 Hz d a t a  in h a l l u c i n a t i n g  s c h i z o p h r e n i c ,  h a l l u c i n a t i n g  a f f e c t i v e ,  

and n o n - p a t i e n t  s u b j e c t s .

Note.
SLOPES 

L e f t  Ear R ig h t  Ear 
- 8 . 3 9A  = H a l l u c i n a t i n g  S c h iz o p h re n i c s  (n = 8 ) - 8 . 3 9  - 8 .0 3

O  = H a l l u c i n a t i n g  A f f e c t i v e s  (n = 5) - 1 0 .4 3  - 1 0 .4 3

#  = N o n - p a t i e n t  S u b j e c t s  (n = 10) - 8 . 4 2  - 7 .8 0
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F ig u re  17.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s lo p e s

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

and n o n - p a t i e n t  s u b j e c t s .

NntP SLOPES
1 1 1 - ,r" L e f t  Ear R igh t  Ear

A = H a l l u c i n a t i n g  S c h iz o p h re n ic s  (n = 8) - 6 .8 3 - 6 . 3 6

O = H a l l u c i n a t i n g  A f f e c t i v e s  (n = 5) - 9 . 1 7 -7 ,k 2

• = N o n - p a t i e n t  S u b j e c t s  (n = 10) - 7 . 2 6 - 7 .3 0
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n o n - p a t i e n t s  were - 7 . 2 6  and - 7 . 3 0 .

As in th e  p r i o r  a n a l y s e s ,  tone  and n o i s e  d a t a  a r e  averaged  

and p r e s e n t e d  in F ig u re  16. S te e p e r  s lo p e s  a r e  seen  f o r  the  

h a l l u c i n a t i n g  a f f e c t i v e s  ( l e f t  e a r  = - 9 . 8 0 ;  r i g h t  e a r  = - 8 . 9 3 ) .

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

-7.61  and - 7 . 2 0 ,  r e s p e c t i v e l y ;  th e  n o n - p a t i e n t  s l o p e s  were -7.8A and 

“ 7 . 5 5 .  F ig u re  18 a l s o  p r e s e n t s  t h e  F p r o b a b i l i t y  v a lu e s  f o r  th e  

d i f f e r e n t  e f f e c t s  from th e  ANOVAR seen in Tab le  26.

F ig u re  19 p r e s e n t s  t h e  d u r a t i o n  e f f e c t s  f o r  both  e a r s  f o r  th e s e  

groups f o r  t h e  n o i s e ,  t o n e ,  and ave raged  to n e  and n o i s e  c o n d i t i o n s ,  

a long  w i th  t h e  p r o b a b i l i t y  v a lu e s  from a th ree -w ay  A n a ly s i s  of  

V a r ianc e  o f  d u r a t i o n  e f f e c t s  f o r  t h e s e  s u b j e c t s .  Th is  ANOVAR is  

shown in d e t a i l  in Tab le  28.  In t h i s  a n a l y s i s ,  on ly  th e  f requency  

e f f e c t  was s i g n i f i c a n t .

Comparison of Hallucinating and Non-hallucinating Schizophrenic and 
Affective Patients, and Non-patients

By u s in g  a h ig h e r  c u t o f f  s c o re  on th e  A ud i to ry  H a l l u c i n a t i o n s  

f a c t o r  (a s t a n d a r d  s c o r e  o f  51 o r  over  f o r  t h e  a f f e c t i v e s ,  and 60 

o r  more f o r  th e  s c h i z o p h r e n i c s ) ,  i t  was p o s s i b l e  to  d i v i d e  t h e s e  

p a t i e n t  groups i n t o  subaroups  t h a t  were high  o r  low on th e  A udi to ry  

H a l l u c i n a t i o n s  f a c t o r .  (Use o f  th e  p r e s e n c e / a b s e n c e  o f  h a l l u c i n a t i o n s  

dichotomy had produced too  small  a group of  n o n - h a l l u c i n a t o r s  f o r  

such an a n a l y s i s ,  s i n c e  t h e r e  were on ly  two s c h i z o p h r e n i c  p a t i e n t s  

and two a f f e c t i v e  p a t i e n t s  who had no h a l l u c i n a t i o n s . )  By u s in g  a 

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

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

a f f e c t i v e s ,  and t e n  n o n - p a t i e n t s  cou ld  be compared.
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Group
Ear
Ear x Group 
Frequency 
Frequency x Group 
Ear x Frequency 
Ear x F r .  x Gr. 
Dura t ion
D ura t ion  x Group 
Ear x Dura t ion  
Ear x D. x G. 
F req .  x Dur.
F. x D. x G.

Ear x F . x  G. 
E.x f; x D.x G.

.01*3

.013

.781

.000

.792

.760

.922

.000

.13**

.159

.812

.159

.254

.577

.406

2 5 0 0
! i l

5 0 0  2
STIMULUS DURATION (ms)

F ig u re  18.  R igh t  and l e f t  e a r  b r i e f  and long t h r e s h o l d s  and s lo p e s

f o r  av e ra g e  n o i s e  and to n e  d a t a  in h a l l u c i n a t i n g  s c h i z o p h r e n i c ,

h a l l u c i n a t i n g  a f f e c t i v e ,  and n o n - p a t i e n t  s u b j e c t s .
Slopes

Note .  L e f t  Ear R igh t  Ear
tk = H a l l u c i n a t i n g  S c h iz o p h re n ic s  (n = 8) -7 .61 - 7 .2 0

o = H a l l u c i n a t i n g  A f f e c t i v e s  (n = 5) -9 .8 0 - 8 .9 3

• = N o n -p a t i e n t  S u b je c t s  (n = 10) 7 .84 - 7 .5 5
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F ig u r e  19* Ear d i f f e r e n c e s  in d u r a t i o n  e f f e c t  f o r  

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

and n o n - p a t i e n t s .  N o te s .
A = H a l l u c i n a t i n g

S c h iz o p h re n ic s  
o  = H a l l u c i n a t i n g

A f f e c t i v e s  
•  = N o n - p a t i e n t s

A n a l y s i s  o f  V a r ian c e  : P r o b a b i l i t y  F exceeded :

Group = .134

Ear = .159

Ear x Group = .812

Frequency = .000

Frequency x Group = .25**

Ear x F re q .  x  Group = .406
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Table 28

A Three-way ANOVAR of Duration Effects for Hallucinating Schizophrenic 
and Affective Patients and Non-patient Subjects

Degrees Probability
Source

Sum of 
Squares

of
Freedom

Mean
Square F Exceeded

Group 299-61 2 149.80 2 .22 0 .134
Error 13**7.10 20 67 .36

Ear 33.98 1 33.98 2 .1 4 0 .159Ear x Group 6.68 2 3 .34 0.21 0 .812
Error 317.30 20 15.86

Frequency 283.41 1 283.41 23 .32 0.000
Frequency x Group 35.73 2 17.86 1.47 0 .254
Error 243.07 20 12.15

Ear x Frequency 4.78 1 4 .78 0 .32 0.577Ear x Frequency x Group 28 .04 2 14.02 0 .94 0 .406
Error 297.67 20 14.88
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A th ree -w ay  A n a ly s i s  o f  V ar iance  (shown in Tab le  29) of  

d u r a t i o n  e f f e c t  d a t a  f o r  t h i s  g rouping  produced o n ly  a s i g n i f i c a n t  

main e f f e c t  f o r  f r eq u en cy  ( F = 24 .75 ;  p = .000 ).

C o r r e l a t i o n s  Between C l ick  T h re s h o ld s  and Speech R e t a r d a t i o n  

Bruder e t  a l .  (1975) and Bruder and Yozawitz (1976) r e p o r t e d  

a s i g n i f i c a n t  c o r r e l a t i o n  o f  + .5 6  ( p <  .01 ) between p s y c h i a t r i c  

p a t i e n t s '  r i g h t  e a r  c l i c k  t h r e s h o l d s  and t h e  symptom f a c t o r  o f  Speech 

R e t a r d a t i o n .  In Bruder e t  a l . ' s  l a t e r  (1980) s tu d y ,  c l i c k  t h r e s h o l d  

c o r r e l a t i o n s  w i th  Speech R e t a r d a t i o n  f o r  t h e  p s y c h i a t r i c  p a t i e n t s  

were found t o  be s i g n i f i c a n t  f o r  t h e  r i g h t  e a r  d a t a  ( r = .41 ;  p <  .01 ) ,  

bu t  not  f o r  the  l e f t  e a r  ( r = .27 ;  p > .05 ) .  For t h e  a f f e c t i v e  

s u b j e c t s ,  t h e  r i g h t  e a r  c o r r e l a t i o n  w i th  Speech R e t a r d a t i o n  was found 

to  be s t a t i s t i c a l l y  s i g n i f i c a n t  ( r  = .6 7 ;  p < .0 1  ) ,  bu t  t h e  c o r r e l a t i o n  

was no t  s i g n i f i c a n t  f o r  th e  s c h i z o p h r e n i c  s u b j e c t s  ( r = .16 ;  p ^  .05 )• 

C l i ck  T h res h o ld s  and Speech R e t a r d a t i o n  f o r  All P a t i e n t s

In t h e  p r e s e n t  s tu d y ,  c o r r e l a t i o n s  between Speech R e t a r d a t i o n  

and ave rage  1000 Hz to n e  and w h i te  n o i s e  2 ms t h r e s h o l d s  were in th e  

e xpec ted  d i r e c t i o n ,  b u t  were no t  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  th e  

o v e r a l l  p a t i e n t  g roup ,  f o r  e i t h e r  t h e  r i g h t  o r  l e f t  e a r  d a t a .  The 

r i g h t  e a r  c o r r e l a t i o n  was r = .24 ( p y  ,05 ) ,  and th e  l e f t  e a r  

c o r r e l a t i o n  was r  = .1*3 ( p .05 )•

However, when t h e  c l i c k  t h r e s h o l d  v a lu e s  were c o r r e c t e d  f o r  

d i f f e r e n c e  in long tone  s e n s i t i v i t y  by u se  o f  t h e  d u r a t i o n  e f f e c t  

m easure ,  speech  r e t a r d a t i o n  was found t o  be s i g n i f i c a n t l y  c o r r e l a t e d  

w i th  many o f  t h e s e  t h r e s h o l d  m easu re s .  S i g n i f i c a n t  c o r r e l a t i o n s  f o r  

t h e  p a t i e n t  group were found between Speech R e t a r d a t i o n  and:  o v e r a l l  

d u r a t i o n  e f f e c t  ( r  = .49 ;  p = .041 ) ,  o v e r a l l  l e f t  e a r  d u r a t i o n
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Table 29

A Three-way ANOVAR f o r  D u ra t io n  E f f e c t  Data in P r o j e c t - d i a g n o s e d  

S c h iz o p h re n i c  and A f f e c t i v e  P a t i e n t s  w i th  High and Low Sco res  on 

A u d i to ry  H a l l u c i n a t i o n s  and N o n - p a t i e n t  C o n t r o l s

Degrees

Source
Sum of  
Squares

of
Freedom

Mean
Square F

P rob .  1 
Exceed<

Group 377.^3 4 99 .36 1.52 0.232
E r r o r 1368.05 22 62.18

Ear 12.69 1 12.69 0 .96 0 .339
Ear x Group 52 .54 4 13.14 0.99 0 .434
E r r o r 291.95 22 13.27

Frequency 37^.48 1 374.48 24.75 0.000
Frequency x Group 63.31 4 15.83 1.05 0.406
E r ro r 332.85 22 15.13

Ear x Frequency 2 .05 1 2 .05 0 .14 0.710
Ear x F re q .  x Group 34.21 4 8 .55 0 .59 0.673
E r ro r 318.95 22 14.98



e f f e c t  ( r = .49 ;  P “  .040 ) ,  and th e  1000 Hz d u r a t i o n  e f f e c t  ( r =

•55;  p = .014 ) .  S i g n i f i c a n t  c o r r e l a t i o n s  were found f o r  Speech 

R e t a r d a t i o n  and both  th e  r i g h t  ( r = .48 ;  p = .037 ) and l e f t  ( r  =

.5 1 ;  p = .025 ) ea r  d u r a t i o n  e f f e c t s  f o r  t h i s  1000 Hz c o n d i t i o n .  

C o r r e l a t i o n s  w i th  Speech R e t a r d a t i o n  were a l s o  found f o r  th e  l e f t -  

r i g h t  e a r  d i f f e r e n c e  in t h r e s h o l d  f o r  t h e  1000 Hz c o n d i t i o n  ( r =

.51 ;  p = .037 ) ,  and f o r  th e  l e f t - r i g h t  e a r  d i f f e r e n c e  f o r  t h e  1000 

Hz c o n d i t i o n  a t  500 ms ( r = .5 4 ;  p = .017 )• L e f t  e a r  1000 Hz 

2 ms t h r e s h o l d s  were a l s o  s i g n i f i c a n t l y  ( r  = .47 ;  p = .045 ) 

c o r r e l a t e d  w i th  Speech R e t a r d a t i o n .  P a ra m e t r i c  s t a n d a r d i z e d  item 

a lp h a  f o r  t h e  Speech R e t a r d a t i o n  f a c t o r  was .885;  i n d i c a t i n g  good 

i n t e r - r a t e r  r e l i a b i l i t y  on t h i s  f a c t o r .

Click Thresholds and Speech Retardation for Schizophrenic and Affective 
Subjects

The p a t t e r n  o f  c o r r e l a t i o n s  changes d r a m a t i c a l l y  when th e  d a t a  

f o r  the  P r o j e c t - d i a g n o s e d  a f f e c t i v e  and s c h i z o p h r e n i c  s u b j e c t s  a r e  

c o n s id e r e d  s e p a r a t e l y .  No s i g n i f i c a n t  c o r r e l a t i o n s  w i th  t h e  Speech 

R e t a r d a t i o n  f a c t o r  were seen f o r  any o f  th e  41 a u d i t o r y  measures in 

t h e  s c h i z o p h r e n i c  sample,  and a s t r o n g  p a t t e r n  o f  c u r r e l a t i o n s  w ith  

t h e  d u r a t i o n  e f f e c t  measure was seen f o r  Speech R e t a r d a t i o n  in the  

a f f e c t i v e  sample.

For t h e  a f f e c t i v e  p a t i e n t s ,  Speech R e t a r d a t i o n  was h ig h l y  

c o r r e l a t e d  w i th  o v e r a l l  d u r a t i o n  e f f e c t  ( r = .97 ;  P = .001 ) .

(The c o r r e l a t i o n  w i th  o v e r a l l  l e f t  e a r  d u r a t i o n  e f f e c t  was . 9 8 ; 

p = .001 ,  and th e  c o r r e l a t i o n  w i th  o v e r a l l  r i g h t  e a r  d u r a t i o n  

e f f e c t  was .91 ;  p = . 0 0 4 )  . O vera l l  d u r a t i o n  e f f e c t  f o r  t h e  1000 Hz 

c o n d i t i o n  was c o r r e l a t e d  ( r  = .90 ;  p = .002)  w i th  Speech R e t a r d a t i o n ;
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o v e r a l l  n o i s e  d u r a t i o n  e f f e c t  was a l s o  h i g h l y  c o r r e l a t e d  w i th  

Speech R e t a r d a t i o n  ( r = . 8 8 ;  p = .009 )»

All  t h e  d u r a t i o n  e f f e c t  measures  com pr is ing  t h e s e  summary 

s t a t i s t i c s  showed s t r o n g  r e l a t i o n s h i p s  t o  Speech R e t a r d a t i o n :

L e f t  e a r  1000 Hz to n e  D.E.; r  = .8 8 ;  p = .004

w h i t e  n o i s e  D.E. ; r  = .8 7 ;  p = .010

R igh t  e a r  1000 Hz to n e  D.E.; r  = .8 7 ;  p = .005

w h i t e  n o i s e  D.E. ; r  = .7 4 ;  p = .059

O v era l l  2 ms t h r e s h o l d  was a l s o  c o r r e l a t e d  w i th  Speech 

R e t a r d a t i o n  in t h e  a f f e c t i v e  s u b j e c t s  ( r  = . 8 0 ;  p = .029 ) .  The 

im por tance  o f  t h i s  c o r r e l a t i o n  l i e s  in i t s  d e m o n s t r a t i o n  t h a t  i t  i s  

t h e  b r i e f  t h r e s h o l d s ,  and n o t  t h e  long s t i m u l u s  t h r e s h o l d s ,  t h a t  

a r e  t h e  b a s i s  o f  th e  c o r r e l a t i o n  o f  d u r a t i o n  e f f e c t  w i th  Speech 

R e t a r d a t i o n .  Average 2 ms r i g h t  e a r  t h r e s h o l d  t o  to n e  and n o i s e  

s t i m u l i  was a l s o  c o r r e l a t e d  w i th  Speech R e t a r d a t i o n  ( r = .80 ;  p =

.030 ) ,  a s  was t h e  2 ms t h r e s h o l d  f o r  n o i s e  in t h e  r i g h t  e a r  ( r  =

. 7 6 ; p = .046 ) .  The l e f t - r i g h t  e a r  d i f f e r e n c e  f o r  t h e  1000 Hz 

s t i m u l i  a t  500 ms was a l s o  c o r r e l a t e d  w i th  Speech R e t a r d a t i o n  

( r = . 8 4 ;  p = .009 ) in t h e  a f f e c t i v e  g roup .

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

e t  a l . ' s  f i n d i n g s  o f  as  a s s o c i a t i o n  o f  Speech R e t a r d a t i o n  w i th  c l i c k  

t h r e s h o l d  in a f f e c t i v e s ,  b u t  n o t  in s c h i z o p h r e n i c s .  The p r e s e n t  

f i n d i n g s  d i f f e r  from t h o s e  o f  Bruder  e t  a l . (1980) in t h a t  c o r r e l a t i o n s  

o f  t h r e s h o l d  measures  w i th  Speech R e t a r d a t i o n  a r e  n o t  found t o  be 

e x c l u s i v e l y  a r i g h t  e a r  phenomenon.
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Other Symptom Factors Highly Correlated with the Duration Effect in
t h e  A f f e c t i v e  P a t i e n t s

Two o t h e r  symptom f a c t o r s  which were no t  found t o  be s i g n i f i c a n t l y  

c o r r e l a t e d  w i th  d u r a t i o n  e f f e c t  in t h e  t o t a l  p a t i e n t  group were found 

t o  be h i g h l y  c o r r e l a t e d  w i th  a l 1 o f  t h e  d u r a t i o n  e f f e c t  measures f o r  

t h e  a f f e c t i v e  sub-sample .  These f a c t o r s  were F l a t  A f f e c t  and B i z a r r e  

B e h a v io r .

In the affective group, Flat Affect was positively correlated 
with: left ear 1000 Hz duration effect ( r = .8 8 ;  p = .004 ); right 
ear 1000 Hz duration effect ( r = .94 ;  p = .001 ); left ear noise 
duration effect ( r = . 84 ;  p = .019 )♦ and right ear noise duration 
effect ( r = .7 8 ; p = .038 ). An examination ofthe 2 ms and 500 ms 
data for these factors showed that the elevated duration effects 
were the result of higher 2 ms thresholds. The correlation between 
Flat Affect and the average 2 ms threshold (for noise and 1000 Hz 

tones) was .81 ( p = .029 ). This is suggestive of a deficit in the 
short time constant processing system in these subjects. The 
average 1000 Hz duration effect (for the two ears) was also correlated 
with Flat Affect ( r = . 95 ;  p = .001 ), as was the average noise 
duration effect ( r = . 89 ;  p = .008 ). The correlation between over­
all duration effect (average of all conditions) and flat affect for 
these affective patients was .97 ( p = .001 ).

S i m i l a r  r e s u l t s  were found f o r  t h e  B i z a r r e  Behavior  f a c t o r .

The c o r r e l a t i o n s  w i th  bo th  l e f t  and w i th  r i g h t  e a r  1000 Hz d u r a t i o n  

e f f e c t  was .91 ( P = .002 ) ;  w i th  l e f t  e a r  n o i s e  d u r a t i o n  e f f e c t ,  

t h e  c o r r e l a t i o n  was .84  ( p = .019 ) ;  w i th  r i g h t  e a r  n o i s e  d u r a t i o n  

e f f e c t ,  t h e  c o r r e l a t i o n  was .7 8  ( p = .037 )•  As w i th  F l a t  A f f e c t ,
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t h e s e  c o r r e l a t i o n s  were t h e  r e s u l t  o f  e l e v a t e d  2 ms t h r e s h o l d s .  The 

c o r r e l a t i o n  o f  a v e ra g e  2 ms t h r e s h o l d  w i th  B i z a r r e  Behavior  was .91 

( p «= .028 ) .  With o v e r a l l  d u r a t i o n  e f f e c t ,  t h e  c o r r e l a t i o n  was .99 ;  

( p  = .001 ) ,  and w i th  a v e ra g e  1000 Hz and a v e ra g e  n o i s e  d u r a t i o n  

e f f e c t s ,  t h e  c o r r e l a t i o n s  were .9^  ( p = .001 ) and .89 ( p = .008 ) ,  

r e s p e c t i v e l y .

No l a t e r a l i z e d  d i f f e r e n c e s  in c o r r e l a t i o n s  o f  F l a t  A f f e c t  and 

B i z a r r e  Behavior  w i th  d u r a t i o n  e f f e c t  were s e e n .  C o r r e l a t i o n s  w i th  

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

a l l  p o s i t i v e ,  and s i g n i f i c a n t  a t  t h e  .001 l e v e l .

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  t h r e e  symptom f a c t o r s  

which were h i g h l y  c o r r e l a t e d  w i th  d u r a t i o n  e f f e c t  in t h e  a f f e c t i v e  

sub-sam ple  were a l l  l a n g u a g e - r e l a t e d  m e asu re s ;  Speech R e t a r d a t i o n ,

F l a t  A f f e c t ,  and B i z a r r e  B eh av io r ,  and t h a t  t h e s e  measures  were a l l  

h i g h l y  c o r r e l a t e d  w i th  each  o t h e r  in t h i s  a f f e c t i v e  g roup.

An Overview o f  R e l a t i o n s h i p s  Between Symptom F a c t o r s  and A u d i to ry

Measures

Th is  s e c t i o n  p r o v i d e s  a summary o f  c o r r e l a t i o n s  found between 

symptom p r o f i l e s  ( u s in g  t h e  a v e ra g e  o f  t h r e e  r a t e r s ) ,  and t h e  a u d i t o r y  

measures  o b t a i n e d  in t h i s  s tu d y .

The r a t i o n a l e  f o r  t h e  ex am in a t io n  o f  t h e s e  r e l a t i o n s h i p s  

in c lu d ed  bo th  t h e o r e t i c a l  s p e c u l a t i o n s  a bou t  r e l a t i o n s h i p s  between 

b r a i n  damage, p sy c h o p a th o lo g y ,  and a u d i t o r y  p r o c e s s i n g ,  and a l s o  

in v o lv e s  a r e p l i c a t i o n  o f  Bruder e t  a l ' s  (1975) f i n d i n g s  t h a t  

Speech R e t a r d a t i o n  was a s s o c i a t e d  w i th  h ig h e r  c l i c k  t h r e s h o l d s ,  and 

Babkoff  e t  a l ' s  (Note 1) f i n d i n g s  t h a t  p s y c h i a t r i c  svmptomatology 

c l u s t e r s  can be r e l a t e d  t o  c h a r a c t e r i s t i c s  o f  a u d i t o r y  temporal
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i n t e g r a t i o n .  F ind ings  in t h e  S o v ie t  l i t e r a t u r e  (Bazh in ,  Wasserman 

& Tonkonog i i ,  197*0 t h a t  h a l l u c i n a t i n g  s c h i z o p h r e n i c s  have s t e e p e r -  

s loped  a u d i t o r y  temporal  i n t e g r a t i o n  f u n c t i o n s  than  do s c h i z o p h r e n i c s  

w i th  " p s e u d o h a l l u c i n a t i o n s "  (h e a r i n g  v o i c e s  " i n  t h e  mind",  no t  

" th rough  th e  e a r s " ) ,  can a l s o  be d i r e c t l y  r e l a t e d  and compared t o  

th e  c o r r e l a t i o n s  t o  be examined h e r e .

To p ro v id e  a c o n c i s e  and y e t  comprehensive  p i c t u r e ,  a l l  t h e  

p s y c h i a t r i c  p a t i e n t s  a r e  grouped t o g e t h e r  in t h e  a n a l y s e s  r e p o r t e d  

in t h i s  s e c t i o n .  S e p a ra t e  a n a l y s e s  o f  t h e  d a t a  f o r  t h e  P r o j e c t -  

d ia gnosed  a f f e c t i v e  and s c h i z o p h r e n i c  s u b j e c t s  were per fo rm ed ,  and 

a r e  p r e s e n t e d  in Appendix V, a long  w i th  t h e  f u l l  c o r r e l a t i o n  m a t r i c e s  

f o r  a l l  p a t i e n t s  a s  a group.

An Overview of  th e  R e l a t i o n s h i p s  between Symptom F a c t o r s  and A ud i to ry

Measures f o r  Ail Nineteen  P s y c h i a t r i c  P a t i e n t s  

Symptoms A s s o c i a t e d  w i th  D epress ion

Speech R e t a r d a t i o n  was s i g n i f i c a n t l y  c o r r e l a t e d  w i th  th e  

d u r a t i o n  e f f e c t  (a measure o f  t h e  s lo p e  o f  t h e  temporal  i n t e g r a t i o n  

f u n c t i o n  o b t a in e d  from t h e  d i f f e r e n c e  in t h e  s u b j e c t s '  t h r e s h o l d s  to  

t h e  2 ms and 500 ms s t i m u l i )  f o r  t h e  1000 Hz c o n d i t i o n  in bo th  th e  

r i g h t  and l e f t  e a r  m easure s .  Speech R e t a r d a t i o n  was a l s o  s i g n i f i c a n t l y  

c o r r e l a t e d  w i th  h ig h e r  t h r e s h o l d s  in t h e  l e f t  than  in t h e  r i g h t  e a r s  

o f  t h e  p a t i e n t s  f o r  t h e  1000 Hz s t im u lu s  a t  t h e  long 500 ms d u r a t i o n ,  

and w i th  h igh  l e f t  e a r  t h r e s h o l d s  f o r  1000 Hz s t i m u l i  a t  t h e  b r i e f  

(2 ms) d u r a t i o n .

Anxie ty  was p o s i t i v e l y  c o r r e l a t e d  w i th  t h e  d u r a t i o n  e f f e c t  a t  

1000 Hz f o r  bo th  e a r s  o f  t h e  p s y c h i a t r i c  p a t i e n t s ,  and f o r  r i g h t  

e a r  d u r a t i o n  e f f e c t  f o r  w h i t e  n o i s e  s t i m u l i .
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Symptoms A s s o c i a t e d  With Mania

Hypomania, t h e  i n v e r s e  o f  d e p r e s s i o n ,  jger se.» was n e g a t i v e l y  

c o r r e l a t e d  w i th  l e f t  e a r  n o i s e  d u r a t i o n  e f f e c t  and 2 ms t h r e s h o l d ,  

and w i th  l e f t - r i g h t  t h r e s h o l d  d i f f e r e n c e  f o r  n o i s e  a t  2 ms. I t  

was a l s o  n e g a t i v e l y  c o r r e l a t e d  w i th  l e f t - r i g h t  e a r  d i f f e r e n c e  in 

t h r e s h o l d  f o r  t h e  1000 Hz s t i m u l u s  a t  500 ms (a t h r e s h o l d  measure 

w i th  p o s i t i v e  c o r r e l a t i o n s  w i th  Speech R e t a r d a t i o n ,  Lack o f  I n s i g h t ,  

and F l a t  A f f e c t ) .

G rand iose  D e lu s io n s  was n e g a t i v e l y  c o r r e l a t e d  w i th  l e f t - r i g h t  

e a r  d i f f e r e n c e  in n o i s e  t h r e s h o l d s  t o  t h e  500 ms s t i m u l i .

Symptoms A s s o c i a t e d  w i th  D i s o r g a n i z a t i o n

Contro l  D e lu s io n s  was s i g n i f i c a n t l y  c o r r e l a t e d  w i th  a r i g h t  

e a r  1000 Hz d u r a t i o n  e f f e c t .

B i z a r r e  Behav ior  was p o s i t i v e l y  c o r r e l a t e d  w i th  a l e f t -  

r i g h t  e a r  d i f f e r e n c e  in t h r e s h o l d  t o  t h e  500 ms n o i s e  s t i m u l i .

V isua l  H a l l u c i n a t i o n s  was p o s i t i v e l y  c o r r e l a t e d  w i th  l e f t -  

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

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

A u d i to ry  H a l l u c i n a t i o n s  was p o s i t i v e l y  c o r r e l a t e d  w i th  a 

l e f t - r i g h t  e a r  d i f f e r e n c e  in t h r e s h o l d  t o  b r i e f  1000 Hz s t i m u l i  

and t o  l e f t - r i g h t  e a r  d i f f e r e n c e  in n o i s e  d u r a t i o n  e f f e c t .  A u d i to ry  

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

d i f f e r e n c e  f o r  500 ms n o i s e  s t i m u l i .

D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n  was n e g a t i v e l y  c o r r e l a t e d  

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

s t i m u l i .



Non-specific Symptoms
D i s o r i e n t a t i o n  was p o s i t i v e l y  c o r r e l a t e d  w i th  d u r a t i o n  e f f e c t  

f o r  n o i s e  in bo th  e a r s ,  and w i th  t h r e s h o l d  t o  t h e  2 ms s t i m u l u s  f o r  

l e f t  e a r s  in t h e  n o i s e  c o n d i t i o n  and f o r  r i g h t  e a r s  in t h e  1000 Hz 

c o n d i t i o n ,  as  well  a s  f o r  d u r a t i o n  e f f e c t  f o r  r i g h t  e a r  1000 Hz 

s t i m u l i .  D i s o r i e n t a t i o n  was n e g a t i v e l y  c o r r e l a t e d  w i th  l e f t - r i g h t  

e a r  d i f f e r e n c e s  in d u r a t i o n  e f f e c t  f o r  1000 Hz.

Reported Belligerence was negatively correlated with left- 
right ear difference for the white noise duration effect.

M edica t ions

Relationships Between Medication and Auditory Measures
Using Pearson  c o r r e l a t i o n s  and t w o - t a i l e d  t e s t s  o f  s i g n i f i c ­

a n c e ,  no s t a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p s  ( p = .05  ) 

were found between drug  dosage  ( t r a n s fo rm e d  t o  ch lo rp ro m a z in e  

e q u i v a l e n t )  and any o f  t h e  a u d i t o r y  t h r e s h o l d  m e a su re s .  These 

in c lu d ed  a l l  b r i e f  and long 1000 Hz and n o i s e  t h r e s h o l d s ,  d u r a t i o n  

e f f e c t s ,  and t h r e s h o l d s  ave ra ged  o ve r  e a r s ,  f r e q u e n c i e s ,  and 

d u r a t i o n s .  In a d d i t i o n ,  no s i g n i f i c a n t  c o r r e l a t i o n s  were o b t a in e d  

between drug dosage  and a measure o f  w i t h i n - s e s s i o n  t h r e s h o l d  

v a r i a b i l i t y  ( t h e  number o f  b lo c k s  o f  t e s t i n g  needed t o  meet 

c r i t e r i o n )  f o r  t h e  b r i e f  s t a i r c a s e  p r o c e d u r e .

Medication Level and Diagnosis
P a t i e n t s  judged  s c h i z o p h r e n i c  u s in g  t h e  P r o j e c t  d ia g n o s e s  

( n = 10 ) r e c e i v e d  an a v e ra g e  e q u i v a l e n t  p h e n o t h i a z i n e  dosage  of  

14.36  mg/kg ( SD = 11.46 ) o f  c h l o rp r o m a z i n e .  The p a t i e n t s  judged 

t o  be a f f e c t i v e  ( n = 8 ) r e c e i v e d  an a v e ra g e  o f  11.2  mg/kg 

e q u i v a l e n t  dosage  o f  ch lo rp ro m a z in e  ( SD = 4 .4 6  ) .  No s i g n i f i c a n t
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d i f f e r e n c e  was found in t h e  drug  dosage l e v e l s  o f  t h e  two p a t i e n t  

g ro u p s .  The dosage  a d m i n i s t e r e d  t o  t h e  s c h i z o p h r e n i c s  tended  t o  be 

more v a r i e d  w i t h i n  t h e  g roup.

S ince  a l l  19 p a t i e n t s  had been g iven  h o s p i t a l  d i a g n o s e s  of  

" s c h i z o p h r e n i c " ,  no r e l a t i o n s h i p  between h o s p i t a l  d i a g n o s i s  and 

m e d ic a t io n  l e v e l  cou ld  be a s c e r t a i n e d .

Relationships Between Medication and Symptomatology
Using t w o - t a i l e d  t e s t s  o f  s i g n i f i c a n c e  o f  t h e  Pearson  

c o r r e l a t i o n s ,  no s i g n i f i c a n t  ( p = .05 ) r e l a t i o n s h i p s  were found 

in t h e  p r e s e n t  s tu d y  between any o f  t h e  symptom f a c t o r s  and 

m e d ic a t io n  l e v e l s  f o r  a l l  19 o f  t h e  p s y c h i a t r i c  p a t i e n t s ,  w i th  t h e  

e x c e p t i o n  o f  one p o s i t i v e  c o r r e l a t i o n  ( r  = .5 0 ;  P < . 0 3  ) between 

Lack o f  I n s i g h t  and m e d ic a t io n  l e v e l .  Presumably ,  p a t i e n t s  

e v i d e n c in g  l e s s  i n s i g h t  might  have been p r e s c r i b e d  i n c r e a s e d  

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

e f f e c t s  ( i . e . ,  t h a t  p h e n o t h i a z i n e  m e d ic a t io n  te nded  t o  c o n fu s e  

p a t i e n t s ,  r ed u c in g  t h e i r  i n s i g h t ) .

I n t e r a c t i o n s  o f  D ia g n o s t i c  Group,  M e d ic a t io n s ,  and A u d i to ry  Measures 

An exam in a t io n  o f  c o r r e l a t i o n s  o f  drug  dosage  w i th  symptom­

a t o l o g y  and a u d i t o r y  t h r e s h o l d  measure s  was conduc ted  s e p a r a t e l y  f o r  

t h e  p a t i e n t s  g iven  p r o j e c t  d ia g n o s e s  o f  s c h i z o p h r e n i a  v s .  a f f e c t i v e  

d i s o r d e r .

For t h e  10 p a t i e n t s  d ia g n o sed  as  s c h i z o p h r e n i c ,  none o f  th e  

t h r e s h o l d  o r  v a r i a b i l i t y  measures  were s i g n i f i c a n t l y  c o r r e l a t e d  

w i th  d rug  dosage .  Of t h e  symptom f a c t o r s ,  u s in g  an a v e ra g e  o f  

t h e  judgm ents  o f  t h e  t h r e e  r a t e r s ,  o n ly  Lack o f  I n s i g h t  was 

s i g n i f i c a n t l y  c o r r e l a t e d  ( r  = . 7 1 ;  P <  -02)  w i th  drug  d o s ag e .
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No s i g n i f i c a n t  c o r r e l a t i o n s  were found between drug dosage  and 

any o f  t h e  t h r e s h o l d  o r  symptom measures  f o r  t h e  e i g h t  a f f e c t i v e  

p a t i e n t s ,  w i th  t h e  e x c e p t i o n  o f  a b a r e l y  s i g n i f i c a n t  c o r r e l a t i o n  

( r = . 7 6 ; p < . 0 5 ) »  between drug  dosage and one o f  t h e  measures  

o f  s h o r t - t e r m  t h r e s h o l d  v a r i a b i l i t y  ( w i t h i n - s e s s i o n  v a r i a b i l i t y ) .  

Th is  measure was t h e  number o f  b lo c k s  in t h e  b r i e f  s t a i r c a s e  

p ro c e d u re  needed t o  r eac h  t h e  c r i t e r i o n  f o r  t h r e s h o l d  in t h e  l e f t  

e a r ,  f o r  t h e  n o i s e  c o n d i t i o n ,  a t  t h e  500 ms s t im u lu s  d u r a t i o n .

Th i s  was t r u e  o n ly  f o r  one o f  e i g h t  s i m i l a r  m e asu re s ,  which used 

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

p a r a m e t e r s .

S ince  t h e  a s s e s sm e n t  o f  r e l a t i o n s h i p s  between m e d ic a t io n  

le v e l  and th e  o t h e r  f a c t o r s  in t h i s  s tu d y  invo lved  t h e  c a l c u l a t i o n  

o f  67 c o r r e l a t i o n s  f o r  each  o f  t h r e e  g roups  ( a l l  p a t i e n t s ,  s c h i z o ­

p h r e n i c s ,  and a f f e c t i v e s ) ,  201 Pearson  c o r r e l a t i o n s  were c a l c u l a t e d .  

Some a r e  p r e s e n t e d  in Appendix V. S ince  abou t  10 o f  t h e s e  cou ld  

be e x p e c te d  t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  p = .05  l e v e l  

on t h e  b a s i s  o f  chance a l o n e ,  t h e  d e a r t h  o f  s t a t i s t i c a l l y  s i g n i f ­

i c a n t  c o r r e l a t i o n s  h e r e  i s  n o te w o r th y .

H a loper ido l

Three  s u b j e c t s  in t h i s  s t u d y  ( # 4 ,  #10 and #17 ) ,  r e c e i v e d  

h a l o p e r i d o l ,  in doses  o f  . 5 2 ,  . 8 4 ,  and .32 mg/kg. P a t i e n t s  #4 

and #10 r e c e i v e d  o n ly  h a l o p e r i d o l ;  p a t i e n t  # 17 a l s o  r e c e i v e d  0 .06  

mg/kg o f  c o g e n t i n .  Data f o r  t h e s e  s u b j e c t s  a r e  shown in T ab le  30.

P a t i e n t  #17 showed d u r a t i o n  e f f e c t s  t h a t  were much s t e e p e r  

th a n  a v e r a g e ,  whereas  t h e s e  e f f e c t s  were n o t  a s  c l e a r - c u t  in t h e  

o t h e r  two p a t i e n t s ,  who had r e c e i v e d  h ig h e r  h a l o p e r i d o l  d o s e s .
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Table 30

D ura t ion  E f f e c t s  f o r  P a t i e n t s  Given H a loper ido l  and Comparison Values  

f o r  All P a t i e n t s ,  P a t i e n t s  Not Given H a l o p e r i d o l ,  and N o n - p a t i e n t s

DURATION EFFECTS
Left Ear Right Ear

Pat ient 
Number

Haloperidol Dosage 
mg/kg ) 1000 Hz 

Tone
White
Noise

1000 Hz 
Tone

Whi te 
Noi se

4 .52 26 19 21 22

10 19 16 18 1A

17 .32 37 34 A8 31

Mean ( n = 3 ) .56 27.3 23 29 22.3

Standard 
Deviat ion

( . 2 6 ) (9 .07 ) (9.6A) (16 .52) ( 8 .5 )

Mean (and SD) of All 
Psychiatric Patients a

21.8

(5 .03 )

17.7

(5 .5 8 )

21 .6

(7.A7)

16.5

(5 .7 4 )

Mean of Psychiatric Patients 
Not given Haloperidal (SD) ^

20 .75

(3-47)

16.7

(4 .1 7 )

20.25

(4 .2 0 )

15.3

( 4 .5 8 )

Mean (and SD) of the 
Nonpatient Group ( n = 10 )

20.2

( 3 .1 5 )

17.4

(2 .0 7 )

18.7

(2 .7 5 )

17.5

(3 .7 2 )

n = 19 f o r  Tone d a t a  and 18 f o r  Noise d a t a  

n = l ^  f o r  Tone d a t a  and 15 f o r  Noise d a t a .



There was no r e l a t i o n s h i p  between P r o j e c t  d i a g n o s i s  and th e  

a d m i n i s t r a t i o n  o f  h a l o p e r i d o l  m e d ic a t io n ;  p a t i e n t  #4 was n o t  g iven  

a P r o j e c t  d i a g n o s i s ,  hav ing  been c a l l e d  a f f e c t i v e ,  s c h i z o p h r e n i c ,  

and u n c l a s s i f i e d / o t h e r  by d i f f e r e n t  r a t e r s .  P a t i e n t  #10 was g iven  

a P r o j e c t  d i a g n o s i s  o f  s c h i z o p h r e n i c  based  on th e  ag reement o f  a l l  

r a t e r s ;  p a t i e n t  #17 was c a l l e d  a f f e c t i v e  by P r o j e c t  d i a g n o s i s ,  and 

by t h r e e  o f  t h e  r a t e r s ;  t h e  t h i r d  r a t e r  c a l l e d  him s c h i z o p h r e n i c .  

No c h a r a c t e r i s t i c  symptom p r o f i l e  p a t t e r n  e x i s t e d  f o r  t h i s  g ro up .



CHAPTER IV 

DISCUSSION 

D iagnos is

As S a l z i n g e r  (Note 11) has i n d i c a t e d ,  agreement in d i a g n o s i s  o r  

symptom r a t i n g  i s  l i k e l y  t o  be h ig h e r  when u s in g  t a p e - r e c o r d e d  

i n t e r v i e w s ,  because  on ly r c e r t a i n  l i m i t e d  in fo rm a t io n  i s  p r e s e n t e d .  A 

s u b s t a n t i a l  amount o f  d i a g n o s t i c  v a r i a b i l i t y  may be a t t r i b u t e d  t o  t h e  

e l i c i t a t i o n  of  d i f f e r e n t  m a t e r i a l  from p a t i e n t s  by d i f f e r e n t  i n t e r ­

v i e w e r s ,  which i s  o f t e n  fo l low ed  by d i f f e r e n t  approaches  t o  i n t e r p r e ­

t a t i o n ,  s y n t h e s i s ,  and fo l lo w -u p  p r o b e s .  Th is  i s  t r u e  even f o r  

h i g h l y  s t r u c t u r e d  i n t e r v i e w s .  Environmental  f a c t o r s ,  t h e  s t im u lu s  

v a lu e  o f  t h e  i n t e r v i e w e r ,  and th e  e x p e r i e n c e s  o f  t h e  p a t i e n t  j u s t  

p r i o r  t o  t h e  i n t e r v i e w  a r e  among t h e  f a c t o r s  which c o n t r i b u t e  t o  th e  

v a r i a b i l i t y  of  d ia g n o s e s  made from inde penden t ly  conducted  i n t e r v i e w s .

The use  of  t a p e - r e c o r d e d  s t r u c t u r e d  o r  s e m i - s t r u c t u r e d  i n t e r v i e w s ,  

as  in t h e  p r e s e n t  s t u d y ,  shou ld  have reduced many o f  t h e s e  s o u rc e s  o f  

v a r i a b i l i t y  (Cooper,  1970; Wing, B i r l e y ,  Cooper,  G rah am s  I s a a c s ,  1967).  

However, in the  p r e s e n t  s t u d y ,  some o f  t h e  p a t i e n t s  had communication 

p rob lem s ,  and t h e  q u a l i t y  o f  t h e  a u d i o t a p e s  was no t  o p t i m a l .  S p i t z e r  

e t  a l .  (1974) have u s u a l l y  found kappa v a l u e s  o f  .50 t o  .60 f o r  d i a g ­

n o s t i c  agreement when a u d i o ta p e d  in t e r v i e w s  were used by e x p e r t  r a t e r s .  

The low kappa v a l u e s  ( .1 5  f o r  s c h i z o p h r e n i a ,  .24  f o r  a f f e c t i v e  

d i s o r d e r s ,  and .001 f o r  u n c l a s s i f i e d / o t h e r )  found f o r  t h e  d ia g n o ses  

used t o  d e r i v e  t h e  f i n a l  P r o j e c t  d ia g n o se s  in t h e  p r e s e n t  s tudy  c a s t  

some doubt  on t h e  v a l i d i t y  o f  t h e  use  o f  nominal d ia g n o ses  in t h i s
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Even though kappa v a l u e s  c o n t a i n  c o r r e c t i o n s  f o r  chance g u e s s in g ,  

i t  is  im por tan t  t o  n o te  t h a t  d i a g n o s t i c  r e l i a b i l i t y  t e nds  t o  be 

h ig h e r  when a few broad p a t i e n t  c a t e g o r i e s  a r e  employed (Mehlman, 1952; 

Raines  & Rohrer ,  1955; Schmidt & Fonda,  1956),  and r e l i a b i l i t y  t e n d s  

to  d e c re a s e  as  f i n e r - g r a i n e d  d ia g n o se s  r e q u i r i n g  d i s c r i m i n a t i o n  between 

c l o s e l y - r e l a t e d  s u b types  a r e  employed.  However, low kappas were 

obse rved  in th e  p r e s e n t  s tudy  d e s p i t e  t h e  use  o f  broad s u b d i v i s i o n s :  

sch i zophren i c / a f f e c t  i v e / u n c l a s s  i f  i e d - o t h e r .

One reason  f o r  t h e  low r e l i a b i l i t y  observed  he re  may invo lve  

the  use o f  d i a g n o s t i c  c a t e g o r i e s  which a r e  too  b road .  I t  i s  su g g es ted  

he re  t h a t  t h e r e  i s  an optimum c a t e g o r y  w id th  f o r  good d i a g n o s t i c  

d i s c r i m i n a t i o n .  Although th e  use  o f  broad  d i a g n o s t i c  c a t e g o r i e s  can 

add to  t h e  a p p a re n t  r e l i a b i l i t y  o f  d i a g n o s e s ,  t h e  r e s u l t a n t  w i t h i n -  

group h e t e r o g e n e i t y  can p r e s e n t  p rob lem s .  S p e c i f i c a l l y ,  i t  should  be 

no ted  t h a t ,  a l t h o u g h  DSM I I I  p l a c e s  s c h i z o a f f e c t i v e  d i s o r d e r  in a 

c a t e g o r y  s e p a r a t e  from s c h i z o p h r e n i c  o r  a f f e c t i v e  d i s o r d e r s ,  t h e  

p r o j e c t  d ia gnoses  in t h e  p r e s e n t  s tu d y  a l lowed f o r  th e  i n c l u s i o n  o f  

s u b j e c t s  d iagnosed  a s  s c h i z o a f f e c t i v e  in t h e  s c h i z o p h r e n i c  group .

Th i s  d i a g n o s t i c  p ro c e d u re  may have produced an o v e r l y  he te rogeneous  

sample o f  p r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c s ,  and c o n t r i b u t e d  t o  low 

r e l i a b i l i t y .  S u b j e c t s  w i th  s c h i z o a f f e c t i v e  d i s o r d e r ,  bu t  w i th  

p r i m a r i l y  a f f e c t i v e  symptomatology,  may have p r e s e n t e d  a s p e c i a l  prob lem. 

Even an e x p e r t  in t h e  c l a s s i f i c a t i o n  o f  t a n g e r i n e s ,  g r a p e f r u i t s  and 

o ran g es  may have d i f f i c u l t y  in r e l i a b i l i t y  o f  t a n g e l o  d i a g n o s i s ,  i f  

no s p e c i a l  c a t e g o r y  i s  p r o v id e d .  I n t e r - r a t e r  r e l i a b i l i t y  f o r  t h e  more 

numerous and w e l1- o p e r a t i o n a l i z e d  symptom p r o f i l e  s c o r e s  was g e n e r a l l y  

much h ig h e r  than  t h a t  o f  t h e  P r o j e c t  d ia g n o se s  in t h e  p r e s e n t  s tu d y .
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The r e l i a b i l i t y  o f  d ia g n o se s  based  on DSM I I I  a r e  l i k e l y ,  

a c c o rd in g  t o  S p i t z e r ,  Wi11iams and Skodol (1980) t o  be " q u i t e  good";  

S p i t z e r ,  Foreman and Nee (1979) had found b e t t e r  r e l i a b i l i t y  f o r  DSM 

i l l  than  f o r  DSM I o r  11 d i a g n o s e s .  DSM I l l ' s  main advan tages  over  

e a r l i e r  DSM forms l i e  in th e  b e t t e r  d e f i n i t i o n  o f  syndromes and th e  

a l t e r a t i o n  o f  d i a g n o s t i c  c a t e g o r i e s  to  a more r e a l i s t i c  and p a r a l l e l  

b r e a d t h .

As S a l z i n g e r  (Note 11) has o b s e rv e d ,  t h e  problem o f  r e l i a b i l i t y  

in d i a g n o s i s  r e s i d e s  u l t i m a t e l y  in the  v a l i d a t i o n  o f  d i a g n o s i s .  The 

d e m o n s t r a t io n  of  h igh  d i a g n o s t i c  r e l i a b i l i t y  does no t  n e c e s s a r i l y  

imply th e  e x i s t e n c e  o f  an u n d e r ly i n g  c o n s t r u c t  v a l i d i t y ,  however.

For i n s t a n c e ,  d i a g n o s t i c  judgments based  on s t e r e o t y p e s  he ld  by a l l  

r a t e r s  may show high r e l i a b i l i t y ,  bu t  have low u n d e r ly in g  v a l i d i t y .

But,  as  S p i t z e r  and F l e i s s  (197^) have n o t e d ,  s i n c e  u n r e l i a b l e  d i a g ­

n o s t i c  systems cannot  be v a l i d ,  " s t u d i e s  o f  th e  u n r e l i a b i l i t y  of  

p s y c h i a t r i c  d i a g n o s i s  p ro v id e  in fo rm a t io n  on t h e  upper l i m i t  o f  i t s  

v a l i d i t y " .

Yet ,  such d ia g n o ses  may s t i l l  be o f  h e u r i s t i c  v a l u e .  Gurland 

(1973) has s u g g es ted  t h a t  c l u s t e r i n g  o r  t y p o l o g i c a l  p ro c e d u re s  can 

prove  u s e fu l  in t h e  p r o v i s i o n  o f  in fo rm at ion  on p r e v i o u s l y  un recogn ized  

syndromes in a g iven p a t i e n t  group .  Zubin and Kietzman (1965) and 

S u t ton  (1973) have obse rved  t h a t  psychophys ica l  t e c h n iq u e s  p ro v id e  

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

o f  homogeneous sub-g roups  both  w i t h i n  and a c r o s s  p a t i e n t  g ro u p s .

B a n n i s t e r  (1968) has s u g g es ted  t h a t  i t  may be more p rag m a t ic  t o  

c o r r e l a t e  t a s k  per formance  w i th  r a t i n g s  in s e v e r a l  a r e a s  o f  p a t h o l o g i c a l  

b e h a v i o r ,  r a t h e r  than  t o  dea l  w i th  broad  d i a g n o s t i c  c a t e g o r i e s .  Th is



177
i s  e s p e c i a l l y  im por tan t  in c a s e s  where t h e r e  i s  a s u b s t a n t i a l  o v e r ­

lap  in symptomatology between nominal d i a g n o s t i c  c a t e g o r i e s .  In a 

su rvey  o f  t h e  f r e q u e n c y  o f  p r e s e n c e  o f  35 symptoms in 793 "psycho-  

n e u r o t i c " ,  " s c h i z o p h r e n i c " ,  " m a n i c - d e p r e s s i v e "  and " c h a r a c t e r  

d i s o r d e r e d "  p a t i e n t s ,  Z i g l e r  and P h i l l i p s  (1961) found e x t r e m e ly  h igh 

o v e r l a p  a c r o s s  t h e s e  g roups  in t h e  o c c u r r e n c e  o f  t h e  35 symptom 

f a c t o r s .

In t h e  p r e s e n t  s t u d y ,  p a r a l l e l  r e s u l t s  were seen  in t h e  

s i m i l a r i t y  o f  t h e  mean symptom p r o f i l e s  o f  t h e  groups  g iven  P r o j e c t  

d ia g n o s e s  o f  s c h i z o p h r e n i a  and a f f e c t i v e  p s y c h o s i s .  S c h iz o p h re n ic  

p a t i e n t s  s co red  h ig h e r  than  a f f e c t i v e  p a t i e n t s  on F l a t  A f f e c t ,  Incom­

p r e h e n s i b i l i t y ,  and V isua l  and A u d i to ry  H a l l u c i n a t i o n s ,  bu t  t h e s e  

d i f f e r e n c e s  were no t  s t a t i s t i c a l l y  s i g n i f i c a n t  o n e s ,  g iven  th e  small 

number o f  s u b j e c t s  t e s t e d .  I t  i s  i n t e r e s t i n g  t o  n o t e ,  however,  t h a t  

A u d i to ry  H a l l u c i n a t i o n s  and F l a t  A f f e c t  were found t o  be c o r r e l a t e d  

w i th  h ig h e r  b r i e f  s t i m u l u s  t h r e s h o l d s  in t h e  a f f e c t i v e  g roup ,  which 

had lower o v e r a l l  s c o r e s  on t h e s e  f a c t o r s  than  d id  t h e  s c h i z o p h r e n i c s .

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

t h e  s u b j e c t s  in t h e  p r e s e n t  s tu d y  i s  g iven  by t h e  d em o n s t r a ted  

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

(Yozawitz e t  a l . ,  1977)> and t o  c l i c k  t h r e s h o l d s  (Bruder  e t  a l . ,  1980) 

in t h e s e  same s u b j e c t s .  In t h e  p r e s e n t  s t u d y ,  which used t h e s e  same 

d i a g n o s e s ,  B r u d e r ' s  f i n d i n g s  o f  h i g h e r  c l i c k  t h r e s h o l d s  in t h e s e  

a f f e c t i v e  s u b j e c t s  were r e p l i c a t e d .  There  was a l s o  a s t r o n g  r e p l i c a ­

t i o n  o f  t h i s  g r o u p ' s  f i n d i n g s  r e l a t i n g  h igh  c o r r e l a t i o n s  between 

Speech R e t a r d a t i o n  and c l i c k  t h r e s h o l d s  in a f f e c t i v e  p a t i e n t s ,  in
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a d d i t i o n ,  Bruder e t  a l .  (1980) have r e p l i c a t e d  th e  d i f f e r e n c e s  in 

d i c h o t i c  summation found by Yozawitz e t  a l .  (1977) in t h e s e  same 

p a t i e n t s ,  u s in g  p a t i e n t s  g iven  RDC d i a g n o s e s  by t h e  s t a f f  o f  

B io m e t r i c s  Research  Unit  and t h e  D epres s ion  C l i n i c  o f  New York 

S t a t e  P s y c h i a t r i c  I n s t i t u t e .

In an a t t e m p t  to  s p e c i f y  more r e l i a b l e  c l i n i c a l  c o r r e l a t e s  o f  

t h e  p r e v i o u s l y - d e r i v e d  P r o j e c t  d ia gnosed  g r o u p i n g s ,  a s  well  a s  t o  

i n v e s t i g a t e  r e l a t i o n s h i p s  between t h e  p s y ch o p h y s ica l  measures  used 

in th e  p r e s e n t  s tu d y  and t h e  p a t i e n t s '  c l i n i c a l  s t a t u s ,  symptom 

p r o f i l e s  f o r  t h e s e  p a t i e n t s  were employed in c o n j u n c t i o n  w i th  t h e  

P r o j e c t  d i a g n o s e s ,  and a r e  in c lu d ed  in Appendix I I I .  These p ro v id e  

a m u l t i - d i m e n s i o n a l  q u a n t i t a t i v e  a s s e s sm e n t  based on p r e v i o u s l y  

d e r i v e d  p a t i e n t  norms.  The symptom p r o f i l e s  may be used in c o n t r a s t  

t o ,  o r  a s  a complimenta ry  measure w i th  t h e  nominal c a t e g o r i e s  used 

in t h e  P r o j e c t  d i a g n o s e s .

The psychiatric patients studied in this analysis differed 
•from the standardization sample norms derived by Fleiss et al. (1971) 

on only one factor. Both the schizophrenics and affectives had 
more ( p <  .0 5 )  Grandiose Delusions than did the standardization 
sample subjects.

The s c h i z o p h r e n i c s  s c o re d  a t  l e a s t  5 s t a n d a r d  s c o r e  u n i t s  

(10 u n i t s  = 1 s t a n d a r d  d e v i a t i o n )  above t h e  a f f e c t i v e s  on F l a t  

A f f e c t ,  and I n c o m p r e h e n s i b i l i t y ,  8 u n i t s  h i g h e r  on V isua l  H a l l u c i n ­

a t i o n s ,  and 10 u n i t s  h i g h e r  on A u d i to ry  H a l l u c i n a t i o n s .  The 

a f f e c t i v e s  av e ra g e d  8 u n i t s  h i g h e r  th a n  t h e  s c h i z o p h r e n i c s  on 

O b s e s s io n s .  These d i f f e r e n c e s  a r e  consonan t  w i th  S p i t z e r ,  E n d i c o t t
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and R ob ins '  (1977) c h a r a c t e r i z a t i o n  o f  s c h i z o p h r e n i a  a s  in v o lv in g  

" d e f i n i t e  i n s t a n c e s  o f  marked formal th ough t  d i s o r d e r ,  accompanied by 

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

any t y p e ,  o r  g r o s s l y  d i s o r g a n i z e d  b e h a v i o r " .  However, when w i th i n - g r o u p  

v a r i a b i l i t y  was t a k en  i n t o  a c c o u n t ,  no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  in sympromatology were  found between t h e  p a t i e n t s  g iven  

P r o j e c t  d i a g n o s e s  o f  a f f e c t i v e  v s .  s c h i z o p h r e n i c  d i s o r d e r .

Estimates of the reliability of the symptom factors indicated
overall agreement to be moderate (mean C r o n b a c h 1 s c*. = .805 ;  SD = 1.A3).

Rater B.K.G. showed the greatest agreement with the other two raters.
An a n a l y s i s  of  v a r i a n c e  o f  t h e  r a t i n g s  showed t h a t  s u b j e c t s  i n t e r ­

a c t e d  w i th  r a t e r s  s i g n i f i c a n t l y  on 10 o f  t h e  19 f a c t o r  s c a l e s .  F u r t h e r ­

more,  s i g n i f i c a n t  "between r a t e r s "  e f f e c t s  were seen  f o r  7 f a c t o r s .  These 

were D e p re s s i o n ,  Speech R e t a r d a t i o n ,  Repor ted  B e l l i g e r e n c e ,  Lack o f  I n s i g h t ,  

D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n ,  G rand iose  and Contro l  D e lu s io n s .

Reliability was found to be uncorrelated with scale length.
In t h e  p r e s e n t  s t u d y ,  t h e  t o t a l  number o f  s u b j e c t s  in each  

c a t e g o r y  was t o o  small  t o  p e r m i t  t h e  use  o f  powerful  m u l t i p l e  l i n e a r  

r e g r e s s i o n ,  c l u s t e r i n g ,  o r  f a c t o r  a n a l y t i c  t e c h n i q u e s ,  bu t  i t  i s  

su g g e s te d  t h a t  in f u t u r e  r e s e a r c h ,  d a t a  c o l l e c t e d  in a p a r a l l e l  form 

may be pooled  t o  p e rm i t  such a n a l y s e s .

It should be noted, however, that the depressive patients who 
showed Auditory Hallucinations or Flat Affect, and Bizarre Behavior and 
Speech Retardation associated with steeply-sloped temporal integration 
functions in the present study appear to fall into the retarded/psychotic/ 
endogenous depressive group which has, according to Blashfield and Morey 
(1979), been consistently found in 11 cluster analysis studies.
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Auditory Measures 

Brief Tone and Noise Thresholds Treated as Click Data
Bruder  e t  a l . (1975) and Bruder  and Yozawitz (1976) had r e p o r t e d  

s i g n i f i c a n t l y  h i g h e r  (6 dB, s i g n i f i c a n t  a t  p - ^ . 0 5 )  t h r e s h o l d s  t o  a 

r i g h t  e a r  t r a n s i e n t  ( c l i c k )  s t i m u l u s  in a f f e c t i v e  p a t i e n t s  when 

t h e y  were compared t o  s c h i z o p h r e n i c  s u b j e c t s  and n o n - p a t i e n t s .

These  h ig h e r  t h r e s h o l d s  were a s s o c i a t e d  w i th  a h ig h e r  symptom 

p r o f i l e  s c o r e  on t h e  f a c t o r  o f  Speech R e t a r d a t i o n  ( r  = .56  ) .

B ru d e r ,  S p r in g ,  Yozawitz and S u t to n  (1980) found s i g n i f i c a n t l y  

h i g h e r  r i g h t  e a r ,  bu t  n o t  l e f t  ea r ,  t h r e s h o l d s  in a f f e c t i v e  p a t i e n t s  

when t h e i r  t h r e s h o l d s  were compared t o  t h o s e  o f  n o n - p a t i e n t  

c o n t r o l s .  No s i g n i f i c a n t  d i f f e r e n c e s  were found f o r  t h e  s c h i z o ­

p h r e n i c  p a t i e n t  group in e i t h e r  e a r .

The 2 ms s t i m u l i  used  in t h e  p r e s e n t  s t u d y  were s u f f i c i e n t l y  

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

a s  well  as  an ex a m in a t io n  o f  r i g h t  v s .  l e f t  e a r  1000 Hz to n e  v s .  

w h i t e  n o i s e  d i f f e r e n c e s .  B r i e f  ( c l i c k )  t h r e s h o l d s  cou ld  a l s o  be 

compared t o  long  t h r e s h o l d s  v i a  t h e  d u r a t i o n  e f f e c t  measure ( t o  

s e e  w he the r  t h e  e l e v a t e d  p a t i e n t  t h r e s h o l d s  were a r e s u l t  o f  an 

o v e r a l l  h ig h e r  t h r e s h o l d ,  o r  were t h e  r e s u l t  o f  e l e v a t e d  t h r e s h o l d s  

t o  o n ly  t h e  b r i e f  s t i m u l i ) .  These f a c t o r s  cou ld  a l s o  be a s s e s s e d  

v i s - a - v i s  symptomatology f o r  t h e  d i f f e r e n t  p a t i e n t  g roups  and 

f o r  p a t i e n t s  a s  a w hole .

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

(1)  Bruder  e t  a l . (1975) and Bruder  and Yozawitz (1976) had 

found t h r e s h o l d s  f o r  a f f e c t i v e  s u b j e c t s  t o  be 6 dB h i g h e r ,  compared 

t o  t h e  t h r e s h o l d s  o f  n o n - p a t i e n t  c o n t r o l s .  The p r e s e n t  s tu d y
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found t h e  t h r e s h o l d s  f o r  t h e  a f f e c t i v e  group t o  be 7 . 9  dB h ig h e r  

th a n  n o n - p a t i e n t  t h r e s h o l d s ,  a d i f f e r e n c e  which was s t a t i s t i c a l l y  

s i g n i f i c a n t .

(2)  In a d d i t i o n ,  B r u d e r ' s  s t u d i e s  found no s i g n i f i c a n t  d i f f e r e n c e s  

between t h e  r i g h t  e a r  pe r fo rm ance  o f  t h e  s c h i z o p h r e n i c  p a t i e n t s  and 

e i t h e r  t h e  a f f e c t i v e  o r  t h e  n o n - p a t i e n t  g ro u p s .  None o f  t h e s e  

d i f f e r e n c e s  were found t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  in t h e  p r e s e n t  

s t u d y .

(3)  B ru d e r ,  S p r in g ,  Yozawitz and S u t to n  (1980) r e p o r t e d  s i g n i f i ­

c a n t l y  h ig h e r  t h r e s h o l d s  (5 dB) f o r  a f f e c t i v e  v s .  n o n - p a t i e n t  s u b j e c t s  

t o  c l i c k  s t i m u l i  p r e s e n t e d  t o  t h e  r i g h t  e a r .  At t h e  same t i m e ,  no 

s i g n i f i c a n t  d i f f e r e n c e s  were found f o r  s c h i z o p h r e n i c s  and n o n - p a t i e n t s  

o r  f o r  l e f t  e a r  d a t a .  These f i n d i n g s  were a l l  r e p l i c a t e d  in th e  

p r e s e n t  s t u d y .

I t  shou ld  be n o t e d ,  however,  t h a t  a p a r t i a l  o v e r l a p  in s u b j e c t s  

e x i s t s  between t h e  p r e s e n t  s t u d y  and t h a t  o f  Bruder e t  a l .  (1980) .  

D i f f e r e n t  s t i m u l i  were employed in t h e  two s t u d i e s ,  and t h e  s u b j e c t s  

were t e s t e d  in s e p a r a t e  s e s s i o n s  f o r  t h e  two p r o c e d u r e s .  The 

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

r e l i a b i 1 i t y .

F o l low ing  t h e  l o g i c  o f  Kimura (1964) ,  Cohn (1971) and Molfese  

(1972) ,  Bruder  and Yozawitz (1976) s u g g e s t e d  t h a t  c l i c k  s t i m u l i  a r e  

p r o c e s s e d  p r e f e r e n t i a l l y  by t h e  r i g h t  (n o n -d o m in a n t ) hem isphere .  I f  

t h i s  i s  s o ,  one cou ld  e x p e c t  t o  f i n d  lower (more s e n s i t i v e )  l e f t  

e a r  t h r e s h o l d s  f o r  c l i c k  p r o c e s s i n g  in most i n d i v i d u a l s ,  s i n c e  each



182

c e r e b r a l  hemisphere  r e c e i v e s  60% o f  i t s  inpu t  from th e  c o n t r a l a t e r a l  

e a r .  In a d d i t i o n ,  F lo r -H enry  (197*0 has  h y p o th e s i z e d  t h e  e x i s t e n c e  

o f  a r i g h t  hem isphere  d y s f u n c t i o n  in a f f e c t i v e  p a t i e n t s .  Such a 

d e f i c i t  shou ld  p roduce  p o o re r  l e f t  e a r  v s .  r i g h t  e a r  p r o c e s s i n g

per fo rm ance  in a f f e c t i v e  p a t i e n t s .

The p r e s e n t  s t u d y ,  which found s l i g h t l y  h ig h e r  l e f t  e a r  t h r e s h ­

o l d s  f o r  t h e  b r i e f  s t i m u l i  does  no t  lend  s u p p o r t  t o  Bruder and 

Y o z a w i t z ' s  (1976) s u g g e s t i o n  t h a t  c l i c k  s t i m u l i  a r e  p ro c e s s e d  p r e f e r ­

e n t i a l l y  by th e  r i g h t  h em isphere .  Fo l low ing  t h e i r  r a t i o n a l e ,  a 

r i g h t  hem isphere  a d v an tag e  in such  a t a s k  shou ld  have r e s u l t e d  in

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

P oo re r  a f f e c t i v e  per fo rm ance  on l e f t  e a r  v s .  r i g h t  e a r  c l i c k  

t h r e s h o l d s  would have been consonan t  w i th  F l o r - H e n r y ' s  (197*0 

h y p o t h e s i s  o f r i g h t  hemisphere  d y s f u n c t i o n  in a f f e c t i v e  p a t i e n t s .

The a v e ra g e  l e f t  e a r  a f f e c t i v e  v a l u e s  were o n ly  .8  dB h ig h e r  

than  t h e i r  r i g h t  e a r  v a l u e s ,  and t h i s  d i f f e r e n c e  was o n ly  1/10 o f  

t h e  s t a n d a r d  d e v i a t i o n  f o r  t h r e s h o l d  in t h i s  g roup .  In a d d i t i o n ,  

bo th  t h e  s c h i z o p h r e n i c  and n o n - p a t i e n t  s u b j e c t s  showed a g r e a t e r  

r i g h t  e a r  a d v an tag e  than  d id  t h e  a f f e c t i v e s .  The s c h i z o p h r e n i c  

g r o u p ' s  r i g h t  e a r  a d v an tag e  was 2 dB, and t h e  n o n - p a t i e n t s '  r i g h t  

e a r  t h r e s h o l d s  were 2 . 5  dB lower than  t h e i r  l e f t  e a r  t h r e s h o l d s .

None o f  t h e s e  l a t e r a l i t y  d i f f e r e n c e s  were s t a t i s t i c a l l y  s i g n i f i c a n t ;  

a l l  were under  one s t a n d a r d  d e v i a t i o n  in m agn i tude .

The p r e s e n t  la ck  o f  s u p p o r t  f o r  a c l i c k  l a t e r a l i z a t i o n  e f f e c t  

shou ld  n o t  be c o n s t r u e d  a s  a d i s p r o o f  o f  B r u d e r ' s  f i n d i n g s ,  however.  

Bruder e t  a l , (1980) have s u g g e s t e d  t h a t  a l a c k  o f  d em o n s t r a b le
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e a r  asymmetry in a monot ic  ( s i n g l e  e a r )  t a s k  may be due t o  a lack  

o f  e x c i t a t o r y  and i n h i b i t o r y  in t e r h e m i s p h e r i c  i n t e r a c t i o n .  Tasks 

i n v o lv in g  d i c h o t i c  s t i m u l i  ( p r e s e n t e d  t o  bo th  e a r s )  may be more 

s e n s t i i v e  t o  measures  o f  l a t e r a l i z e d  h e m is p h e r ic  d y s f u n c t i o n .  Some 

o f  t h e  p a t i e n t s  who p a r t i c i p a t e d  in bo th  Bruder  e t  a l . ' s  1980 s tudy  

and in t h e  p r e s e n t  i n v e s t i g a t i o n ,  d id  show e a r  asym m etr ie s  i n d i c a t i v e  

o f  a r i g h t  hem isphere advan tage  in c l i c k  p r o c e s s i n g  on a t a s k  u s in g  

d i c h o t i c  s t i m u l i  (Yozawitz ,  1977; Yozawitz e t  a l . ,  1979).

It may be that the slightly higher left ear thresholds seen in 
this study were influenced by testing conditions. The fan in the 
testing chamber, which produced a low-level ambient white noise, was 
mounted on the wall, slightly closer to the subjects' left ears. It 
may have produced a slight difference in masking for the two ears.

The present study, like the work of Babkoff et al. (1980)  had 
the advantages of "multivalent" measures. If differences are seen 
between subject groups on only some measures, and not on other similar 
measures, the effects observed are less likely to be interpretable as 
the result of gorup differences on confounding factors (such as 
criterion, motivation, or attention). Although the use of a forced- 
choice procedure controls for criterion level, differences in general 
attention and motivation inpatient groups can present a severe 
problem (Bruder et al., 1976;  Sutton, 1973;  Waldbaum, Sutton 6 Kerr, 
1975;  Zubin et al., 1 9 7 5 ) .  Specifically, Miller ( 1975 )  has suggested 
that depressive patients tend to be "less concerned about external 
stimulation". This could result in motivational/attentional 
confounding of perceptual studies involving depressed subject groups.
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The h i g h e r  and more v a r i a b l e  2 ms t h r e s h o l d s  seen  in t h e  

a f f e c t i v e  p a t i e n t  group can be i n t e r p r e t e d  a s  be ing  due t o  l e s s  

e f f i c i e n t  p r o c e s s i n g  in t h i s  c o n d i t i o n ,  r a t h e r  than  t o  o v e r a l l  

p o o r e r  p e r fo rm a n c e ,  s i n c e  t h i s  group a p p ea red  t o  pe r fo rm  a t  a b e t t e r  

l e v e l  (with  a tendency  towards  lower t h r e s h o l d s  and l e s s  o v e r a l l  

v a r i a b i l i t y )  than  t h e  s c h i z o p h r e n i c  group on t h e  500 ms t h r e s h o l d

c o n d i t i o n s .  In o t h e r  w ords ,  t h e y  d id  n o t  show s i g n s  o f  p o o re r

a t t e n t i o n  th a n  th e  s c h i z o p h r e n i c  o r  n o n p a t i e n t  s u b j e c t s  on an 

e x t r e m e l y  s i m i l a r  t a s k .  Although th e  a f f e c t i v e s 1 t h r e s h o l d s  and 

w i t h i n - g r o u p  v a r i a b i l i t y  d id  tend  t o  be s l i g h t l y  h ig h e r  th a n  th o s e  

o f  n o n - p a t i e n t s ,  t h i s  t r e n d  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 .

Thus ,  p o o r e r  per fo rm ance  was seen  in t h e  a f f e c t i v e  group f o r  

o n ly  t h e  2 ms c o n d i t i o n s .  Th i s  f i n d i n g  o f  a s t e e p e r  s loped  temporal  

i n t e g r a t i o n  f u n c t i o n  f o r  t h e  a f f e c t i v e s  im p l ie s  a " p r o c e s s i n g "  

d e f i c i t  in t h e s e  s u b j e c t s ,  s i n c e  what i s  o b s e rv ed  h e re  i s  n o t  j u s t  

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

i n v o l v in g  s h o r t  t ime c o n s t a n t  p r o c e s s i n g .

Correlations Between Click Thresholds and Speech Retardation
Bruder  e t  a l .  (1975) and Bruder and Y o z a w i t z ' s  (1976) r e p o r t  

o f  a r e l a t i o n s h i p  between r i g h t  e a r  c l i c k  t h r e s h o l d  and Speech 

R e t a r d a t i o n ,  and Bruder e t  a l . ' s  (1980) r e p o r t  t h a t  t h i s  r e l a t i o n s h i p  

e x i s t e d  in a f f e c t i v e ,  b u t  n o t  in s c h i z o p h r e n i c  p a t i e n t s ,  was 

s t r o n g l y  r e p l i c a t e d .  In t h e  p r e s e n t  s t u d y ,  no s i g n i f i c a n t  

c o r r e l a t i o n s  were found between s c h i z o p h r e n i c  p a t i e n t s '  c l i c k  

t h r e s h o l d s  and Speech R e t a r d a t i o n ,  whereas  a d r a m a t i c  p a t t e r n  was 

seen h e re  f o r  t h e  P r o j e c t - d i a g n o s e d  a f f e c t i v e  s u b j e c t s .
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The d e m o n s t r a t i o n  o f  s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  

o f  t h r e s h o l d  v a l u e s  w i th  Speech R e t a r d a t i o n  f o r  o n ly  t h e  a f f e c t i v e  

group le nds  v a l i d i t y  t o  t h e  P r o j e c t  d i a g n o s e s .  Although th e  

c o n t r i b u t i n g  d ia g n o s e s  had low r e l i a b i l i t y  w i th  each  o t h e r  when th e  

kappa v a l u e s  were c a l c u l a t e d ,  t h e  u se  o f  t h e s e  P r o j e c t  d i a g n o s e s  

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

between a u d i t o r y  and c l i n i c a l  m e a su re s .  The two p a t i e n t  g roups  had 

no t  shown s i g n i f i c a n t  d i f f e r e n c e s  in mean s c o r e s  on Speech R e t a r d a t i o n ,  

and ev idenced  i d e n t i c a l  v a r i a b i l i t y  on t h i s  f a c t o r  ( a f f e c t i v e s  X = 

5 1 .6 3 ;  SD = 13 .15 ;  s c h i z o p h r e n i c s  X -  5 ^ .4 2 ;  SD = 1 3 .1 5 ) .

The u t i l i t y  o f  t h e  d u r a t i o n  e f f e c t  measure was a l s o  d e m o n s t r a te d .  

When t h e  o v e r a l l  a v e ra g e  o f  to n e  and n o i s e  t h r e s h o l d s  f o r  t h e  t o t a l  

p a t i e n t  group was c o r r e l a t e d  w i th  Speech R e t a r d a t i o n ,  no s i g n i f i c a n t  

f i n d i n g s  had emerged.  However, when t h e  d u r a t i o n  e f f e c t  was used 

t o  " c o r r e c t "  t h e s e  t h r e s h o l d s  f o r  500 ms t h r e s h o l d  d i f f e r e n c e s ,  

s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s  were o b t a i n e d .  D u ra t io n  e f f e c t  may 

a l s o  be c o n c e p t u a l i z e d  a s  a measure o f  tempora l  i n t e g r a t i o n ;  s t e e p e r -  

s lo p e d  temporal  i n t e g r a t i o n  f u n c t i o n s  were a s s o c i a t e d  w i th  Speech 

R e t a r d a t i o n .

Ear d i f f e r e n c e s  had been o b s e rv e d  by Bruder e t  a l . (1980) ;  

a f f e c t i v e  s u b j e c t s  had h ig h e r  c l i c k  t h r e s h o l d s  in t h e i r  r i g h t  e a r s ,  

and t h e s e  were c o r r e l a t e d  w i th  t h e  p r e s e n c e  o f  Speech R e t a r d a t i o n .  

S i m i l a r  e a r  d i f f e r e n c e s  have n o t  been o b s e rv ed  in t h e  p r e s e n t  

s t u d y ,  however.
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Correlations Between Duration Effect and Auditory Hallucinations 
and a Speech Retardation, Flat Affect and Bizarre Behavior Cluster 
in Affectives

Like Speech Retardation, Flat Affect and Bizarre Behavior were 
found to be significantly correlated with duration effect in the 
affective group. These correlations were not found to be ear- 
dependent, and were not found in the schizophrenic group.

This suggests that Speech Retardation, Flat Affect and 
Bizarre Behavior, which were found to be highly correlated with 
each other in the affective population,are related to a non­
lateral ized deficit in short time constant processing in affectives. 
Auditory Hallucinations, a factor which was also found in conjunction 
with higher duration effects in both ears of these affective 
patients, did not show a statistically significant correlation with 
these other symptoms. However, all of these symptom factors are 
highly language-loaded; these findings have relevance in the light 
of relationships between brain damage and linguistic functioning 
which were discussed in the Introduction to this paper.
Relationships Between Auditory Hallucinations, Diagnostic Group 
and Auditory Threshold Measures

When the patients were grouped as hallucinators vs. non- 
hallucinators, it was found that the hallucinating subjects had 
higher brief stimulus thresholds than did the non-hal lucinators. This 
was foand for both left and right ears. This provided support for 
differences between the thresholds of hallucinating patients with 
schizophrenic symptomatology and non-hallucinating schizophrenics
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found by Bazhin ,  Wasserman and Tonkonogii  (1975) and Babkoff e t  

a l .  (Note 1 ) ,  by showing t h a t  h a l l u c i n a t i o n s  were r e l a t e d  t o  

a u d i t o r y  temporal  i n t e g r a t i o n .

However, t h e r e  were d i f f e r e n c e s  between t h e  p r e s e n t  f i n d i n g s  

and t h o s e  o f  t h e  o t h e r  s t u d i e s .  Bazhin e t  a l .  had found r e l a t i o n ­

s h ip s  between a u d i t o r y  h a l l u c i n a t i o n s  and s t e e p e r - s l o p e d  temporal  

i n t e g r a t i o n  f u n c t i o n s  in t h e  r i g h t  e a r s  o f  s c h i z o p h r e n i c  p a t i e n t s ;  

Babkoff  e t  a l .  had o n ly  c o l l e c t e d  r i g h t  e a r  d a t a ,  and had a l s o  

found s t e e p e r - s l o p e d  temporal  i n t e g r a t i o n  in a p a t i e n t  group w i th  

s c h i z o p h r e n i c  symptoms. The a f f e c t i v e s  in B a b k o f f ' s  s tudy  had 

s h a l l o w e r - s l o p e d  temporal  i n t e g r a t i o n  f u n c t i o n s .  In t h e  p r e s e n t  

s t u d y ,  i t  was th e  a f f e c t i v e s  who had th e  s t e e p e r - s l o p e d  temporal  

i n t e g r a t i o n  f u n c t i o n s ,  and th e y  showed t h i s  e f f e c t  in bo th  e a r s .

When a n a l y s e s  o f  t h e  p r e s e n t  d a t a  were per fo rm ed ,  employing 

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

s l i g h t l y  g r e a t e r  " g ro u p s"  e f f e c t  was found than  t h a t  seen in th e  

ANOVARwhich employed o n ly  a h a l l u c i n a t i o n  (and n o t  an a d d i t i o n a l  

s c h i z o p h r e n i c / a f f e c t i v e )  d im ens ion ,  i t  i s  o f  i n t e r e s t  t o  n o te  t h a t  

a s i m i l a r  ANOVAR which employed th e  s c h i z o p h r e n i c / a f f e c t i v e / n o n ­

p a t i e n t  d i s t i n c t i o n  showed no s i g n i f i c a n t  main e f f e c t  f o r  g roup.  

(However, by p o o l i n g  t h e  n o i s e  and to n e  d a t a  f o r  t h e  2 ms c o n d i t i o n ,  

and t r e a t i n g  t h e s e  as  " c l i c k "  d a t a ,  s i g n i f i c a n t  d i f f e r e n c e s  between 

2 ms t h r e s h o l d s  f o r  t h e  a f f e c t i v e  and n o n - p a t i e n t  g roups  were seen 

and were shown t o  be independen t  o f  o v e r a l l  500 ms t h r e s h o l d  l e v e l s . )
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Summary

In summary, in c o n t r a s t  t o  t h e  f i n d i n g s  o f  p r i o r  r e s e a r c h  

(Bazh in ,  Wasserman S Tonkonog i i ,  1975; Babkoff  e t  a l ,  Note 1 ) ,  

i t  was th e  h a l l u c i n a t i n g  a f f e c t i v e  s u b j e c t s  (and n o t  t h e  h a l l u c i n ­

a t i n g  s c h i z o p h r e n i c  group) who had s i g n i f i c a n t l y  h i g h e r  b r i e f  

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

s lo p ed  tempora l  i n t e g r a t i o n  f u n c t i o n s ) .  In a d d i t i o n ,  Bruder 

e t  a l . ' s  f i n d i n g s  (1975; 1976; 1980) o f  h i g h e r  c l i c k  t h r e s h o l d s  

in a f f e c t i v e  p a t i e n t s  were r e p l i c a t e d .

In t h e  a f f e c t i v e  g roup ,  A u d i to ry  H a l l u c i n a t i o n s ,  and a symptom 

c l u s t e r  o f  Speech R e t a r d a t i o n ,  F l a t  A f f e c t  and B i z a r r e  Behavior 

were found t o  be r e l a t e d  t o  e l e v a t e d  2 ms t h r e s h o l d s  ( g r e a t e r  

d u r a t i o n  e f f e c t s ) ,  which im p l ie s  a d e f i c i t  in s h o r t  t im e  c o n s t a n t  

p r o c e s s i n g  in t h e s e  s u b j e c t s .  None o f  t h e s e  e f f e c t s  were l a t e r a l  ized  

in n a t u r e ,  and t h e s e  r e l a t i o n s h i p s  were no t  found t o  be s t a t i s t i c a l l y  

s i g n i f i c a n t  in t h e  s c h i z o p h r e n i c  g roup .

Drug Dosage
The e f f e c t s  o f  m e d ic a t io n  were i n v e s t i g a t e d  in o r d e r  t o  

e v a l u a t e  t h e  l i k e l i h o o d  o f  confound ing  o f  r e s u l t s  by t h i s  u n c o n t r o l l e d  

v a r i a b l e ,  a s  wel l  a s  t o  d e t e rm in e  i f  m e d ic a t io n  was in any way r e l a t e d  

t o  t h e  a u d i t o r y  o r  d i a g n o s t i c  measures  o b t a i n e d .

Medication and Auditory Measures
The f i n d i n g  o f  no o v e r a l l  r e l a t i o n s h i p s  between drug  dosage 

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

a f f e c t i v e  s u b j e c t s  s u p p o r t s  Babkoff  e t  a l . ' s  (Note l j  f i n d i n g s .  In 

a d d i t i o n ,  i t  e x t e n d s  t h e s e  r e s u l t s  t o  1000 Hz to n e  d a t a  and t o  d a t a  

p e r m i t t i n g  t h e  compar ison  o f  t h e  two e a r s ,  and i t  d e a l s  w i th
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s c h i z o p h r e n i c  and a f f e c t i v e  s u b j e c t s  s e p a r a t e l y ,  a s  well  a s  in 

a  poo led  p a t i e n t  p o p u l a t i o n .

However, one p a t i e n t  t r e a t e d  w i th  a com bina t ion  o f  a low dose  

o f  h a l o p e r i d o l  and c o g e n t i n  showed e l e v a t e d  b r i e f  to n e  t h r e s h o l d s  

t o  a l l  c o n d i t i o n s ,  w i th  normal le ve l  long to n e  t h r e s h o l d s .  Th is  

r e s u l t e d  in d u r a t i o n  e f f e c t s  a p p ro x im a te ly  doub le  t h e  normal l e v e l .

I t  was no t  p o s s i b l e  t o  conc lude  whether  t h e s e  a u d i t o r y  f i n d i n g s  were 

due t o  m e d ic a t io n  i n t e r a c t i o n s  o r  t o  some o t h e r  f a c t o r  ( i . e .  b r a i n  

i n j u r y )  in t h i s  s u b j e c t .

M ed ica t ion  Level and W i t h i n - s e s s i o n  T h resho ld  V a r i a b i l i t y

I t  i s  no ted  in Appendix IV t h a t  w i t h i n - s e s s i o n  t h r e s h o l d  

v a r i a b i l i t y  was no t  c o n c l u s i v e l y  found t o  be r e l a t e d  t o  drug  

dosage  l e v e l  o r  t y p e  in any o f  t h e  p a t i e n t  g ro u p s .

M ed ica t ion  Level and D iagnos i s

No r e l a t i o n s h i p s  were found between m e d ic a t io n  l e v e l  and 

d i a g n o s i s ,  bu t  t h e  P r o j e c t - d i a g n o s e d  s c h i z o p h r e n i c  p a t i e n t s  

r e c e i v e d  a more v a r i e d  m e d ic a t io n  l e v e l .

Symptomatology and M edica t ion  Level

The o n ly  r e l a t i o n s h i p  between symptomatology and m e d ic a t io n  

was seen  in t h e  f i n d i n g  t h a t  p a t i e n t s  w i th  h igh  s c o r e s  on th e  

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

showed t h a t  t h i s  r e l a t i o n s h i p  e x i s t e d  p r i m a r i l y  f o r  t h e  P r o j e c t -  

d ia g n o sed  s c h i z o p h r e n i c  p a t i e n t s ,  and was no t  a s  s t r o n g l y  

e v id en ced  in t h e  a f f e c t i v e s .  The p r e s e n t  f i n d i n g s  canno t  

d i s c r i m i n a t e  between two p o s s i b l e  i n t e r p r e t a t i o n s :  (1)  S c h iz o p h re n i c  

p a t i e n t s  d i s p l a y i n g  l a c k  o f  i n s i g h t  were g iven  h e a v i e r  m e d ic a t io n  

(2)  o v e rm e d ic a t io n  t e nded  t o  c o n fu s e  t h e  p a t i e n t s ,  im p a i r in g  i n s i g h t .
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Interactions of Medication with Diagnosis and Symptomatology 

Since the affective and schizophrenic sugjects received 
similar medication levels, and did not present strikingly different 
symptom profiles, and since there were no strong correlations 
between symptomatology and medication (except for the Lack of 
Insight factor) either for the affectives or schizophrenics, or 
for both groups together, it could be argued that there were no 
appreciable relationships between medication level and symptomatology. 
However, it could also be maintained that the similarities in 
clinical profile for these two patient groups, as well as the 
low reliability (kappa) scores for diagnoses were due, in part, to 
effects of medication subh as the "blunting" of manic symptomatology 
into a schizomimetic pattern, or to "akinetic depression" in both 
patient groups (as suggested by Rifkin et al., 1975 and Van Putten 
and May, 1978).

Re-analysis of Medication Data Excluding Atypical Subjects
Symptomatology. Analyses of relationships between symptom 

profiles and medication level excluding the subject (#17) who 
received haloperidol and cogentin and excluding the undiagnosable 
subject (#A) were performed, to ascertain that data from these 
atypical subjects had not masked any relationships. No significant 
correlations between symptomatology and medication were found for 
the total patient group. For the affectives, a negative correlation 
( r = -.75; p = .05 ) emerged for phenothiazine dosage and the 
Incomprehensibility factor. Since 57 correlations between 
medication level and symptomatology were calculated, about three 
would have been expected to be statistically significant on the 
basis of chance alone.
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T h res h o ld  D a ta . R e -a n a ly s e s  o f  a u d i t o r y  t h r e s h o l d  d a t a  f o r  the  

t o t a l  p a t i e n t  group and th e  a f f e c t i v e  g roup ,  e x c l u d in g  t h e s e  s u b j e c t s  

r e v e a l e d  no s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  w i th  m e d ic a t io n .

These a n a l y s e s  p ro v id e d  some r e a s s u r a n c e  t h a t  t h e  a t y p i c a l  

s u b j e c t s '  d a t a  had no t  s e rved  t o  mask any u n d e r l y i n g  t r e n d s  in th e  

g e n e ra l  p o p u l a t i o n ' s  m e d ic a t io n  d a t a .

P o s s i b l e  E f f e c t s  o f  P a t i e n t  # 1 7 ' s  Data on t h e  A n a ly s i s  of  

V a r ian c e  R e s u l t s .  P a t i e n t  # 1 7 1s a t y p i c a l  r e s p o n s e  p a t t e r n s  c o n t r i b u t e  

t o  n o n a d d i t i v i t y  o f  s u b j e c t  e f f e c t s  in any ANOVARs d e a l i n g  w i th  

a u d i t o r y  measures  and groups  in which h i s  d a t a  a r e  i n c lu d e d .  Th is  

would p roduce  a n e g a t i v e  b i a s  in F t e s t s  f o r  t r e a t m e n t  e f f e c t s ,  as  

th e  denom ina tor  of  t h e  F r a t i o  would in c lu d e  bo th  random e r r o r  and 

th e  i n t e r a c t i o n  o f  t r e a t m e n t  l e v e l s  w i th  s u b j e c t s  ( b lo c k s  in a 

randomized b lo c k s  d e s ig n )  (K i rk ,  1968).

A Cavea t :  The Chapmans' C r i t i q u e  and t h e  G e n e r a l i z e d  D e f i c i t  H ypo thes is  

An a l t e r n a t i v e ,  which a c t s  as  a n u l l  h y p o t h e s i s  t o  be c o n s i d e r e d  

in t h e  c o n t e x t  o f  t h i s  r e s e a r c h , a r i s e s  from th e  work o f  Chapman and 

Chapman (1973 a ;  b ) .  These a u t h o r s  have d i s c u s s e d  th e  confounding  

o f  ex p e r im e n ta l  r e s u l t s  by p s y ch o m et r ic  a r t i f a c t .  The i m p l i c a t i o n s  

o f  th e  Chapmans' c r i t i q u e  f o r  p s y c h o p h y s i c a l / p s y c h o p h y s i o l o g i c a l  

r e s e a r c h  w i th  p s y c h i a t r i c  p a t i e n t s  have been examined by Mannuzza 

and K rooss -G lover  (Note 17) .

This problem becomes relevant whenever one is attempting to 
specify the existence of a specific differential deficit in performance 
on tests or tasks of different psychometric discriminating power in 
a group of subjects which tends tD display a generalized deficit
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(i.e., perform at a level below that of the normal control group).
What appears to be a differential deficit in performance on one 
task (the more discriminating one) shown by the low-performance 
group may actually be the result of psychometric artifact, i.e., 
the greater discriminating power of that task. The difference in 
discriminating power may be due to differences in level of difficulty, 
rather than the hypothesized specific deficit on the constructs 
supposedly tapped by that test.

For instance, consider a situation in which psychiatric 
patients were to perform with a true score of one standard deviation 
below the mean of the normal group on a wide variety of tests. If 
some tests were more discriminating (i.e., "better" tests, with 
less error variance in their obtained scores), the more discriminating 
tests would show a patient deficit of one standard deviation, whereas 
the less discriminating tests might show a smaller patient deficit in 
obtained scores (i.e., scores only 1/2 of a standard deviation below 
the mean of the normal group). Errors of measurement would cause 
regression to the mean. Patients would show what appears to be a 
differential deficit on one task compared to the other. Even if 
the generalized deficit hypothesis were invoked to account for the 
slightly poorer patient performance of 1/2 of a standard deviation 
on one task, the greater difference in performance of one standard 
deviation on the second task might be interpreted as reflecting a 
"differential deficit" of 1/2 of a standard deviation, compared to 
typical patient performance. What actually exists is merely the 
generalized deficit, poorer overall performance by patients, but it 
was measured with differing degrees of accuracy by different tests.
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I t  i s  well  documented t h a t  p a t i e n t s  t end  t o  pe r fo rm  worse than  

do normal s u b j e c t s  ( s e e  Zubin e t  a l . ,  1979) due t o  f a c t o r s  such as  

a t t e n t i o n ,  m o t i v a t i o n ,  and u n d e r s t a n d i n g  o f  t h e  t a s k .

I t  i s  p o s s i b l e  t h a t  a d i f f e r e n t i a l  d e f i c i t  shown by p a t i e n t s  

in some o f  t h e  t e s t  c o n d i t i o n s  in t h e  p r e s e n t  i n v e s t i g a t i o n  might  be 

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

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

c o n d i t i o n s .

A t tem pts  have been made in t h e  p r e s e n t  s tu d y  t o  dea l  w i th  some 

a s p e c t s  o f  t h i s  di lemma. (1) Equal p s y c h o m e t r ic  d i s c r i m i n a t i n g  power 

o f  t h e  t e s t s  was sough t  by t h e  u se  o f  an ow n-con t ro l  d e s i g n ,  in which 

p a t i e n t s '  e a r s  and pe r fo rm a nce  on d i f f e r e n t  d u r a t i o n  and f r e q u e n c y  

p a r a m e te r s  can be compared.  Any l a t e r a l i z e d  e f f e c t s  a r e  n o t  l i k e l y  

t o  be due t o  a g e n e r a l i z e d  d e f i c i t ,  nor  a r e  e f f e c t s  t h a t  o c c u r  a t  

o n ly  one d u r a t i o n .  (2)  T e s t i n g  c o n d i t i o n s  f o r  a l l  p a r a m e te r s  and 

v a l u e s  o f  t h e  in dependen t  v a r i a b l e  were i d e n t i c a l ,  and (3)  a 

t h r e s h o l d - l e v e l  t a s k  was employed,  which c o n t r o l s  f o r  some a s p e c t s  

o f  t a s k  d i f f i c u l t y . ( ^ )  In a d d i t i o n ,  t e s t s  which have n o t  been p sycho-  

m e t r i c a l  ly  matched may p r o v i d e  l e g i t i m a t e  e v id e n c e  o f  a d i f f e r e n t i a l  

d e f i c i t  in a b i l i t y  i f  p a t i e n t s  do n o t  pe r fo rm  more p o o r l y , ( i . e . , do 

n o t  show a " g e n e r a l i z e d  d e f i c i t 1̂  on c e r t a i n  t a s k s ,  which a r e  

d e m o n s t r a te d  t o  be e q u a l l y  o r  more d i s c r i m i n a t i n g  th a n  a n o t h e r  

t a s k  on which p a t i e n t s  do show a d e f i c i t .  (5)  A ls o ,  i f  two o r  more 

p a t h o l o g i c a l  g roups  ( i . e . ,  d i a g n o s t i c  s u b ty p e s )  e v id e n c e  equal  

g e n e r a l i z e d  d e f i c i t  on most t a s k s ,  bu t  one o f  t h e s e  g roups  

p e r fo rm s  in a s t r i k i n g l y  d i f f e r e n t  manner on c e r t a i n  t a s k s ,  and
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e s p e c i a l l y  i f  c r o s s o v e r  e f f e c t s  (one group per forms  b e t t e r  on one 

c o n d i t i o n ,  and worse  on t h e  o t h e r )  a r e  o b s e r v e d ,  a d i f f e r e n t i a l  

d e f i c i t  may be shown. (5 )  The w i t h i n - s e s s i o n  v a r i a b i l i t y  a n a l y s i s  

p r e s e n t e d  in Appendix IV showed no g r e a t e r  v a r i a b i l i t y  f o r  t h e  b r i e f  

v s .  long and n o i s e  v s .  to n e  s t i m u l u s  c o n d i t i o n s .  If  t a s k s  d i f f e r e d  

in p s y c h o m e t r i c  d i s c r i m i n a t i n g  power,  i t  might  be ex p ec ted  t h a t  th e y  

would d i f f e r  in t h e i r  v a r i a b i l i t y .  Th i s  was no t  s e e n ,  however.

The p o s s i b i l i t y  does remain t h a t  in t h e  p r e s e n t  s tu d y  t h e  

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

t h e r e f o r e ,  p ro b a b ly  more d i s c r i m i n a t i n g )  t a s k  than  i s  t h e  d e t e c t i o n  

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

more d i f f i c u l t  than  t h e  to n e  c o n d i t i o n .  White n o i s e  i s  more v a r i a b l e  

in i t s  com p o s i t io n  than  i s  a p u re  to n e  s t i m u l u s .  Both o f  t h e s e  

p o s s i b i l i t i e s  a r e  s u p p o r t e d  by t h e  h i g h e r  t h r e s h o l d s  shown by 

s u b j e c t s  t o  t h e s e  c o n d i t i o n s ,  a l t h o u g h  t h i s  p o s s i b i l i t y  i s  no t  

su p p o r te d  by t h e  v a r i a b i l i t y  a n a l y s i s  shown in Appendix IV. In t h e  

absence  o f  e x t e n s i v e  n o rm a t iv e  d a t a  t o  e q u a t e  t h e s e  b r i e f  and long 

t h r e s h o l d  t a s k s  and 1000 Hz v s .  w h i t e  n o i s e  t a s k s  on t h e i r  p sycho­

m e t r i c  d i s c r i m i n a t i n g  power,  c o n c l u s i v e  s t a t e m e n t s  canno t  be made 

w i th  r e s p e c t  t o  t h i s  p o i n t .  Such an i n v e s t i g a t i o n  would r e q u i r e  t h e  

use  o f  a l a r g e  sample of  normal s u b j e c t s ,  i n c lu d in g  some who pe r fo rm  

p o o r l y  enough t o  be w i t h i n  t h e  p a t i e n t  pe r fo rm ance  r a n g e ,  an 

u n d e r t a k i n g  which i s  o u t s i d e  t h e  scope  o f  t h e  p r e s e n t  s t u d y .
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APPENDIX I 

PILOTING 

Aims o f  P i l o t i n g

Before  t h e  b e g in n in g  o f  t h e  main s tu d y ,  t h r e e  p i l o t  e x p e r im e n t s  

were pe r fo rm ed :

(1)  To compare t h e  r e s u l t s  o f  b r i e f  s t a i r c a s e  p r o c e d u re s  u s in g  

d i f f e r e n t  s t e p p i n g  r u l e s .  S t a i r c a s e s  r e q u i r i n g  t h r e e  and fo u r  

r e v i s i t a t i o n s  o f  some i n t e n s i t y  v a lu e  a t  th e  5 dB and 1 dB s t e p  

l e v e l s  were c o n t r a s t e d  in o r d e r  t o  s e l e c t  a p ro c e d u re  f o r  use in 

s ubse quen t  t e s t i n g .

(2)  To d e t e rm in e  th e  e x t e n t  t o  which t h e  tempora l  i n t e g r a t i o n  

f u n c t i o n  was a f f e c t e d  by t h e  f r e q u e n c y  o f  t h e  s t i m u l u s  when i t  was 

measured a t  a v e ry  b r i e f  (1 ms) r i s e  and decay t im e .  S t im u l i  o f  

c e r t a i n  f r e q u e n c i e s  a r e  more l i k e l y  t o  have t h e i r  t h r e s h o l d  measures  

confounded  by a r a p i d  r i s e  and decay  t im e .  The more a s u b j e c t ' s  

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

t o  t h e  c l i c k  and n o i s e  components o f  t h e  s t i m u l u s  added by s w i t c h i n g  

t r a n s i e n t s ,  t h e  g r e a t e r  w i l l  be t h e  i n f l u e n c e  o f  t h e s e  f a c t o r s  on 

obse rved  t h r e s h o l d s .  T h i s  i s  e s p e c i a l l y  t r u e  a t  b r i e f  d u r a t i o n s ,  

f o r  which t h e  s w i t c h i n g  t r a n s i e n t s  compose a g r e a t e r  p r o p o r t i o n  o f  

th e  s t i m u l u s .  P i l o t i n g  was per formed  t o  a i d  in t h e  c h o i c e  o f  s t i m u l u s  

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

c o n t r o l s .  Temporal i n t e g r a t i o n  f u n c t i o n s  a t  th o s e  f r e q u e n c y  

p a r a m e te r s  l e a s t  confounded by s w i t c h i n g  t r a n s i e n t s  would be e x p e c te d  

t o  be th o s e  e x h i b i t i n g  t h e  g r e a t e s t  l o g - l o g  l i n e a r i t y ,  ( i . e . ,

I x T = C).  I f  s w i t c h i n g  t r a n s i e n t s  p la yed  an i n c r e a s i n g  r o l e ,  

e s p e c i a l l y  a t  b r i e f  d u r a t i o n s ,  tempora l  i n t e g r a t i o n  f u n c t i o n s  would
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be e x p e c te d  t o  d e p a r t  from lo g - l o g  l i n e a r i t y  a t  low s t im u lu s  

d u r a t i o n s .  S t im u lu s  f r e q u e n c i e s  f o r  which temporal  i n t e g r a t i o n  

f u n c t i o n s  were t h e  most l i n e a r  ( i . e . ,  l e a s t  confounded by t h e  b r i e f  

r i s e  and decay  t im e)  were c o n s id e r e d  t o  lie t h e  most d e s i r a b l e  ones 

f o r  u se  in subsequen t  t e s t i n g ,  so t h a t  t h e  s u b j e c t s '  b r i e f  t h r e s h o l d  

measurements would no t  be confounded by d i f f e r e n c e s  in t h e i r  a b s o l u t e  

s e n s i t i v i t y  t o  t h a t  f r e q u e n c y  be ing  t e s t e d  and t o  th e  c l i c k - n o i s e  

components o f  t h e  s w i t c h i n g  t r a n s i e n t s .

(3)  To examine th e  e f f e c t s  o f  s t i m u l u s  r i s e  and decay t im es  on 

th e  s lo p e  o f  th e  temporal  i n t e g r a t i o n  f u n c t i o n s  f o r  t h e  w h i t e  n o i s e  

and 1000 Hz s t i m u l i ,  which had been chosen f o r  use in t h e  main s tu d y .  

In t h i s  way, an e v a l u a t i o n  cou ld  be made o f  t h e  e x t e n t  t o  which 

t h e s e  f u n c t i o n s  were a f f e c t e d  by th e  p r e s e n c e  o f  r a p i d  s w i tc h in g  

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

r i s e  and decay  t ime v a l u e  cou ld  be chosen f o r  u se  in t h e  main 

s tu d y .

In a d d i t i o n  t o  t h e s e  a fo re m e n t io n e d  p o i n t s ,  t h e s e  t h r e e  p i l o t  

i n v e s t i g a t i o n s  p ro v id e d  in fo rm a t io n  on:

( k )  The amount o f  t ime needed t o  measure a b r i e f  s t a i r c a s e  

t h r e s h o l d .

(5 )  The s t a b i l i t y  o f  t h e  b r i e f  s t a i r c a s e  t h r e s h o l d s  upon 

r e p l i c a t i o n .

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

c a s e  p ro c e d u re  in t h i s  l a b o r a t o r y  w i th  r e p o r t s  in t h e  e a r l y  l i t e r a t u r e  

and w i th  con tem pora ry  d a t a  from o t h e r  l a b o r a t o r i e s  which have used 

s i m i l a r  p r o c e d u r e s .
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(7)  Whether temporal  i n t e g r a t i o n  f u n c t i o n s  cou ld  be a d e q u a t e l y  

r e p r e s e n t e d  u s in g  d a t a  a t  o n ly  two s t im u l u s  d u r a t i o n s ,  a s  well  as  

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

P i l o t i n g  S u b j e c t s

These p i l o t  d a t a  were c o l l e c t e d  u s in g  two r ig h t - h a n d e d  

Caucas ian  c o l l e g e  ( J . T . )  and g r a d u a t e  (A.Y.)  s t u d e n t s .  They had no 

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

r e c o r d ,  o r  drug or  a l c o h o l  a d d i c t i o n .  A.Y. was an e x p e r i e n c e d ,  

w e l l - p r a c t i c e d  s u b j e c t  who was f a m i l i a r  w i th  t h e  t e s t i n g  p ro c e d u r e ;  

J . T .  was e x p e r i m e n t a l l y  n a i v e .  Only A.Y. p a r t i c i p a t e d  in P i l o t  

Study 1; bo th  s u b j e c t s  p a r t i c i p a t e d  in P i l o t  S t u d i e s  2 and 3.

P i l o t  Study 1; B r i e f  S t a i r c a s e  P rocedure  

Rat  io n a ie

The b lock  up and down, t h r e e - i n t e r v a l  f o r c e d - c h o i c e  (BUDTIF) 

p ro c e d u re  p r o v i d e s  an a c c u r a t e ,  a l t h o u g h  t ime-consuming (abou t  50 

b lo c k s  o f  t h r e e  t r i a l s  ea c h ;  150 t r i a l s ;  45-90 m in u te s )  measure of  

a u d i t o r y  t h r e s h o l d  (B ru d e r ,  S u t t o n ,  Babkoff ,  G ur land ,  Yozawitz ,

6 F l e i s s ,  1975) .  S ince  many t h r e s h o l d  measures  were t o  be o b t a i n e d  

in t h e  p lanned  s tu d y  w i th  p s y c h i a t r i c  p a t i e n t s ,  and s i n c e  t h e s e  

s u b j e c t s  were t o  be c o n c u r r e n t l y  p a r t i c i p a t i n g  in o t h e r  t e s t i n g  

(B ruder ,  S p r in g ,  Yozawitz ,  & S u t t o n ,  1980; Yozawitz ,  1977) ,  an 

economica l  m o d i f i c a t i o n  o f  t h i s  method o f  t h r e s h o l d  measurement 

was r e q u i r e d .

A b r i e f  s t a i r c a s e  p r o c e d u r e  (Bruder  e t  a l . ,  1980) was 

deve loped  t o  meet t h i s  need .  I t  c o n s i s t e d  o f  a m o d i f ied  d es cen d in g  

s t a i r c a s e  which r a p i d l y  homed in on a n e a r - t h r e s h o l d  l e v e l ,  u s i n g
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a series of stepping rules which are described in detail in the 
Procedures section of the present study.

Each s t a i r c a s e  s t a r t e d  a t  ab o u t  60 dB SL, a l e v e l  s u f f i c i e n t l y  

above t h r e s h o l d  f o r  a l l  s u b j e c t s  t o  pe r fo rm  w i th  100% a c c u r a c y .  

A f t e r  each  c o r r e c t  c h o i c e  in t h e  t h r e e - i n t e r v e l  f o r c e d - c h o i c e  t a s k ,  

th e  s t i m u l u s  i n t e n s i t y  was d e c r e a s e d  by 5 dB, t r i a l  a f t e r  t r i a l ,  

u n t i l  t h e  s u b j e c t  made h i s  f i r s t  e r r o r .  S u b s e q u e n t l y ,  t h e  s t i m u l i  

were p r e s e n t e d  in b lo c k s  o f  t h r e e  t r i a l s ,  a l l  a t  t h e  same i n t e n s i t y  

l e v e l .  S tep p in g  r u l e s  were used t o  d e t e rm in e  w hether  t h e  s t im u l u s  

i n t e n s i t y  would i n c r e a s e ,  d e c r e a s e ,  o r  remain c o n s t a n t  in t h e  n ex t  

b lo c k .  If  t h e  s u b j e c t  was c o r r e c t  in a l l  t h r e e  t r i a l s ,  s t i m u l u s  

i n t e n s i t y  was d e c r e a s e d  by one s t e p  in t h e  n ex t  b loc k  o f  t h r e e  

t r i a l s .  If  o n ly  two t r i a l s  were c o r r e c t ,  t h a t  I n t e n s i t y  l e v e l  was 

m a in t a i n e d  on t h e  nex t  b lock  o f  t h r e e  t r i a l s .  If  t h e  s u b j e c t  was 

i n c o r r e c t  on any o f  t h e  t r i a l s  in t h e  n ex t  b l o c k ,  o r  gave a 

c o r r e c t  r e s p o n s e  t o  o n ly  one t r i a l ,  t h e  s t i m u l u s  i n t e n s i t y  was 

i n c r e a s e d  by one s t e p  in t h e  nex t  b lock  o f  t h r e e  t r i a l s .  Th i s  

p r o c e d u r e  homed in on a 67% c o r r e c t  t h r e s h o l d  l e v e l .

Before the beginning of extensive patient testing, assurance 
was needed that this new procedure could provide quick and stable 
measures of threshold. If the brief staircase threshold procedure 
employed too few observations, unstable threshold measures might 
result. On the other hand, too lengthy a testing session involved 
the risk of fatiguing the subjects, causing them to lose motivation 
or to "forget" the cues that they had used to detect the threshold- 
level signal.
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I t  had been dec id ed  t h a t  a s e r i e s  o f  s t e p p i n g  r u l e s  shou ld  

be employed t o  produce  a more e f f i c i e n t  t h r e s h o l d  measurement 

p ro c e d u r e .  A number o f  b lo c k s  would be run a f t e r  t h e  s u b j e c t ' s  

f i r s t  e r r o r ,  u s in g  a 5 dB s t e p  s i z e  f o r  changes  in s t im u lu s  

i n t e n s i t y ,  u n t i l  a c e r t a i n  number o f  r e v i s i t a t i o n s  ( e i t h e r  3 o r  k)  

o f  one i n t e n s i t y  l e v e l  by th e  s t a i r c a s e  o f  s t im u lu s  b lo c k s  had 

o c c u r r e d .  At t h i s  p o i n t ,  t h e  s t e p p i n g  r u l e  would be a l t e r e d  t o  

1 dB i n t e n s i t y  changes  in s t im u lu s  l e v e l  between b l o c k s ,  u n t i l  

a c e r t a i n  number o f  r e v i s i t a t i o n s  ( e i t h e r  3 or  k)  a t  some i n t e n s i t y  

l e v e l  had a g a in  o c c u r r e d .  I t  should  be no ted  t h a t  i t  was not  n e c e s s ­

a ry  f o r  t h e  r e v i s i t a t i o n s  a t  t h e  1 dB s t e p  s i z e  t o  be accumula ted 

a t  t h e  same i n t e n s i t y  a t  which th e  5 dB s t e p  s i z e  r e v i s i t a t i o n s  had 

o c c u r r e d .  The c h o i c e  of  3 o r  k  r e v i s i t a t i o n s  a t  each of  t h e s e  s t e p  

s i z e s  f o r  use  in t h i s  i n v e s t i g a t i v e  p i l o t i n g  was made based on o t h e r  

p i l o t i n g  e x p e r i e n c e  (B ruder ,  Note 18) .

Using t h i s  b r i e f  t h r e s h o l d  p ro c e d u r e ,  one cou ld  q u i c k ly  home 

in on an i n t e n s i t y  v a lu e  n ea r  t h r e s h o l d  in 5 dB s t e p s ,  and then  make 

a more p r e c i s e  t h r e s h o l d  d e t e r m i n a t i o n  u s in g  th e  1 d B s t e p  s i z e .

T h i s  formal p i l o t i n g  s tudy  was u nde r ta ken  t o  r e s o l v e  th e  q u e s t i o n  

o f  w hether  t h e  use  o f  3 r e v i s i t a t i o n s  ( r a t h e r  than  k)  a s  a c r i t e r i o n  

f o r  changes  in s t e p  s i z e  and t e r m i n a t i o n  o f  th e  s t a i r c a s e  would 

r e a u l t  in an a d e q u a te  e s t i m a t i o n  o f  t h r e s h o l d ,  and t o  he lp  d e t e rm in e  

t h e  r e l i a b i l i t y  o f  b r i e f  s t a i r c a s e  p ro c e d u re  m easu re s .  I t  was 

d e c id e d  t h a t  i f  t h e  p ro c e d u re  r e q u i r i n g  o n ly  3 r e v i s i t a t i o n s  o f  some 

i n t e n s i t y  v a l u e s  in t h e  5 dB and 1 dB s t e p  ranges  was not  s u b s t a n t i a l l y  

l e s s  r e l i a b l e  than  t h e  lo n g e r  p ro c e d u re  (which r e q u i r e d  k  r e v i s i t a t i o n s ) ,
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t h e  q u i c k e r  p ro c e d u re  would be used f o r  p a t i e n t  t e s t i n g ,  t o  

min imize s u b j e c t  f a t i g u e  e f f e c t s .

P rocedure

For s u b j e c t  A .Y . ,  r i g h t  e a r  d a t a  f o r  s e v e ra l  s t im u lu s  c o n d i t i o n s  

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

Using w h i te  n o i s e  s t i m u l i  w i th  r i s e  and decay t im es  o f  1 and 

5 ms, t h r e s h o l d s  were o b t a in e d  f o r  5 ,  10,  50,  100 and 500 ms d u r a t i o n  

s t i m u l i ,  u s in g  th e  c r i t e r i o n  o f  k  r e v i s i t a t i o n s  a t  t h e  same i n t e n s i t y  

a t  t h e  5 dB s t e p  le v e l  and 4 r e v i s i t a t i o n s  o f  some v a l u e  a t  t h e  1 dB 

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

were c o l l e c t e d  in a randomized o r d e r .

In a d d i t i o n ,  u s in g  a w h i te  n o i s e  s t im u l u s  w i th  a 5 ms r i s e  and 

decay t i m e ,  t h r e s h o l d s  were o b t a i n e d  f o r  5* 10, 50, 100 and 500 ms 

d u r a t i o n  s t i m u l i  f o r  two d i f f e r e n t  r e v i s i t a t i o n  c r i t e r i a ;  k  r e v i s i t a ­

t i o n s  a t  b o th  t h e  5 dB and 1 dB s t e p  l e v e l s ,  and 3 r e v i s i t a t i o n s  a t  

t h e  5 dB and 1 dB s t e p  l e v e l s .  T h re s h o ld s  were o b t a i n e d  in a 

randomized o r d e r  f o r  t h e s e  c o n d i t i o n s .

S t im u lu s  d u r a t i o n ,  a s  d e f i n e d  in t h i s  s t u d y ,  c o n s i s t s  o f  t h e  

t ime between th e  h a l f -p o w e r  p o i n t s  o f  o n s e t  and o f f s e t  o f  t h e  

s t i m u l u s .  Thus ,  a 5 ms s t i m u l u s  w i th  a 1 ms r i s e  and decay t ime 

would in c lu d e  a 1 ms r i s e  t im e ,  a k ms s t e a d y  s t i m u l u s ,  and a 1 ms 

decay t i m e ,  ( i . e . ,  (£ x 1) + k  + (£ x 1) ) .

R e s u l t s

These s t a i r c a s e s  were examined t o  s ee  what t h e  t h r e s h o l d s  would 

have been had t h e  c r i t e r i o n  o f  o n ly  3 r e v i s i t a t i o n s  a t  t h e  1 dB s t e p  

l e v e l  ( r a t h e r  th a n  k r e v i s i t a t i o n s )  been u s e d .  For t h e s e  two 

d i f f e r e n t  t h r e s h o l d  t a s k  c r i t e r i a ,  com par isons  were made between th e
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o b t a i n e d  t h r e s h o l d  v a l u e s  and between t h e  number o f  b lo c k s  a f t e r  t h e  

s u b j e c t ' s  f i r s t  i n c o r r e c t  r e s p o n s e  t h a t  were needed t o  r each  t h r e s h o l d ,  

( s e e  T ab le  A )

In n i n e  o u t  o f  t e n  c a s e s ,  t h r e s h o l d  u s in g  t h e  3 and 4 r e v i s i t a ­

t i o n s  c r i t e r i a  were i d e n t i c a l .  In one c a s e ,  t h e  4 r e v i s i t a t i o n  t h r e s ­

hold  was 5 dB h i g h e r .

The A r e v i s i t a t i o n s  t h r e s h o l d  r e q u i r e d  an a v e ra g e  o f  15.2 b lo c k s  

(47 t r i a l s )  o f  t e s t i n g  a f t e r  t h e  s u b j e c t ' s  f i r s t  e r r o r .  The t r u n c a ­

t i o n  p roduced  by th e  use  o f  t h e  3 r e v i s i t a t i o n s  c r i t e r i o n  a t  t h e  1 dB 

le v e l  p roduced  a d e c r e a s e  o f  s t a i r c a s e  l e n g th  t o  12.5 b lo c k s  (37-5 

t r i a l s  a v e r a g e )  t o  r each  t h r e s h o l d .

I t  s h ou ld  be n o te d ,  however,  t h a t  t h e  d i s t r i b u t i o n  o f  i n c r e a s e s  in 

th e  number of  b lo c k s  r e q u i r e d  f o r  t h e  4 r e v i s i t a t i o n s  c r i t e r i o n  was 

p o s i t i v e l y  skewed,  w i th  two anom alous ly  long runs  o b s e r v e d .  Most (7)  

o f  t h e  4 r e v i s i t a t i o n s  t h r e s h o l d s  were o n ly  one b loc k  lo n g e r ;  one 

was 2 b lo c k s  l o n g e r ,  bu t  one was 8 ,  and a n o t h e r  10 b lo c k s  lo n g e r  

than  would have been r e q u i r e d  f o r  a c r i t e r i o n  o f  t h r e e  r e v i s i t a t i o n s  

a t  t h e  1 dB s t e p  l e v e l .  In t h e  l a t t e r  two c a s e s ,  t h e  a d d i t i o n a l  

s t a i r c a s e  l e n g t h  was s u b j e c t i v e l y  s i g n i f i c a n t ,  in t h a t  t h e  s u b j e c t  r e ­

p o r t e d  t h a t  t h e  24 and 30 a d d i t i o n a l  t r i a l s  added t o  t h e  s t a i r c a s e s  

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

Comparisons between th e  t h r e s h o l d s  o b t a i n e d  in t h e  B r i e f  S t a i r ­

c a s e s  r e q u i r i n g  o n ly  3 r e v i s i t a t i o n s  a t  bo th  t h e  5 dB and 1 dB s t e p  

l e v e l s  and th o s e  r e q u i r i n g  4 r e v i s i t a t i o n s  a t  t h e  5 dB s t e p  l e v e l  and 

3 o r  4 r e v i s i t a t i o n s  a t  t h e  1 dB s t e p  l e v e l  cou ld  n o t  be made in te rm s  

o f  t h e i r  r e l i a b i l i t y  s i n c e  t h e  t h r e s h o l d s  f o r  s t a i r c a s e s  r e q u i r i n g  4 

r e v i s i t a t i o n s  a t  t h e  5 dB s t e p  l e v e l  and 3 r e v i s i t a t i o n s  a t  t h e  1 dB
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T a b l e  ft

Comparison of Length of Brief Staircase Procedure and Threshold 
Values for Brief Staircases Using Different Stepping Rules, for 
One Subject (AX)-

STEPPING RULES NUMBER OF REVISITATIONS
At 5 dB Step Level 3 A A 3 A A
At 1 dB Step Level 3 3 A 3 *3 A

White Noise 
Rise & Decay time 

s 1 ms

NUMBER OF BLOCKS 
AFTER FIRST ERROR 
NEEDED TO REACH 
THRESHOLD

OBTAINED 
THRESH0IH 
IN dB SPL

STIMULUS DURATION
5 ms - 12 13 - 29 29
10 ms - 1A 15 m 25 25
50 ms - 13 1A m 23 23
100 ms - 1A 2A - 21 21
500 ms - 8 -9 - 13 13

White Noise X = 
Rise & Decay time s.d.s 

= 5 ms
12.2 15 
2.A9 5.52

STIMULUS DURATION
5 ms 11 1A 15 27 31 31
10 ms 10 11 12 28 28 28
50 ms 12 9 10 2A 22 22
100 ms 19 13 15 19 21 21
500 ms 13 17 25 15 12 17

X = 
s.d.s

13 12.8 15. A 
3.53 3.03 5.77

X = 
s.d.s

1 2 .5  15 .2  

£ 6 3  5 .3 3
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l e v e l  had been d e r iv e d  from t h e  s t a i r c a s e  u s in g  4 r e v i s i t a t i o n s  a t  

bo th  l e v e l s ,  and were t h e r e f o r e  n o t  r e a l l y  independen t  m easu re s .  Ex­

a m in a t io n  o f  t h e s e  d a t a  shows t h a t  t h e  t h r e s h o l d s  f o r  t h e  3 r e v i s i t a ­

t i o n s  c r i t e r i o n  a t  each  l e v e l  a r e  s l i g h t l y  more s e n s i t i v e .

D is cu s s io n

On t h e  b a s i s  o f  t h i s  p i l o t i n g ,  i t  was d e c id e d  t h a t  s i n c e  t h r e s ­

hold  measurements based on 3 r e v i s i t a t i o n s  seemed e q u a l l y  ad eq u a te  

when compared w i th  t h o s e  based  on 4 r e v i s i t a t i o n s ,  t h e  more economical 

s t e p p i n g  r u l e  o f  3 r e v i s i t a t i o n s  a t  any i n t e n s i t y  a t  bo th  t h e  5 dB 

and 1 dB s t e p  ranges  would be used  t o  d e t e rm in e  t h r e s h o l d  in t h e  B r i e f  

S t a i r c a s e  P rocedu re  in s u b se q u e n t  t e s t i n g .

P r e l i m i n a r y  d a t a  on t h i s  p ro c e d u re  i n d i c a t e d  t h a t  i t  would r e q u i r e  

abou t  13 b lo c k s  o f  3 t r i a l s  each  (39 t r i a l s )  a f t e r  t h e  s u b j e c t ' s  f i r s t  

d escen d in g  e r r o r  t o  r each  c r i t e r i o n .

In t h e  d a t a  a c t u a l l y  c o l l e c t e d  in t h e  main s t u d y ,  th e  b r i e f  s t a i r ­

c a s e  w i th  t h e  3 r e v i s i t a t i o n s  c r i t e r i o n  proved  s l i g h t l y  s h o r t e r  than  

t h i s  v a lu e  o b t a i n e d  from p i l o t i n g .  For 19 p s y c h i a t r i c  p a t i e n t s ,  t h e  

t h r e s h o l d  p ro c e d u re  ave ra ged  11.8  b lo c k s  f o r  t h e  1000 Hz and 11.6 

b lo c k s  f o r  w h i t e  n o i s e  s t i m u l i .  The 10 n o n - p a t i e n t  s u b j e c t s  ave raged  

10.7 b lo c k s  f o r  t h e  1000 Hz s t i m u l i  and 11.4  b lo c k s  f o r  w h i t e  n o i s e .

A compar ison  o f  b r i e f  s t a i r c a s e  c l i c k  t h r e s h o l d s  w i th  3 a d d i t i o n ­

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

p r o c e d u r e  f o r  t h e s e  same p s y c h i a t r i c  p a t i e n t  s u b j e c t s  was per formed  

by Bruder  (Note 18) .  The lo n g e r  p ro c e d u re  employed a Block Up and 

Down T h r e e - i n t e r v a l  F o r c e d - c h o i c e  s t a i r c a s e  w i th  a s t e p  s i z e  o f  1 dB 

and b lo c k s  o f  3 t r i a l s .  These s t a i r c a s e s  began a t  a t h r e s h o l d  le v e l  

o b t a i n e d  in t h e  p r e c e d i n g  s e s s i o n ,  and , u s in g  t h e  s t e p p i n g  r u l e  f o r
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o b t a i n i n g  67% c o r r e c t  t h r e s h o l d ,  s t a i r c a s e s  were c o n t in u e d  u n t i l  a 

minimum o f  5 b lo c k s  a t  t h e  same i n t e n s i t y  were o b t a i n e d .  All s t a i r ­

c a s e s  in t h i s  ty p e  o f  p ro c e d u re  were c o n t in u e d  u n t i l  a t  l e a s t  10 

b lo c k s  were o b s e r v e d ,  even i f  t h e  "5 r e v i s i t a t i o n s "  c r i t e r i o n  was met.  

S t a i r c a s e s  which d id  no t  r e s u l t  in 5 r e v i s i t a t i o n s  w i t h i n  24 b lo c k s  

were d i s c a r d e d  (Yozawitz ,  1977) .  The median o f  t h e  s i g n a l  l e v e l s  

r e v i s i t e d  in a s t a i r c a s e  se rved  a s  t h e  t h r e s h o l d  e s t i m a t e ,  in c o n t r a s t  

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

t h e  v a lu e  a t  which th e  r e q u i r e d  number o f  r e v i s i t a t i o n s  a t  t h e  1 dB 

s t e p  s i z e  was r e a c h e d .  An a n a l y s i s  o f  v a r i a n c e  conf i rm ed  t h a t  t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  a c r o s s  s e s s i o n s ,  compar ing  t h e s e  two 

p r o c e d u r e s  f o r  r i g h t  e a r  t h r e s h o l d s  (F = 0 . 6 7 ,  d . f .  = 3 ,7 8 ,  p ^  . 0 5 ) ,  

and b r i e f  s t a i r c a s e s  were found t o  p roduce  r e l i a b l e  t h r e s h o l d  e s t i m a t e s  

when compared t o  th o s e  o b t a i n e d  u s in g  t h e  longe r  p r o c e d u r e .

P i l o t  Study 2;  S t im u lu s  Frequency

R a t i o n a l e

S ince  t h e  e a r l i e s t  l i t e r a t u r e  on a u d i t o r y  temporal  i n t e g r a t i o n ,  

i t  has been no te d  t h a t  t h e  s l o p e  and i n t e r c e p t  o f  temporal  i n t e g r a t i o n  

f u n c t i o n s  d i f f e r  w i th  r e s p e c t  t o  t h e  f r e q u e n c y  p a r a m e t e r .

Garner (1947b) and M iakolczy-Fodor  (1959) r e p o r t e d  f l a t t e r  s l o p e s  

w i th  a 250 Hz to n e  and s t e e p e r  s l o p e s  w i th  a 1000 Hz to n e  a s  compared 

t o  t h e  s l o p e s  f o r  w h i t e  n o i s e  o r  4000 Hz s t i m u l i .

I f  t h e  f r e q u e n c y  under  i n v e s t i g a t i o n  n e ig h b o r s  a s i g n i f i c a n t l y  

more o r  l e s s  s e n s i t i v e  f r e q u e n c y ,  o r  d i f f e r s  g r e a t l y  in t h r e s h o l d  

compared t o  t h e  w h i t e  n o i s e  o f  i t s  s w i t c h i n g  t r a n s i e n t s ,  t h e n " f r e q u e n c y  

s p l a s h " e f f e c t s  w i l l  be a p t  t o  confound b r i e f  t h r e s h o l d  measurements 

t o  a g r e a t e r  e x t e n t .  F r e q u e n c i e s  d i s p l a y i n g  a s i g n i f i c a n t  d e p a r t u r e
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from l o g - l o g  l i n e a r i t y  in t h e i r  tempora l  i n t e g r a t i o n  f u n c t i o n s  would 

no t  be employed in s ubse quen t  t e s t i n g  o f  d u r a t i o n  e f f e c t s  in p s y c h i a t ­

r i c  p a t i e n t s .

P rocedu re

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

and temporal  i n t e g r a t i o n ,  r i g h t  e a r  audiograms f o r  two n o n - p a t i e n t  

s u b j e c t s  (J.T. and A.Y.) were o b t a i n e d  f o r  250,  500,  1000, 2000 and 4000 

Hz a t  s t i m u l u s  d u r a t i o n s  o f  2,  10, and 500 ms. S t im ulus  d u r a t i o n  i s  

d e f i n e d ,  a s  i t  was in t h e  p r i o r  p i l o t i n g  s t u d y ,  a s  t h e  t im e  between 

t h e  h a l f -p o w e r  p o i n t s  o f  s t i m u l u s  o n s e t  and o f f s e t .  The b r i e f e s t  

and l o n g e s t  d u r a t i o n s  used h e re  were t h o s e  which were used  in t h e  

su b se q u en t  i n v e s t i g a t i o n  o f  r e l a t i o n s h i p s  between t h e  t h r e s h o l d s  a t  

d i f f e r e n t  d u r a t i o n s  and p s y c h i a t r i c  symptomatology.  The 10 ms con­

d i t i o n  was i n c lu d e d  in t h i s  p i l o t i n g  a s  an added check on t h e  l i n e a r ­

i t y  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n s  examined h e r e .  The r i s e  

and decay  t im e  was 1 ms, chosen  b eca u se  i t  would p e rm i t  t h e  use  o f  t h e  

b r i e f  2 ms s t i m u l u s  d u r a t i o n  c o n d i t i o n .  Th i s  1 ms r i s e  and decay  

t ime was t h e  one which was l a t e r  used  in t h e  main s tu d y  w i th  p s y c h i a t ­

r i c  p a t i e n t s .

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

and t h e  s t e p p i n g  r u l e s  e s t a b l i s h e d  in P i l o t  Study 1 (3 r e v i s i t a t i o n s  

a t  bo th  t h e  5 dB and 1 dB s t e p  l e v e l s ) ,  t h r e s h o l d s  were measured a t  

250,  500,  1000, 2000 and 4000 Hz.

Data f o r  each  s t i m u l u s  d u r a t i o n  were c o l l e c t e d  in a s e p a r a t e  

s e s s i o n ,  and d e t e r m i n a t i o n s  o f  t h r e s h o l d  a t  t h e  d i f f e r e n t  s t i m u l u s  

f r e q u e n c i e s  w i t h i n  each  s e s s i o n  were made in a p r e d e t e rm in e d  random 

o r d e r .
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The 500 ms t h r e s h o l d  was measured  i n i t i a l l y ,  then  t h e  2 ms a u d i o ­

gram was measured  in t h e  n e x t  s e s s i o n .  The 500 ms audiogram was sub­

s e q u e n t l y  r e p l i c a t e d  f o l lo w e d  by t h e  10 ms audiogram in t h e  n ex t  

s e s s i o n .

R e s u l t s

Averaged d a t a  f o r  t h e  two s u b j e c t s  a r e  shown a lo n g  w i th  a l e a s t  

s q u a re s  f i t  t o  t h e s e  d a t a  in F ig u re  A . I n d iv i d u a l  d a t a  f o r  each  sub ­

j e c t ,  a long  w i th  l e a s t  s q u a r e s  f i t s  a r e  shown in F i g u r e s  B and C . 

S ince  temporal  i n t e g r a t i o n  i s  e x p e c te d  t o  be l i n e a r  on a l o g - l o g  a x i s ,  

log  d u r a t i o n  and t h r e s h o l d  in dB SPL were  u s e d .

T ab le  B g i v e s  t h e  o b t a i n e d  t h r e s h o l d  v a l u e s  f o r  t h e s e  s u b j e c t s ,  

t h e i r  a v e r a g e s ,  and t h e  l e a s t  s q u a r e s  f i t s ,  s l o p e s ,  and y - i n t e r c e p t s  

( p r o j e c t e d  1 ms t h r e s h o l d s )  f o r  t h e s e  s u b j e c t s .  T a b le s  C and 0 g iv e  

i n d i v id u a l  d a t a  f o r  each  s u b j e c t .

R e l i a b i l i t y . S ince  a r e p l i c a t i o n  had been made f o r  bo th  sub­

j e c t s  o f  t h e  d a t a  a t  500 ms f o r  a l l  f r e q u e n c i e s ,  r e l i a b i l i t y  o f  t h e s e  

measures  cou ld  be examined.

For s u b j e c t  J.T., f o u r  t h r e s h o l d  v a l u e s  were r e p l i c a t e d  w i t h i n  

1 dB, and one t h r e s h o l d  v a l u e  was r e p l i c a t e d  w i t h i n  3 dB. For  s ub ­

j e c t  A.Y., two t h r e s h o l d  v a l u e s  on t h e  500 ms b r i e f  audiogram were e x ­

a c t l y  r e p l i c a t e d ;  two v a l u e s  were r e p l i c a t e d  w i t h i n  1 dB, and one 

v a l u e  was r e p l i c a t e d  w i t h i n  2 dB.

Temporal Integration as a Function of Stimulus Frequency.
A verag ing  a c r o s s  t h e  two s u b j e c t s ,  l i n e a r  f i t s  w i th  t h e  s t e e p e s t  s l o p e s  

were  found  f o r  1000, 250 ,  and 2000 Hz s t i m u l i .  T h e i r  s l o p e s  were  —9»7» 

- 8 . 3 2 ,  and - 8 . 0 4 ,  r e s p e c t i v e l y .  S h a l lo w e r  s l o p e s  were seen  f o r  500 Hz 

and 4000 Hz s t i m u l i .  These s l o p e s  were - 7 . 7 2  and -7 .59>  r e s p e c t i v e l y .



*

0.00
log

stim ulus
ouratxow cHS5

Figure A , Least-squares f i t s  

for pilot data on two subjects.

0
258 HI ©

4000 H i  A

1000 HI
2000 H^ 0

"3.00

g j f i t

- 8 . 3 2

- 7 . 7 2

- 7.59

- 9.73 

- 9 . 9 *

too~4-



TH
RE
SH
OL
D 

COB
 
3P
LJ

SUBJECT A.Y
RISE & DECAY TIME - 1 MS

B8.88.J

FREQUENCY SLOPE

28 . S 8J

HZ

HZ

881.5888

LOO STIMULUS DURATION CMS>

Figure B, Least-squares fits for polot data for s u b j e c t  A.Y. N>s



TH
RE

SH
OL

D 
<D

B 
SP

L>

ea.88_

SUBJECT J.T.
RISE ft DECAY TWE - I KS

18.88.

I.S8 8888 S8

FREQUENCY

250 HZ O 
508 HZ V

4000 HZ A

2000 HZ 0 1000 HZ

LOO STIMULUS DURATION CHS>
Figure C- Least-squares f i t s  fo r  p i l o t  data for  subject  J .T.

SLOPE

“8.76
“6.95

“ 8 . 1 0

-9.0010.57

too
VO



210

Table B

Data fo r  Two Subjects a t  Three Durations and 

Five Frequencies: Least Squares F its  to  Assess L in ea rity

2 10 500 a STIMULUS DURATION (n

250 Hz
Rise & Decay

54.2
48.2

48.2
46.2

35.2
28.2

AY
JT

Thresholds in  dB SPL

Time = 1 ms ST.'S 47.2 31.7 Mean

51.95 46.14 32.01 Least Squares F it

r  = -0,.9958 . r 2 = 0.9916
a = 54.46 b = -8 . 32

500 Hz
Rise & Decay

46.6
37.6

43.6
39.6

25.6
22.6

AY
JT

Thresholds in  dB SPL

Time = 1 ms 4J.T 41.6 24.1 Mean

43.60 38.21 25.09 Least Squares F it

r  = -0,.9531 r 2 = 0.9085
a = 45.93 b = -7 . 72

1000 Hz 
Rise & Decay

29.0
19.0

20.0
13.0

7.0
-6 .0

AY
JT

Thresholds in  dB SPL

Time = 1 ms 24.0 16.5 0.5 Mean

23.71 16.91 0.38 Least Squares F i t

r  = -0,.9995 r 2 = 0.9991
a = 26.64 b = -9 .73

2000 Hz 
Rise & Decay

21.4
19.4

16.4
11.4

4.4
-2 .6

AY
JT

Thresholds in  dB SPL

Time = 1 ms 20.4 13.9 0 .9 Mean

20.04 14.41 0.75 Least Squares F i t

r  = -0.9989 r 2 = 0. 9979
a = 22.46 b = -8 .04

4000 Hz 
Rise & Decay

39.0
30.0

34.0
22.0

22.0
10.0

AY
JT

Thresholds in  dB SPL

Time = 1 ms 34.5 28.0 16.0 Mean

Note.

a Average of 
two re p lic a t io n s .

34.01 28.70

r  = -0.9978 
a = 36.29

15.80

r 2 = 0. 
b = -7 .

9956
59

Least Squares F it



Table C . Data For Subject AY a t  Three Durations and Five Frequencies: 

Least Squares Fits to Assess Linearity

2 (5)** 10 (50)** (100)** 500* Stlnulus Duration fas)

250 Hz 
Rise/Decay 
T1me«l ms

54.2 

53.99 

r  •  -.9996

48.2 

48.49 

r2 •  .9993

35.2 

35.12 

a -  56.36

Threshold (dB SPL) 

Least Squares F it 

k »  -7.87
500 Hz 46.6 43.6 25.6 Threshold (dB SPL)
Rise/Decay
Time«l ms 47.99 41.63 26.17 Least Squares F it

r  -  -.9880 r2 •  .9762 a -  50.73 b ■ -9.10
1000 Hz 29.0 20.0 7.0 Threshold (dB SPL)
Rise/Decay
T1me*1 ms 27.84 24.31 21.63 15.42 12.74 6.52 Least Squares F it

r  -  -.9913 r2 •  .9828 a > 30.52 b -  -8.69

2000 Hz 21.4 16.4 4.4 Threshold (dB SPL)
Rise/Decay
T1me*l ms 21.38 16.43 4.39 Least Squares Fit

r « -.9999+ r 2 -  .9999+ a ■ 23.51 b •  -7.08

4000 Hz 39.0 34.0 22.0 Threshold (dB SPL)
R1se/Decay
T1me«l ms 38.98 34.03 21.99 Least Squares F it

r  ■ -.9999+ r 2» .9999+ a -  41.11 b * -7.08

Notes.

* Average of Two Replications
** Least Squares Points for R eliability Comparisons with P ilo t Study 3 
r  ■ Correlation of Data with Least Squares F it 
r 2« Index of Linearity 
a ■ y Intercept
b ■ Slope of Temporal Integration Function
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Table d . tat* Tor Subject JT a t Three Durations and Five Frequencies:

Least Squares Fits to Assess Linearity 

_____________  2 (5)** 10 (SO)** (100)** 500* Stimulus Duration fas)

250 Hz 
Rise/Decay 
Time*l as

48.2

49.91

r  -  -.9808

46.2 

43.79 

r 2 -  .9619

28.2 

28.90 

a -  52.55

Threshold (dB SPL) 

Least Squares F it 

b -  -8.76

500 Hz 37.6 39.6 22.6 Threshold (dB SPL)
R1se/Decay
T1me*l ms 40.44 35.58 23.77 Least Squares F it

r  ■ -.9229 r 2 •  .8518 a « 42.54 b -  -6.95

1000 Hz 19.0 13.0 -6.0 Threshold (dB SPL)
Rise/Decay
71me*l ms 19.57 15.37 12.19 4.80 1.62 -5.76 Least Squares F it

r ■ -.9985 r2 • .9969 a -  22.76 b > -10.57

2000 Hz 19.4 11.4 •2.6 Threshold (dB SPL)
Rise/Decay
T1me*l ms 18.69 12.40 -2.89 Least Squares F it

r  -  -.9968 r 2 « .9936 a • 21.40 b -  -  8.00

4000 Hz 30.0 22.0 10.0 Threshold (dB SPL)
R1se/Decay
T1me*1 ms 29.03 23.27 9.60 Least Squares F it

r  * 9927 r2 ■ .9854 a -  31.47 b * -8.10
N otes.

* Average of Two Replications
+* Least Squares Points for Reliability Comparisons with P ilo t Study 3
r  » Correlation of Data with Least Squares F it 
2

r  » Index of Linearity 
a ■ y Intercept
b * Slope of Temporal Integration Function
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For each  s u b j e c t  t r e a t e d  i n d i v i d u a l l y ,  s l o p e s  f o r  250 ,  500,  1000, 2000 

and 4000 Hz w ere ,  r e s p e c t i v e l y ;  f o r  AY, - 7 . 8 7 ,  - 9 . 1 0 ,  - 8 . 8 9 , - 7 .0 8  

and - 7 . 0 8 ;  f o r  t h e  o t h e r  s u b j e c t ,  JT ,  s l o p e s  w ere ,  - 8 . 7 6 , - 6 . 9 5 ,  - 1 0 .5 7 ,  

- 9 .0 0  and - 8 . 1 0 .

L i n e a r i t y  o f  t h e  Temporal I n t e g r a t i o n  F u n c t i o n s . Squared  mul-
2

t i p l e  c o r r e l a t i o n  v a l u e s  ( r  ) a r e  used h e re  a s  a measure o f  t h e  l i n e a r ­

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

shou ld  n o t  be viewed a s  i n d i c e s  o f  c o r r e l a t i o n  on p r e d i c t a b i l i t y  

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

t h e s e  d a t a  a c c o u n ted  f o r  o v e r  99% o f  t h e  v a r i a n c e  f o r  250 Hz, 1000 Hz, 

2000 Hz, and 4000 Hz when t h e  d a t a  were poo led  f o r  t h e  two s u b j e c t s .

For 500 Hz, t h e  l e a s t  s q u a r e s  f i t  acc o u n ted  f o r  o v e r  90% o f  t h e  v a r i ­

ance  when t h e  d a t a  were poo led  f o r  t h e  two s u b j e c t s .

For s u b j e c t  AX, t h e  l e a s t  s q u a r e s  f i t  a c c o u n ted  f o r  o v e r  99% 

o f  t h e  v a r i a n c e  f o r  250 Hz, 2000 Hz, and 4000 Hz. At 500 Hz and a t  

1000 Hz, l i n e a r  components were over  97 and 98%, r e s p e c t i v e l y .

For J.T., l i n e a r  components were o v e r  99% f o r  1000 Hz and 2000 Hz. 

a t  250 Hz, 500 Hz, and 4000 Hz, th e y  accoun ted  f o r  o v e r  9 6 , 8 5 , and 

98% o f  t h e  v a r i a n c e  r e s p e c t i v e l y .

D is c u s s io n

I t  can be o b s e rv e d  from t h e  d a t a  o f  p i l o t  s u b j e c t  J.T. ( s ee  

F ig u r e  C and T ab le  D ) t h a t  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n s  f o r  

t h e  f r e q u e n c i e s  a t  which he had t h e  h i g h e s t  a b s o l u t e  t h r e s h o l d  (250 

and 500 Hz) d id  n o t  m a i n t a i n  t h e i r  l i n e a r i t y  a t  t h e  b r i e f e s t  d u r a t i o n s ,  

and have a lower t h r e s h o l d  than  would be e x p e c te d  from p r e d i c t i o n s  

based  s o l e l y  on i n t e n s i t y  x t im e  r e c i p r o c i t y .  T h i s  s u b j e c t  was p r o b ­

a b l y  d e t e c t i n g  a n o i s e  s t i m u l u s  (produced  by s w i t c h i n g  t r a n s i e n t s )



t o  which he was more s e n s i t i v e ,  r a t h e r  th a n  a p u re  to n e  s t i m u l u s  a t  

t h e s e  d u r a t i o n s .  One can n o t e ,  however,  t h a t  t h e  l i n e a r i t y  o f  t h e  

f u n c t i o n  i s  un im pa ired  a t  t h e  f r e q u e n c i e s  t o  which he was t h e  most 

s e n s i t i v e  (1000 and 2000 Hz) and a s l i g h t  b reak  in l i n e a r i t y  can be 

seen  f o r  h i s  4000 Hz t h r e s h o l d s  a t  a 2 ms d u r a t i o n .  J.T.'s d a t a  f o r  

1000 Hz p ro v id e d  a r e p l i c a t i o n  o f  Garner and M i l l e r ' s  (1945;  1947) 

and G a r n e r ' s  (1947b) p e r f e c t  temporal  i n t e g r a t i o n  f i n d i n g s  f o r  1000 

Hz s t i m u l i .  These a u t h o r s  r e p o r t e d  s l o p e s  w i th  a b s o l u t e  v a l u e s  o f  

o ve r  10 f o r  1000 Hz s t i m u l i  f o r  f u n c t i o n s  i n c l u d i n g  d u r a t i o n s  under 

8 ms.

For A.Y.'s d a t a ,  no r e l a t i o n s h i p  between h i s  s e n s i t i v i t y  ( a b s o l u t e

t h r e s h o l d )  a t  d i f f e r e n t  f r e q u e n c i e s  and t h e  l i n e a r i t y  o f  t h e  temporal

i n t e g r a t i o n  f u n c t i o n  a t  t h e s e  f r e q u e n c i e s  was fo u n d .  All AX's d a t a

2in t h i s  p i l o t i n g  were h i g h l y  l i n e a r  ( t h e  s m a l l e s t  r  was . 9 7 6 ) .

Based on t h e  r e s u l t s  o f  t h i s  p i l o t i n g ,  i t  was dec id ed  t h a t  i n ­

s t e a d  o f  c o l l e c t i n g  f u l l - r a n g e  audiograms a t  s e v e r a l  s t im u l u s  d u r a ­

t i o n s  f o r  t h e  p s y c h i a t r i c  p a t i e n t  s u b j e c t s ,  t h e  l e s s  t ime-consuming 

p ro c e d u re  o f  e x am in a t io n  o f  o n ly  b r i e f  (2 ms) and long (500 ms) t h r e s ­

h o ld s  f o r  1000 Hz and w h i t e  n o i s e  s t i m u l i  f o r  bo th  t h e  r i g h t  and l e f t  

e a r s  would be a d o p t e d .  As t h e  temporal  i n t e g r a t i o n  f u n c t i o n s  f o r  t h e  

1000 Hz and w h i t e  n o i s e  c o n d i t i o n s  were l i n e a r ,  th e y  cou ld  be economic­

a l l y  s p e c i f i e d  by two d a t a  p o i n t s .  Choice  o f  w h i t e  n o i s e  was based  

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

ing t r a n s i e n t s ,  a s  i t  i s  a l r e a d y  b road -band  in c h a r a c t e r  ( M i l l e r ,  1948) 

t h i s  had been s u b s t a n t i a t e d  by p i l o t i n g  work.

As Baru and Karaseva  (1972) have n o t e d ,  t h e  use  o f  w h i t e  n o i s e  

b u r s t s  has t h e  ad v a n ta g e  o f  p r e s e n t a t i o n  o f  an a c o u s t i c  s t i m u l u s  w i th



215

un ifo rm  s p e c t r a l  d e n s i t y  a t  a l l  f r e q u e n c i e s .  Changes in s p e c t r a l  

co m p o s i t io n  due t o  s w i t c h i n g  t r a n s i e n t s  and d e c re a s e d  s t im u l u s  d u r a ­

t i o n  a r e  l e s s  marked f o r  w h i t e  n o i s e  than  f o r  t o n e s .

250 and 500 Hz s t i m u l i  were no t  used because  t h e  l i n e a r i t y  o f  

t h e i r  tempora l  i n t e g r a t i o n  f u n c t i o n s  was found  t o  be im p e r fec t  a t  

b r i e f  d u r a t i o n s  f o r  s u b j e c t  J.T. (p ro b a b ly  due t o  s w i t c h i n g  t r a n s i e n t s ) .  

4000,  2000 and 1000 Hz s t i m u l i  remained a s  p o s s i b l e  c a n d i d a t e s  f o r  

employment in f u r t h e r  i n v e s t i g a t i o n .  1000 Hz was c hosen ,  based  on 

i t s  more e x t e n s i v e  use  in t h e  p u b l i s h e d  l i t e r a t u r e .  In a rev iew 

o f  a u d i t o r y  temporal  i n t e g r a t i o n  l i t e r a t u r e  from 1893 t o  1973> Wright  

(Note 19) c i t e d  32 s t u d i e s  which used 1000 Hz s t i m u l i ,  24 s t u d i e s  

which used 4000 Hz s t i m u l i ,  and o n ly  15 s t u d i e s  which used  2000 Hz.

1000 Hz s t i m u l i  p r o v id e  a more s a t i s f a c t o r y  measure t o  complement 

w h i t e  n o i s e  s t i m u l i ,  l y i n g  a t  t h e  r e g io n  o f  maximum a u d i t o r y  s e n s i t i v ­

i t y ,  and be ing  r e l a t i v e l y  u n d i s t u r b e d  by a u d i t o r y  changes  due t o  o ld  

age o r  c o c h l e a r  d i s e a s e .  At b r i e f  d u r a t i o n s ,  however,  t o n a l  s t i m u l i  

do tend  t o  l o s e  t h e i r  c h a r a c t e r i s t i c  f r e q u e n c y .  At t h e  b r i e f e s t  d u r a ­

t i o n s ,  even a ' f c l i c k - p i t c h "  i s  no t  d e t e c t a b l e .

One u n f o r t u n a t e  d i s a d v a n t a g e  i n h e r e n t  in t h e  use  o f  g a u s s i a n  

w h i t e  n o i s e  s t i m u l i  i s  t h e i r  f l u c t u a t i o n s  in f r e q u e n c y  c o m p o s i t io n  

a t  v e ry  b r i e f  d u r a t i o n s .

One s o l u t i o n  t o  t h e  i n s t a b i l i t y  problem in d e a l i n g  w i th  n o i s e  

s t i m u l i  and w i th  v e ry  b r i e f  to n a l  s t i m u l i  would in v o lv e  t h e  u s e  o f  

" f r o z e n "  r e c o rd e d  s t i m u l i ,  which would be r e c o rd e d  a t  each  i n t e n s i t y  

l e v e l ,  and r e - p l a y e d  on each  s t i m u l u s  p r e s e n t a t i o n .  T h i s  would make 

t h e  s t i m u l i  i d e n t i c a l  from t r i a l  t o  t r i a l .  T h i s  was u n f e a s i b l e  in 

t h e  p r e s e n t  s t u d y ,  a s  t h e  n e c e s s a r y  equipment was u n a v a i l a b l e .
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P i l o t  Study 3i S t im u lus  R i s e  and Decay Time

R a t i o n a l e

As M i l l e r  (19^8) n o t e d ,  s w i t c h i n g  t r a n s i e n t s  produced by the  

o n s e t  and o f f s e t  o f  a to n e  a l t e r  t h e  f r e q u e n c y  components o f  t h e  

s t i m u l u s ,  making i t  im p o ss ib le  t o  produce  th e  s e n s a t i o n  o f  a pu re  

t o n e .  This  problem becomes more s e v e r e  a t  b r i e f  s t i m u l u s  d u r a t i o n s  

and w i th  t h e  s h o r t e r  r i s e  and decay  t i m e s .

As t h e  d u r a t i o n  o f  a s i n u s o i d a l  s t i m u l u s  d e c r e a s e s ,  th e  

c o n t r i b u t i o n  o f  th e  " f r e q u e n c y  s p l a s h "  due t o  s w i t c h i n g  t r a n s i e n t s  

becomes g r e a t e r .  At e x t r e m e ly  b r i e f  d u r a t i o n s ,  t h e  s i n u s o i d a l  

s t im u l u s  i s  p e r c e i v e d  as  be ing  more c l i c k l i k e .  If  t h e  e a r  t e s t e d  i s  

more o r  l e s s  s e n s i t i v e  to  t h e  w id e r  band o f  f r e q u e n c i e s  o f  t h e  c l i c k  

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

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

The bandwidth  o f  a t o n e  i s  i n v e r s e l y  r e l a t e d  t o  i t s  d u r a t i o n .  

T h i s  im p l ie s  t h a t  t h e  bandwidth  o f  a p u re  t o n e  i n c r e a s e s  a s  i t s  d u r a ­

t i o n  d e c r e a s e s ,  t h u s  a f f e c t i n g  t h e  s lo p e  o f  t h e  I x T f u n c t i o n .  How­

e v e r ,  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n  f o r  w h i t e  n o i s e  shou ld  not  

change  in s l o p e  a t  s h o r t  d u r a t i o n s  t o  as  g r e a t  an e x t e n t  a s  t h e  tem­

pora l  i n t e g r a t i o n  f u n c t i o n  f o r  a s i n u s o i d a l  s t i m u l u s ,  because  i t  i s  

a l r e a d y  a broadband  s t i m u l u s .  However, a s  n o te d  above ,  w h i t e  n o i s e  

s t i m u l i  do become more v a r i a b l e  a t  b r i e f  d u r a t i o n s .  Th i s  v a r i a b i l i t y  

has  o n ly  a s l i g h t  e f f e c t  on t h r e s h o l d  m easurements .

I t  had been dec id ed  t h a t  i t  was d e s i r a b l e  t o  s e l e c t  s t im u l u s  

d u r a t i o n s  f o r  use  in t h e  main s tu d y  which would maximize t h e  d u r a t i o n  

e f f e c t  ( t h e  d i f f e r e n c e  between t h r e s h o l d s  t o  t h e  b r i e f  and long 

s t i m u l i ) .  The s h o r t e r  t h e  b r i e f  s t i m u l u s  u s e d ,  t h e  g r e a t e r  would be
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t h e  d u r a t i o n  e f f e c t  o b s e rv e d .

I f  a long s t i m u l u s  r i s e  and decay t ime were c h o s e n ,  l e s s  con­

found ing  o f  s t i m u l u s  f r e q u e n c y  by s w i t c h i n g  t r a n s i e n t s  would o c c u r .  

However, a long r i s e  and decay t ime would le n g th e n  t h e  d u r a t i o n  o f  

t h e  b r i e f  s t i m u l i ,  a s  r i s e  and decay  t ime p l a y  a r o l e  in d e t e rm in in g  

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

c u l a t e d  by add ing  t h e  s t i m u l u s  d u r a t i o n  p e r  s e  and i  o f  t h e  r i s e  + 

decay t im es  o f  t h e  s t i m u l u s ,  i t  would be im p o ss ib l e  t o  have a s t im u lu s  

o f  under  5 ms in d u r a t i o n  i f  a 5 ms r i s e  and decay  t im e  were employed.

This  p i l o t i n g  was per fo rmed t o  a s s e s s  t h e  i n f l u e n c e  o f  1 and 5 ms

r i s e  and decay  t im es  on th e  shape o f  t h e  temporal  i n t e g r a t i o n  f u n c ­

t i o n s  f o r  t h e  1000 Hz and n o i s e  s t i m u l i  t o  be used  in t h e  main s tu d y .

I t  was d e c id e d  t h a t  i f  t h e s e  f u n c t i o n s  r e t a i n e d  s u b s t a n t i a l  l i n e a r i t y  

f o r  t h e  b r i e f  (1 ms) r i s e  and decay  t i m e s ,  t h e s e  p a r a m e te r s  would be 

employed in t h e  main s t u d y ,  a l l o w in g  f o r  t h e  use  o f  b r i e f e r  t o t a l  

s t i m u l u s  d u r a t i o n s .

P rocedure

In o r d e r  t o  examine t h e  e f f e c t  o f  s t i m u l u s  r i s e  and decay t im es  

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

per formed  on th e  two n o n - p a t i e n t  s u b j e c t s ,  J . T .  and A.Y.

R is e  and decay  t im es  o f  1 ms and 5 ms were employed u s in g  bo th

1000 Hz and w h i t e  n o i s e  s t i m u l i  a t  t o t a l  e q u i v a l e n t  s t i m u l u s  d u r a t i o n s  

o f  5 ,  10, 50,  100 and 500 ms. T h re s h o ld s  were c o l l e c t e d  f o r  each  d u r a ­

t i o n  u s i n g  one r i s e  and decay t im e  p e r  s e s s i o n ,  and one f r e q u e n c y  p e r  

s e s s i o n ,  w i th  o r d e r  o f  t o t a l  s t i m u l u s  d u r a t i o n s  randomized .  T o ta l  

e q u i v a l e n t  s t i m u l u s  d u r a t i o n  was d e f i n e d  a s  s t i m u l u s  d u r a t i o n  p l u s  i  

t h e  s t i m u l u s  r i s e  + s t i m u l u s  decay t i m e .  R i s e  and decay  t im e s  were
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always  e q u a l .  R e p l i c a t i o n s  o f  some p o i n t s  were made in s e p a r a t e  

s e s s i o n s .  Only r i g h t  e a r  d a t a  were c o l l e c t e d .

R e s u l t s

S t a b i l i t y  o f  t h r e s h o l d  upon r e p l i c a t i o n . Some t h r e s h o l d s  were 

r e p l i c a t e d  in o r d e r  t o  d e t e rm in e  t h e  r e l i a b i l i t y  o f  t h e  o b t a in e d  

m e a su re s .  In l a t e  d a t a  a n a l y s i s ,  t h e  a v e ra g e  o f  t h e s e  two d e t e r m i n a ­

t i o n s  was used when t h e  a v e ra g e  o f  bo th  s u b j e c t s '  p e r fo rm ance  was 

examined.  For t h e  a n a l y s i s  o f  t h e  i n d i v i d u a l  s u b j e c t ' s  d a t a ,  bo th  r e p -  

l i c a t i o n s  were in c lu d ed  in t h e  l e a s t  s q u a r e s  f i t s .

As can be seen in T ab le  E , f o r  s u b j e c t  J . T . ,  two r e p l i c a t i o n s  

r e s u l t e d  in t h r e s h o l d s  1 dB a p a r t .  Nine r e p l i c a t i o n s  were o b t a i n e d  

f o r  A . Y . ' s  t h r e s h o l d s .  Three o f  t h e s e  t h r e s h o l d  r e p l i c a t i o n s  r e s u l t ­

ed in i d e n t i c a l  v a l u e s ,  two o b t a i n e d  a 1 dB d i f f e r e n c e ,  two produced  

a 2 dB d i f f e r e n c e ,  and 4 and 5 dB d i f f e r e n c e s  were o b t a i n e d  on one 

r e p l i c a t i o n  e a c h .  For t h e s e  e l e v e n  r e p l i c a t i o n s ,  t h e  mean t h r e s h o l d  

d i f f e r e n c e  was 1 .54  dB ( s . d .  = 1 . 6 3 ) .

Data were ave ra ged  a c r o s s  t h e  two s u b j e c t s  and f i t  by a l e a s t  

s q u a r e s  l i n e a r  r e g r e s s i o n  ( s e e  T ab le  E ) .  In d iv i d u a l  d a t a  f o r  t h e  

two s u b j e c t s  a r e  shown in F ig u r e s  D and E and in T ab le s  F and G .

R e l i a b i l i t y . An e x a m in a t io n  was made o f  t h e  s i m i l a r i t y  between 

t h e  1000 Hz, 1 ms r i s e  and decay t im e  c o n d i t i o n  i n v e s t i g a t e d  in P i l o t  

Study 3 and t h e  1000 Hz c o n d i t i o n  examined in P i l o t  S tudy 2 .  Using 

t h e  l e a s t - s q u a r e s  l i n e a r  f i t s  t o  t h e s e  d a t a ,  t h e  500 ms d u r a t i o n  

c o n d i t i o n s  were w i t h i n  .07  dB o f  each  o t h e r  f o r  A .Y . ,  and w i t h i n  3*76 

dB f o r  J . T . ;  t h e  10 ms d u r a t i o n  c o n d i t i o n s  were w i t h i n  0 . 4  and 0 .27  dB 

o f  each  o t h e r ,  and t h e  y - i n t e r c e p t s  o f  t h e  temporal  i n t e g r a t i o n  f u n c ­

t i o n s  were  a p p r o x im a te ly  0 .5 9  and 1 .76  dB a p a r t .
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Table £ .  Data for Two Subjects at Two Rise and Decay Times 

and Two Frequencies: Least Squares Fits

5 10 50 100 500 STIMULUS DURATION (ms)

1000 Hz 27 19 17 12 7 AY Thresholds 1n dB SPL
Rise & Decay 15 14 4 4 -1 JT
Time = 1 ms 21 16.5 10.5 8 3 Mean

19.90 17.25 11.10 9.48 2.29 Least Squares Fit

r  = -0.9929 r2 3 0.9859
a 3 26.06 b 3 -8.80

1000 Hz 24 17 14 11 8 AY Thresholds in dB SPL
Rise & Decay 24 22 14 9
Time = 5 ms 14 8 8 4 -6 JT

3 -8
19 13.75 8 7.25 .75 Mean
17.53 15.04 9.07 6.49 .51 Least Squares Fit

r  3 -0.9860 r2 = 0.9721
a 3 23.61 b = -8.56

Noise 29 25 23 21 13 AY Thresholds in dB SPL
Rise & Decay 24 22 19 14 10 JT
Time = 1 ms 26.5 23.5 21 17.5 11.5 Mean

26.58 24.42 19.43 17.28 12.29 Least Squares Fit

r  3 -0.9850 r2 3 0.9702
a 3 31.57 b 3 -7.14

Noise 27 28 24 20 15 AY Thresholds in dB SPL
Rise S Decay 31 28 22 21 17
Time = 5 ms 24 21 17 14 11 JT

26.5 24.5 20.0 "'17.25 13.5 Mean
26.43 24.44 19.82 17.83 13.22 Least Squares Fit

r  3 -0.9979 r2 3 0.9959
a = 31.05 b 3 -6.61

Notes.
a = y axis Intercept, predicted value of threshold a t 1 ms duration (log 1 * 0 )  
r  3 correlation of data with least squares f i t  
b = slope of temporal integration function
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Table F . Data fo r  Subject AY a t  Two Rise and Decay Tines 

and Two Frequencies: Least Squares F i ts

( 2 )* 10 50 100 500 Stimulus 
Duration (ns)

1000 Hz 
K l s e / u e c a y  
T1mes l ms 

(28.

1000 Hz 
R1 se/Decay 
T1me=5ms

27 19 17 12 7
38) 24.76 22.03 15.68 12.94 6.59

r  - -.9619 
a « 31.11

r*
b

.9253
>9.08

(25,

Using

24 17 14 11 8
24 22 14 9

19) 22.45 20.39 15.58 13.52 8.72

Threshold In dB SPL 
Least Squares F i t

Threshold 1n dB SPL 

Least Squares F i t

average fo r  each du ra tion :
r  « -.9511 r2 « .9045
a « 27.26 b • -6 .87

Using Ind iv idual va lues:
r2 -  .9177 

a « 27.88 b - -7 .60
Noise
R1se/Decay
Time=lms

(31.

Noise
R1se/Decay
T1me«5ms

29 25 23 21 13
68) 28.82 26.65 21.63 19.46 14.44

-.9672
33.84

r2 
b «

■ .9355 
-7 .19

(32

Using

27 28 24 20 16
31 28 22 21 17

16) 29.49 27.46 22.76 20.74 16.04

Threshold 1n dB SPL 
Least Squares F i t

Threshold In dB SPL 

Least Squares F i t

average fo r  each d u ra tion :
r  .  - .9714 r* ■ .9435
a * 34.19 b « -6 .72

Using Ind iv idual values
r2 - .94584 

a •  33.94 b * -6.51



Table & . Data fo r  Subject JT a t  Two Rise and Decay Tines 

and Two Frequencies: Least Squares F i ts

10 50 100 500 S tlnu lu s  
Duration (ns)

1000 Hz
R1se/Decay
T1me*lms

(18.44)

1000 Hz
Rise/Decay
T1me«5ms

(18.09)

Noise
R1se/Decay 
T1mee lms

(27.16)

Noise
R1se/Decay 
Time” 5ms

(25.96)

15 14 4 4 -1 Threshold In dB SPL
15.05 12.48 6.52 3.96 >2.0 Least Squares F i t

r  -  -.9748 
a -  21.00

14 8

14.23 11.31

r  ■ -.9458 
a -  21.01

r z -  .9503 
b -  -8 .52

8 Threshold In dB SPL. 4 -6
3 -8

4.54 1.62 -5 .16  Least Squares F i t

r2 » .8945 
b -  -9 .70

24 22 19 14 10 Threshold 1n dB SPL
24.33 22.20 17.24 15.10 10.14 Least Squares F i t

r
a

-.9830
29.29

r2 
b ■

.9662
•7.10

24 21 17 14 11 Threshold 1n dB SPL
23.38 21.42 16.88 14.93 10.40 Least Squares F i t

r
a

-.9917
27.91

r 2 « .9834 
b -  -6 .49
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L i n e a r i t y  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n s . I n s p e c t i o n  o f

T a b le s  f  and G r e v e a l s  t h a t  f o r  s u b j e c t s  A.Y. and J . T . ,  t h e  l i n e a r

components a c c o u n ted  f o r  93 and 95 p e r c e n t  o f  t h e  v a r i a n c e  ( . 9 3  ^

2r  ^  .9 5 )  f o r  t h e  1000 Hz 1 ms r i s e  and decay t ime c o n d i t i o n .  L in e a r  

components a c c o u n ted  f o r  92 and 89  p e r c e n t  o f  t h e  v a r i a n c e  f o r  t h e  

1000 Hz 5 ms r i s e  and decay  t im e  c o n d i t i o n  f o r  t h e s e  two s u b j e c t s ,  

r e s p e c t i v e l y .  I t  can be seen t h a t  t h e  use  o f  t h e  b r i e f e r  r i s e  and 

decay t ime d id  n o t  d e c r e a s e  t h e  l i n e a r i t y  o f  t h i s  f u n c t i o n  f o r  t h e s e  

two s u b j e c t s  in t h e  1000 Hz c o n d i t i o n .

For t h e  n o i s e  c o n d i t i o n ,  l i n e a r  components accoun ted  f o r  9^ and 

97 p e r c e n t  o f  t h e  v a r i a n c e  f o r  A.Y. and J . T .  r e s p e c t i v e l y  f o r  t h e  

1 ms r i s e  and decay t ime c o n d i t i o n .  For t h e  5 ms r i s e  and decay 

t im e  c o n d i t i o n ,  l i n e a r  components accoun ted  f o r  95 and 98 p e r c e n t  of  

t h e  v a r i a n c e .  Thus,  f o r  t h e  n o i s e  c o n d i t i o n ,  use o f  t h e  b r i e f e r  

r i s e  and decay  t im e  s l i g h t l y  d e c r e a s e d  t h e  l i n e a r i t y  o f  t h e  f u n c t i o n .

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

(5 ms) ,  t h e  o b t a i n e d  d a t a  d i f f e r e d  from t h e  l i n e a r  f i t s  by 1 .38  and 

.05 dB f o r  A.Y. and J . T .  f o r  t h e  1000 Hz 1 ms r i s e  and decay  t im e  con­

d i t i o n .  For t h e  1000 Hz 5 ms r i s e  and decay t im e  c o n d i t i o n ,  u s in g  

a v e ra g e s  o f  two p o i n t s ,  when r e p l i c a t i o n s  were p e r fo rm e d ,  t h e  d i f ­

f e r e n c e s  from t h e  l i n e a r  f i t s  f o r  A.Y. and J . T .  were 1.55 and 0 .23  dB, 

r e s p e c t i v e l y .  For t h e  n o i s e  c o n d i t i o n ,  a t  a 1 ms r i s e  and decay t im e ,  

d a t a  f o r  A.Y. and J . T .  d i f f e r e d  from t h e  l i n e a r  f i t s  by 0 .18  a,.d 0 .33  

dB. For t h e  5 ms r i s e  and decay  t im e  n o i s e  c o n d i t i o n ,  d i f f e r e n c e s  

from t h e  l i n e a r  f i t  were 1.75 and O.7 8  dB f o r  A . Y . ' s  two r e p l i c a t i o n s  

and .62  f o r  J . T .

At t h e  l o n g e s t  d u r a t i o n  i n v e s t i g a t e d  h e r e ,  d e p a r t u r e s  f rom t h e



225

l i n e a r  f i t  were 0.31 and 1 dB f o r  A.Y. and J . T .  f o r  t h e  1000 Hz 

1 ms r i s e  and decay  t im e  c o n d i t i o n .  For t h e  5 ms r i s e  and decay t ime 

1000 Hz c o n d i t i o n ,  A .Y . ’ s two r e p l i c a t i o n s  d i f f e r e d  from th e  l i n e a r  

f i t  by 0 .84  and 2 .8 2  dB. For t h e  n o i s e  c o n d i t i o n  w i th  a 1 ms r i s e  

and decay t i m e ,  d e p a r t u r e s  from l i n e a r i t y  were 1 .44 dB f o r  A .Y .,  

and 0 .14  dB f o r  J . T .  For t h e  n o i s e  c o n d i t i o n  a t  a 5 ms r i s e  and 

decay t i m e ,  A . Y . ' s  two r e p l i c a t i o n s  y i e l d e d  0 .82  and 0 .73  dB d i f f e r ­

en c e s  from l i n e a r i t y ;  J . T . ' s  o b s e rv ed  t h r e s h o l d  was 0 . 6  dB from t h a t  

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

good,  when one c o n s i d e r s  t h a t  t h e s e  temporal  i n t e g r a t i o n  f u n c t i o n s  

were d e r i v e d  from f i v e  d a t a  p o i n t s  e a c h ,  and t h a t  th e y  were measured 

in 1 dB s t e p s .

S lopes  o f  t h e  temporal  i n t e g r a t i o n  f u n c t i o n s .  For A.Y. and J.T., 
u s i n g  t h e  1000 Hz s t i m u l i ,  t h e  o b t a i n e d  s l o p e s  were - 9 .0 8  and - 8 .5 2  

( t h e  a v e ra g e  o f  t h e  two s u b j e c t s  s lo p e  was - 8 . 8 0 )  f o r  t h e  1 ms r i s e  

and decay  t i m e .  S lopes  were - 7 .6 0  u s in g  a l l  p o i n t s ,  and - 6 . 8 8  u s in g  

a ve ra ged  d a t a  f o r  r e p l i c a t i o n s  f o r  A.Y. and - 9 .1 0  f o r  J.T., ( av e ra g e  = 

- 8 . 5 6 )  f o r  t h e  5 ms r i s e  and decay t i m e .  The n o i s e  s l o p e s  were - 7 . 1 9  

and - 7 . 1 0  ( av e ra g e  = - 7 . 1 4 )  and -6 .51  u s in g  a l l  p o i n t s  and - 6 . 7 2  u s in g  

a ve ra ged  d a t a  f o r  r e p l i c a t i o n s  f o r  A .Y . ,  and - 6 . 4 9  f o r  J.T. ( av e rag e  

= - 6 . 6 1 )  f o r  t h e  1 and 5 ms r i s e  and decay t i m e s ,  r e s p e c t i v e l y .

T h res h o ld  v a l u e s . The p r e d i c t e d  t h r e s h o l d s  a t  t h e  1 ms d u r a t i o n ,  

based  on t h e  l i n e a r  f i t s  were 31.11 and 21 .00  ( av e ra g e  was 2 6 . 1 )  dB 

and 27 .26  and 21.01 ( a v e ra g e  was 2 3 . 6 )  dB f o r  t h e  1 and 5 ms r i s e  and 

decay  1000 Hz c o n d i t i o n s  f o r  A.Y. and J . T . ,  r e s p e c t i v e l y .  Higher 

t h r e s h o l d s  were o b s e rv e d  f o r  t h e  n o i s e  c o n d i t i o n ,  w i th  3 3 .8 4  and
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2 9 .29  ( a v e ra g e  = 3 1 .6 )  dB and 3^ .1 9  and 2 7 .9 )  ( av e ra g e  = 3 1 . 1 )  dB 

t h r e s h o l d s  a t  t h e  1 ms d u r a t i o n  p r e d i c t e d  f o r  t h e  1 and 5 ms r i s e  and 

decay t im e  s t i m u l i .  These p r e d i c t e d  t h r e s h o l d  v a l u e s  were o b t a i n e d  

u s in g  an e x t r a p o l a t i o n  t o  1 ms d u r a t i o n ,  based  on t h e  l e a s t  s q u a r e s  

f i t s  t o  t h e  o b t a i n e d  d a t a .  For t h e s e  p r e d i c t i o n s ,  and f o r  use  in 

s u b se q u e n t  d i s c u s s i o n s  in t h i s  s e c t i o n ,  c a l c u l a t i o n s  were per fo rmed  

u s in g  t h e  a v e ra g ed  v a l u e  o f  any r e p l i c a t i o n s ,  r a t h e r  than  t r e a t i n g  

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

d u r a t i o n s  hav ing  g r e a t e r  i n f l u e n c e  th a n  d id  o t h e r s  in d e t e r m in i n g  th e  

l e a s t  s q u a r e s  f i t s .

Comparability to Other Data
1000 Hz. Using an a s c e n d i n g  method o f  l i m i t s  p r o c e d u r e ,  Garner 

and M i l l e r  (19^5;  19^7) and Garner  (19^*7b) r e p o r t e d  s l o p e s  o f  -10 

(dB change  in t h r e s h o l d  p e r  log  u n i t  change in s t i m u l u s  d u r a t i o n ) .  

Although Garner  d i d  n o t  r e p o r t  a r i s e  and decay  t ime f o r  t h e s e  

d a t a ,  t h e y  were p r o b a b ly  " i n s t a n t a n e o u s "  ( t h i s  was in common use  a t  

t h a t  t i m e ) .  T h i s  may, in p a r t ,  a c c o u n t  f o r  t h e  s t e e p e r  s lo p e  

o b s e rv e d  by G arne r ,  who r e p o r t e d  t h a t  t h e  a b s o l u t e  v a l u e  o f  h i s  

s l o p e  was g r e a t e r  th a n  10 f o r  s t i m u l u s  d u r a t i o n s  below 8 ms. T h i s  

s u p p o r t s  t h e  view t h a t  s w i t c h i n g  t r a n s i e n t s  p la y e d  a r o l e  in d e t e r ­

min ing  h i s  o b s e rv e d  r e s u l t s .  Garner  a l s o  mixed monaural and b i n a u r a l  

d a t a  in h i s  s t u d i e s .  The p r e s e n t  d a t a  were a l l  monaural  ( r i g h t  e a r ) .  

In t h e  p r e s e n t  p i l o t i n g ,  f o r  t h e  1000 Hz t o n e ,  a v e r a g i n g  o v e r  two 

s u b j e c t s ,  s l o p e s  o f  - 8 . 8 0  and - 8 . 5 6  were  o b s e rv e d  f o r  t h e  1 and 5 

ms r i s e  and decay  t i m e s ,  r e s p e c t i v e l y .  For s u b j e c t  A .Y . ,  t h e s e
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s l o p e s  were —9 . 08 and - 6 . 8 7  f o r  t h e  1 and 5 ms r i s e  and decay 

t i m e s .  For J . T . ,  t h e s e  v a l u e s  were - 8 . 5 2  and - 9 . 7 0 .  In P i l o t  

Study 2 ,  a t  a r i s e  and decay  t im e  o f  1 ms f o r  1000 Hz s t i m u l i ,  t h e  

a v e ra g e  s l o p e  f o r  t h e  two s u b j e c t s  was - 9 .73* and - 8 . 8 9  f o r  A.Y. and 

- 1 0 .5 7  f o r  J . T .  when t h e i r  d a t a  were t r e a t e d  s e p a r a t e l y .  The 

p r e s e n t  o b s e r v a t i o n  o f  l e s s  than  p e r f e c t  temporal  i n t e g r a t i o n  f o r  

1000 Hz s t i m u l i  i s  no t  u n u s u a l .  Some o f  t h e  p o s s i b l e  r e a s o n s  f o r  

t h i s  f i n d i n g  a r e  p r e s e n t e d  in t h e  I n t r o d u c t i o n  s e c t i o n  o f  t h e  main 

body o f  t h i s  p a p e r .

White N o ise .  The s l o p e s  o f  t h e  n o i s e  f u n c t i o n s  f o r  1 and 5 ms 

r i s e  and decay  t im es  o b t a i n e d  in t h i s  p i l o t i n g ,  when ave raged  over  

t h e  two s u b j e c t s  were - 7 . 1 ^  and - 6 . 6 1 ,  r e s p e c t i v e l y .  For s u b j e c t  

A .Y .,  t h e s e  v a l u e s  were - 7 . 1 9  and - 6 . 7 2 ,  and f o r  J . T . ,  t h e y  were 

- 7 .1 0  and - 6 . 4 9 .  Garner (19^7b) r e p o r t e d  s l o p e s  o f  - 8 ,  and c i t e d  

t h a t  s i m i l a r  s l o p e s  had been o b t a i n e d  by M i l l e r  (1 9 ^8 ) .  These  d a t a  

employed a m i x tu r e  o f  monaural  and b i n a u r a l  c o n d i t i o n s ,  and used 

u n s p e c i f i e d  ( p ro b a b ly  " i n s t a n t a n e o u s " )  r i s e  and decay  t i m e s .

Babkoff  and Gombosh (1976) found t h a t  monaural  and b i n a u r a l  temporal  

i n t e g r a t i o n  c u rv e s  f o r  n o i s e  a t  t h r e s h o l d  had s i m i l a r  s l o p e s ,  bu t  

b i n a u r a l  d a t a  had an o v e r a l l  lower t h r e s h o l d  f u n c t i o n ,  due t o  

b i n a u r a l  t h r e s h o l d  summation.

Most s t u d i e s  have r e p o r t e d  s l o p e s  f o r  temporal  i n t e g r a t i o n  o f  

t h r e s h o l d  l e v e l  n o i s e  t o  be a bou t  -7  (Babkoff  6 Gombosh, 1976; 

P enne r ,  1978) .  Using a p r o c e d u r e  s i m i l a r  t o  t h a t  used  in t h i s  s tu d y  

(a monaural  b lock  up and down t h r e e - i n t e r v a l  f o r c e d - c h o i c e  t a s k ,  

w i th  a 1 ms r i s e  and decay t i m e ,  Babkoff  (1975) o b t a i n e d  a s l o p e
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o f  - 6 . 1 3  ( " 0 . 7 4 ) ) .  The s l o p e  o b t a i n e d  in t h e  p r e s e n t  p i l o t i n g  f o r  

t h e  comparable  c o n d i t i o n ,  a v e ra g in g  o ver  t h e  two s u b j e c t s ,  was - 7 . 1 4 .  

D is c u s s io n

These p i l o t  d a t a  show e s s e n t i a l l y  s i m i l a r  and l i n e a r  f u n c t i o n s  

f o r  t h e  n o i s e  and 1000 Hz d a t a  a t  two d i f f e r e n t  r i s e  and decay  t i m e s .  

Noise and 1000 Hz to n e  f u n c t i o n s  d i f f e r e d  in a m p l i t u d e  w i th  a h ig h e r  

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

I t  had been a n t i c i p a t e d  t h a t  a t  t h e  b r i e f e s t  r i s e  and decay 

t im e s  a t  t h e  b r i e f e s t  d u r a t i o n s ,  confounding  o f  s t i m u l u s  f r e q u e n c y  

c o n t e n t  f o r  t h e  1000 Hz to n e  might  have o c c u r r e d .  A d d i t i o n  o f  

s w i t c h i n g  t r a n s i e n t s  might  have caused  i t  t o  resemble  t h e  w h i t e  

n o i s e  s t i m u l u s  a t  t h e  b r i e f e s t  d u r a t i o n s .  As can be seen  from Tab le  

E, t h e  e s s e n t i a l  l i n e a r i t y  o f  t h e  1000 Hz tempora l  i n t e g r a t i o n  f o r  

t h e  two p i l o t  s u b j e c t s  a t  1 and 5 ms r i s e  and decay  t im es  was 

u n im p a i r e d .  I t  i s  supposed ,  n e v e r t h e l e s s ,  t h a t  a s  t h e  s t im u l u s  

d u r a t i o n s  would d e c r e a s e  tow ards  a h y p o t h e t i c a l  i n f i n i t e l y  small  

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

b u t  lower t h r e s h o l d  1000 Hz c o n d i t i o n s  would converge  due t o  t h e i r  

d i f f e r e n c e s  in s l o p e .  At 500 ms d u r a t i o n s ,  t h e  n o i s e  and to n e  

f u n c t i o n s  ave ra ged  o v e r  t h e  two s u b j e c t s  d i f f e r e d  by 10.00 and 12.71 

dB f o r  t h e  1 ms and 5 ms r i s e  and decay  t i m e s ;  a t  t h e  p r o j e c t e d  1 ms 

s t i m u l u s  v a l u e s ,  t h e  d i f f e r e n c e  between t h e  n o i s e  and to n e  t h r e s h o l d s  

was a lm o s t  h a l v e d ;  5*51 and 7*44 f o r  t h e  1 and 5 ms r i s e  and decay 

t i m e s ,  r e s p e c t i v e l y .
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One c h i e f  conce rn  o f  t h i s  p i l o t i n g  was whether  t h e  n o i s e

components in t h e  f r e q u e n c y  s p l a s h  due t o  s w i tc h in g  t r a n s i e n t s  a t  a

v e ry  b r i e f  r i s e  and decay  t im e  would confound t h e  measurement o f

temporal  i n t e g r a t i o n ,  e s p e c i a l l y  o f  t h e  1000 Hz s t i m u l i .  M i l l e r

(1948) commented:

"The b e s t  we can do w i th  s h o r t  a u d i t o r y  s t i m u l i  i s  t o  c o n t r o l  
t h e i r  c o m p le x i t y .  T h i s  means i t  i s  n e c e s s a r y  e i t h e r  t o  compute 
o r  measure c a r e f u l l y  t h e  spec t rum  o f  t h e  s h o r t  t o n e ,  o r  t o  employ 
sounds which a r e  j u s t  a s  complex a s  t h e  p r o d u c t s  o f  m o d u la t i o n .  
The second a l t e r n a t i v e  was adop ted  in t h e  p r e s e n t  r e s e a r c h .
Random w h i te  n o i s e ,  a h i s s i n g  sound compounded o f  a l l  a u d i b l e  
f r e q u e n c i e s ,  can be keyed on and o f f  r a p i d l y  w i th o u t  a n o t i c e a b l e  
' c l i c k '  because  th e  p r o d u c t s  o f  m odu la t ion  a r e  i n d i s t i n g u i s h a b l e  
from th e  s u s t a i n e d  n o i s e  i t s e l f .  C onsequen t ly ,  random n o i s e  
makes p o s s i b l e  a spec t rum  which does  n o t  change m a t e r i a l l y  a s  a 
f u n c t i o n  o f  t h e  d u r a t i o n  o f  t h e  s o u n d ."

One way o f  i n v e s t i g a t i n g  t h e  c o n t r i b u t i o n  o f  s w i t c h i n g  t r a n s i e n t s  

i s  t o  n o te  t h e  l i n e a r i t y  o f  t h e  tempora l  i n t e g r a t i o n  f u n c t i o n .

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

l i n e a r i t y ,  e x c e p t  (as  M i l l e r  has n o t e d )  when th e y  do not  a l t e r  t h e  

c h a r a c t e r  o f  a s t i m u l u s  which i s  a l r e a d y  broadband in c h a r a c t e r ,  

i . e . ,  w h i t e  n o i s e .

As t h e  l i n e a r i t y  o f  t h e  1000 Hz d a t a  o b t a i n e d  h e re  was a c t u a l l y  

s l i g h t l y  b e t t e r  f o r  t h e  1 ms r i s e  and decay t ime th a n  f o r  t h e  5 ms 

r i s e  and decay t i m e ,  no s u p p o r t  was g iven  t o  t h e  p o s s i b i l i t y  t h a t  

t h i s  f u n c t i o n ' s  l i n e a r i t y  was g r e a t l y  d i s r u p t e d  by n o i s y  s w i t c h i n g  

t r a n s i e n t s  due t o  t h e  v e ry  b r i e f  r i s e  and decay t i m e .  D a l lo s  and 

Johnson (1966) had s i m i l a r l y  found  t h a t  v a r i o u s  r i s e  and decay  

t i m e s  o f  0 -  49 ms d i d  n o t  a l t e r  t h e  t h r e s h o l d  t o  a 1000 Hz s t i m u l u s ,  

p ro v id e d  t h a t  t h e  e q u i v a l e n t  s t i m u l u s  d u r a t i o n  was unchanged .  Thus ,  

i t  seems t h a t  t h r e s h o l d s  t o  1000 Hz s t i m u l i  a r e  n o t  h i g h l y  v u l n e r a b l e
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was made t o  employ t h i s  b r i e f e r  ( 1 ms ) r i s e  and decay  t ime in t h e  

main s t u d y .  Th i s  c h o i c e  c a r r i e d  w i th  i t  t h e  adv an tag e  o f  making 

p o s s i b l e  t h e  use  o f  a v e ry  b r i e f  2 ms s t im u l u s  c o n d i t i o n ,  which 

had been i n v e s t i g a t e d  in P i l o t  Study 2.

Another result of this piloting was the reassurance that adequate 
measures of temporal integration could be obtained using only two 
threshold values.

Based on t h e s e  d a t a ,  t h e  d e c i s i o n  was made t o  employ o n ly  

b r i e f  and long (2 and 500 ms) s t i m u l i  a t  1 ms r i s e  and decay t im es  

f o r  w h i t e  n o i s e  and 1000 Hz to n e  d a t a  t o  be c o l l e c t e d  in subsequen t  

r e s e a r c h  w i th  p s y c h i a t r i c  p a t i e n t s  and n o n - p a t i e n t s .

L i m i t a t i o n s  o f  P i l o t  Data 

I t  shou ld  be n o te d  t h a t  t h e s e  p i l o t  d a t a  were o b t a i n e d  f o r  

t h e  r i g h t  e a r s  o n ly  o f  two n o n - p a t i e n t  u n i v e r s i t y  s t u d e n t s .  One 

o f  t h e s e  s u b j e c t s  (A .Y.)  was a w e l 1- p r a c t i c e d  o b s e r v e r  who was 

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

These s u b j e c t s  were  n o t  r e p r e s e n t a t i v e  o f  t h e  p s y c h i a t r i c  

p a t i e n t s  t e s t e d  l a t e r  in t h e  main s t u d y .  I t  was a n t i c i p a t e d  t h a t  

t h e  p a t i e n t s  would be l e s s  h i g h l y  m o t iv a t e d  and would f a t i g u e  

more e a s i l y .  These c o n j e c t u r e s  he lped  i n f l u e n c e  t h e  c h o i c e  o f  t h e  

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

d e s c r i b e d  by o n ly  two p o i n t s .  The d e c i s i o n  was made t h a t  t h e  t ime 

saved  by t h e s e  m o d i f i c a t i o n s  would be used  f o r  r e p l i c a t i o n  o f  

p a t i e n t  t h r e s h o l d  m easures  f o r  which th e  d a t a  seemed o v e r l y
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v a r i a b l e  o r  q u e s t i o n a b l e  due t o  poor  m o t i v a t i o n  o r  c o n fu s io n  on 

t h e  p a r t  o f  t h e  s u b j e c t s .  I t  was a l s o  hoped t h a t  a r a p id  t e s t i n g  

p r o c e d u r e  would reduce  s u b j e c t  a t t r i t i o n  r a t e s .
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APPENDIX I I

RIGHT TEMPORAL LOBE LESIONED NEUROLOGICAL PATIENTS 

A u d i to ry  t h r e s h o l d s  were o b t a i n e d  f o r  bo th  e a r s  o f  t h e  two 

temporal  lobe  l e s i o n e d  s u b j e c t s  a t  250 ,  1000 and 4000 Hz and 

f o r  w h i t e  n o i s e  s t i m u l i  a t  d u r a t i o n s  o f  2 and 500 ms, w i th  a r i s e  

and decay  t im e  o f  1 ms, The t h r e s h o l d  d a t a  f o r  t h e s e  p a t i e n t s  

( U . J .  and S .G . )  a r e  shown in Table  A. No c l e a r - c u t  d i f f e r e n c e s  

in d u r a t i o n  e f f e c t  were seen f o r  t h e s e  s u b j e c t s ,  a l t h o u g h  a g r e a t e r  

d u r a t i o n  e f f e c t  had been ex p ec ted  f o r  t h e i r  l e f t  e a r  d a t a .

Such an e f f e c t  was seen f o r  U . J .  a t  1000 Hz and f o r  t h e  w h i t e  

n o i s e  c o n d i t i o n ,  b u t  i t  was n o t  seen a t  250 and 4000 Hz. For S .G , ,  

a g r e a t e r  l e f t  e a r  d u r a t i o n  e f f e c t  was seen o n ly  f o r  w h i t e  n o i s e ,  

bu t  t h i s  was n o t  r e p l i c a t e d  upon r e t e s t i n g .

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

a l a t e r a l i z e d  d i f f e r e n c e  in tempora l  i n t e g r a t i o n  in t h e s e  s u b j e c t s  

w i l l  be c o n s i d e r e d .  The most  s t r i k i n g  r eason  f o r  t h e s e  n e g a t i v e  

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

l o s s  in bo th  o f  t h e s e  p a t i e n t s .

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

t h e  s l o p e  o f  t h e  te mpora l  i n t e g r a t i o n  f u n c t i o n  (Gengel S Watson,

1971; H a r r i s ,  Haines  & Myers, 1958; M isko lcz y -F odor ,  1953; Pedersen  

& E l b e r l i n g ,  1973; Sanders  & Honig,  1967; and W r ig h t ,  1969) .  The 

involvement o f  t h e  a u d i t o r y  n e rv e  o r  b r a i n s t e m  cou ld  a l s o  induce 

a s i m i l a r  e f f e c t  (Baru & K ara s ev a ,  1972) .  The p r e s e n c e  o f  a 

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

f u n c t i o n s  cou ld  c o u n t e r a c t  t h e  d e m o n s t r a t i o n  o f  a  l a t e r a l i z e d  

d i f f e r e n c e  in d u r a t i o n  e f f e c t  due t o  c o r t i c a l  l e s i o n s ,  e s p e c i a l l y  i f
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Table A

Data for the Two Right Hemisphere Lesioned Patients 
Compared to Data for Ten Non-patient Subjects

S t im ulus
Frequency

.  THRESHOLDS Right  Ear —— —- ——-
2 ms 500 ms D.E.

L e f t  
2 ms

Ear 
500 ms D.E.

Ear 
D i f f e r e n c e  

in D.E.

S u b je c t  U . J .  

250 Hz 55.2 33 .2 22 5 2 .0 32.0 20 2

1000 Hz 33.0 24.0 9 34.7 14.7 20 -11

4000 Hz 55.0 44 .0 11 59-9 51 .9 8 3

White 33.0 19.0 14 48 .6 29 .6 19 -5
Noise

S u b je c t  S.G. 

250 Hz 53 .2 34.2 19 5 1 .0 32.0 19 0

1000 Hz 21.0 - 1 . 0 22 22 .7 4 . 7 18 4
(2 7 .0 ) ( 6 .0 ) (21) (2 8 .7 ) ( 8 .7 ) (20) (1)

4000 Hz 30.0 18 .0 12 4 8 .9 36 .9 12 0

White 28 .0 14.0 14 33 .6 13.6 20 -6
Noise (2 9 . 0 ) (1 0 .0 ) (19) ( 2 5 .6 ) ( 1 2 .6 ) (13) (6)

(3 3 .0 ) (1 4 .0 ) (19) ( 3 6 .6 ) (2 0 .6 ) (16) (3)

Ten Non- 
P a t i e n t s

1000 Hz
t h r e s h o l d 2 7 . 0 8 . 3 18.7 29 .7 9*5 20 .2 - 1 . 5
SD 5 .4 5 . 7 2 .8 6 .0 6 .9 3 .2

White Noise 
t h r e s h o l d 33.0 15.5 17.5 35 .2 17.8 17.4 +0.1

SD 4.1 5 .0 3 .7 3 .7 3 .7 4 .3

Notes.
Data are in dB SPL.
( ) indicates a replication.
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t h e s e  s e n s o r i n e u r a l  l o s s e s  a r e  n o t  b i l a t e r a l l y  s y m m e tr ica l .

In t h e  p r e s e n t  s t u d y ,  p s y c h i a t r i c  p a t i e n t  and n o n - p a t i e n t  

s u b j e c t s  who showed a 10 dB t h r e s h o l d  d i f f e r e n c e  a c r o s s  e a r s  o r  

who had t h r e s h o l d s  20 dB above I n t e r n a t i o n a l  O r g a n iz a t io n  f o r  

S t a n d a r d i z a t i o n  (ISO; 1964) norms were r o u t i n e l y  exc luded  from 

t e s t i n g .  Due t o  th e  d i f f i c u l t y  o f  o b t a i n i n g  p a t i e n t s  w i th  temporal  

lobe  l e s i o n s ,  t h e s e  same s t r i n g e n t  s e l e c t i o n  c r i t e r i a  were no t  

a p p l i e d  t o  t h i s  g roup .

ISO norms f o r  250,  1000 and 4000 Hz s t i m u l i  a r e  2 4 . 5 ,  6 . 5 ,  and 

9 dB SPL, r e s p e c t i v e l y .  S u b j e c t  U . J . ' s  r i g h t  e a r  t h r e s h o l d s  were 

8 . 7 ,  1 7 .5 ,  and 35 dB above t h e s e  r e s p e c t i v e  v a l u e s .  His l e f t  e a r  

t h r e s h o l d s  were 7-5» 8 . 2 ,  and 4l  dB above ISO norms,  i n d i c a t i n g  an 

a u d i t o r y  impairment  which would have d i s q u a l i f i e d  him from p a r t i c i p a t i o n  

in t h i s  s t u d y ,  had he been a p s y c h i a t r i c  p a t i e n t  o r  a c o n t r o l  s u b j e c t .

S u b je c t  S.G. showed an av e ra g e  d e v i a t i o n  above ISO norms o f  9*7 

and 7 .5  dB f o r  h i s  r i g h t  and l e f t  e a r s  a t  250 Hz, and was s l i g h t l y  

more s e n s i t i v e  th a n  a v e ra g e  a t  1000 Hz f o r  bo th  e a r s .  However, h i s  

4000 Hz t h r e s h o l d  was 9 dB above t h e  ISO s t a n d a r d  f o r  h i s  r i g h t  e a r ,  

and 2 7 ,9  dB above t h e s e  norms f o r  h i s  l e f t  e a r .  Al l  t h e s e  t h r e s h o l d s  

and ISO v a l u e s  a r e  f o r  500 ms s t i m u l i .

I t  i s  s u g g e s te d  t h a t  t h e  f l a t t e n i n g  o f  t h e  s lo p e  o f  t h e  tempora l  

i n t e g r a t i o n  f u n c t i o n  f o r  t h e s e  two s u b j e c t s  due t o  t h e i r  s e n s o r i n e u r a l  

h e a r i n g  l o s s  t e nded  t o  c o u n t e r a c t  any i n c r e a s e s  in s l o p e  which cou ld  

be e x p e c te d  t o  r e s u l t  from c e n t r a l  ne rvous  system damage.

Another  f a c t o r  which may have m i l i t a t e d  a g a i n s t  t h e  d e m o n s t r a t i o n  

o f  a l a t e r a l i z e d  a b n o r m a l i t y  in temporal  i n t e g r a t i o n  in t h e s e  s u b j e c t s
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i s  t h e  p o s s i b i l i t y  t h a t  th e y  may have had c e n t r a l  ne rvous  system 

involvement which was b i l a t e r a l  in n a t u r e .  Both S . G . ' s  h e a r t  

a t t a c k  and U . J . ' s  hematoma and r e s u l t i n g  c ran io tom y a r e  l i k e l y  t o  

have had some b i l a t e r a l  e f f e c t s .

Although t h e  confounding  e f f e c t s  o f  s e n s o r i n e u r a l  h e a r i n g  l o s s  and 

th e  l a c k  o f  i n fo rm a t io n  on t h e  e x a c t  l o c i  and e x t e n t  o f  c e n t r a l  nervous  

system damage in t h e s e  two s u b j e c t s  p r o v id e  an e x p l a n a t i o n  o f  t h e  

f a i l u r e  t o  c o n c l u s i v e l y  d e m o n s t r a te  an i n c r e a s e  in d u r a t i o n  e f f e c t  

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

f a c e d  w i th  th e  problem o f  why such e f f e c t s  have not  been as  r e l i a b l y  

d e m o n s t r a ted  in r e c e n t  work in t h e  U.S.  a s  th e y  have been in t h e  

p i o n e e r i n g  work done in t h e  S o v ie t  Union.  Cranfo rd  (1979) and 

Cran fo rd  and I g a r a s h i  (1977) had d i f f i c u l t y  in p r o v i d i n g  a r e l i a b l e  

d e m o n s t r a t i o n  o f  such e f f e c t s  in c a t s ,  whose p e r i p h e r a l  a u d i t o r y  

i n t e g r i t y ,  and e x t e n t  and l o c i  o f  c e n t r a l  l e s i o n s  were v e r i f i e d .

Wright  has su g g e s te d  t h a t  a l t e r a t i o n s  in b r i e f  s t i m u l u s  t h r e s h o l d s  

r e s u l t i n g  from c o r t i c a l  damage may be f r e q u e n c y - s p e c i f i c  and r e l a t e d  

t o  an i n t e r a c t i o n  between t h e  lo c u s  and e x t e n t  o f  c o r t i c a l  l e s i o n s  

and th e  t o n o t o p i c  p r o j e c t i o n s  t o  a u d i t o r y  c o r t e x .

Tono top ic  l o c a l i z a t i o n  on c o r t e x  has  been examined by e l e c t r i c a l  

r e c o r d i n g  ( L i c k l i d e r ,  19^2; L i c k l i d e r  6 K r y t e r ,  19^2) in c a t  and 

monkey, and in dog (Lipman,  19^0).  Woolsey and Walzl (1 9 ^ 2 ) ,  working 

w i th  c o c h l e a r  s t i m u l a t i o n  and e l e c t r i c a l l y - r e c o r d e d  c o r t i c a l  mapping 

in c a t s  found  w e l 1- o r g a n i z e d  t o n o t o p i c  p r o j e c t i o n ,  w i th  t h e  e x c e p t i o n  o f  

p r o j e c t i o n s  from t h e  a p i c a l  r e g io n  o f  t h e  c o c h l e a ,  which co r r e s p o n d e d  t o  

low f r e q u e n c y  to n a l  s t i m u l a t i o n .  T u n t u r i  ( 1 9 ^ 5  19^5; 19^6) ,  in h i s  

c l a s s i c a l  c o r t i c a l  mapping work,  n o te d  t h a t  s p r e a d  o f  a c t i v i t y  on



236

c o r t e x  v a r i e s  w i th  t h e  i n t e n s i t y  o f  s t i m u l a t i o n ;  w i th  weak tona l  

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

w i th  s e v e r a l  lo c i  r e spond ing  f o r  t h e  same f r eq u en cy  s t i m u l u s .

S e p a r a t e  a u d i t o r y  p r o j e c t i o n  sys tems w i th  s h o r t  and long t ime 

c o n s t a n t s  have been p o s t u l a t e d  t o  e x i s t  (G e rsu n i ,  1963; 1973)» 

both  c o nve rg ing  on c o r t e x .  Damage t o  a u d i t o r y  c o r t e x  would d i s r u p t  

t h e  f i n a l  i n t e g r a t i o n  o f  t h e s e  s y s t e m s .  Gersuni  and h i s  co-w orkers  

have s u g g e s te d  t h a t  t h e  e x i s t e n c e  o f  t h e s e  two s e p a r a t e  systems 

cou ld  acc o u n t  f o r  t h e  d i s c r e p a n t  r e s u l t s  o b t a i n e d  in l e s i o n  s t u d i e s  

u s i n g  s t i m u l i  o f  d i f f e r e n t  d u r a t i o n s .  B a r u ' s  (1967) f i n d i n g s  o f  

i n c r e a s e d  b r i e f  to n e  s e n s i t i v i t y  u s in g  c a f f e i n e  and of  i n c r e a s e d  

long to n e  s e n s i t i v i t y  u s in g  1-amphetamine p r o v id e s  s u p p o r t  f o r  th e  

p r e s e n c e  o f  two d i s t i n c t  systems f o r  b r i e f  and long to n e  p r o c e s s i n g .

Gersuni  (1967) su g g e s te d  t h a t  im pulses  from th e  f a s t e s t  

a u d i t o r y  neurons  and t h e  i n i t i a l  s h o r t - l a t e n c y  s p i k e s  o f  s low neurons  

converge  on a u d i t o r y  c o r t e x  w i t h i n  10-20 ms a f t e r  s t i m u l u s  o n s e t .

I f  t h e  neurons  c o n n e c t in g  t h e s e  two sys tems  a r e  im p a i red ,  a d i s t u r b a n c e  

in b r i e f  s t im u l u s  p e r c e p t i o n  w i l l  r e s u l t .  G e r s u n i ,  Gasanov,  Zaboeva 

and L e d e d in s k i i  (1964) and G e r s u n i ,  Shevelov and K i k h n i t s k i i  (1964) 

found  t h a t  c r i t i c a l  summation t im e  f o r  evoked r e s p o n s e s  r e co rd ed  

from a u d i t o r y  c o r t e x  c o i n c i d e s  w i th  t h e  t im e  s c a l e  w i t h i n  which 

d e t e c t i o n  o f  s h o r t  a c o u s t i c  s t i m u l i  i s  im paired  by c o r t i c a l  l e s i o n s .

Gersuni  (1971) has  no te d  t h a t  f r e q u e n c y  p r o j e c t i o n s  a long  

a u d i t o r y  c o r t e x  have been d e m o n s t r a te d  o n l y  f o r  evoked p o t e n t i a l  

s t u d i e s  u s in g  s i g n a l s  under  10 o r  15 ms in d u r a t i o n  ( T u n t u r i ,  1950;



237
I960; Kiang and Goldstein, 1959)* The existence of longer latency 
systems which do not evidence tonotopic projection would account 
for the general finding that ablation of auditory cortex does not 
impair intensity and frequency discrimination for longer duration 
signals (Neff, 1961) .

Demonstration of greatly increased duration effects in the ear 
contralateral to a central lesion may be possible only if the stimuli 
employed are brief enough to be processed solely by the w el1-localized 
short time constant system, and if the lesion involves all areas 
necessary for the integration of the brief stimulus, and spares no 
areas sufficient for such integration. The processing of different 
frequencies would involve different cortical loci, so greatly 
enhanced duration effects may be observed only at some stimulus 
frequencies for any given cortically lesioned patient.

Gersuni  (1963) has  a l s o  s u g g e s t e d  t h a t  t h e  impairment o f  b r i e f  

to n e  p e r c e p t i o n  in p a t i e n t s  w i th  temporal  lobe  l e s i o n s  may be 

i n t e r p r e t e d  a s  r e l a t e d  t o  a d e f i c i t  in s h o r t - t e r m  memory. Gersuni  

has  h y p o th e s i z e d  t h e  e x i s t e n c e  o f  a mechanism f o r  t h e  d i s c r i m i n a t i o n  

o f  b r i e f  sounds on t h e  b a s i s  o f  " r e p r o d u c t i o n "  o r  s h o r t - t e r m  memory.

In this model, "as a consequence of relatively long reverberation 
of the excitatory process in neural circuits, this reproducing 
apparatus may put into operation a slowly reacting discriminating 
mechanism and prolong the effect of the brief signal action to the 
required extent" (Gersuni, Baru, Karaseva & Tonkonogii, 1971) .  I f  

there are fewer lateral connections between neurons, either as a 
result of an ablation, or of more diffuse cortical damage, traces
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w i l l  r e v e r b e r a t e  f o r  l e s s  t i m e .  T rac es  from f a s t  a f f e r e n t  f i b e r s  

may have g r e a t l y  s u b s id ed  b e f o r e  t r a c e s  from t h e  s lower  f i b e r s ,  

a c t i v a t e d  by t h e  same s t i m u l u s ,  r eac h  c o r t e x .  T h i s  would le a d  t o  

an i n c r e a s e  in t h r e s h o l d s  t o  b r i e f e r  s t i m u l i ,  whereas  l o n g e r  s t i m u l i  

would c o n t i n u e  t o  a c t i v a t e  t h e  f a s t  f i b e r s  f o r  a long enough t ime 

f o r  them t o  p r o v id e  t e m pora l ly  over  l a p p in g  e x c i t a t i o n  w i th  t h e  

s low er  a f f e r e n t s .

The more v a r i a b l e  n a t u r e  o f  t h e  w h i t e  n o i s e  s t i m u l i ,  a s  well  

a s  t h e i r  more d i f f u s e  p r o j e c t i o n  might  make them b e t t e r  t o o l s  f o r  

t h e  a s s e s sm e n t  o f  d i f f u s e  c e n t r a l  ne rvous  sys tem damage th a n  a r e  

t h e  more d i s c r e t e l y - p r o j e c t e d  p u re  to n e  s t i m u l i .

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

t o  t h e  l e s i o n  was seen f o r  bo th  n e u r o l o g i c a l  p a t i e n t s .  U . J . ' s  l e f t  

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

e f f e c t  by 5 dB, and S . G . ' s  l e f t  e a r  d u r a t i o n  e f f e c t  f o r  w h i t e  n o i s e  

was i n i t i a l l y  6 dB g r e a t e r  th a n  h i s  r i g h t  e a r  d u r a t i o n  e f f e c t .

Although  t h e s e  f i n d i n g s  ap p e a re d  p ro m i s i n g ,  e s p e c i a l l y  in t h e  l i g h t  

o f  hy p o th e se s  t h a t  t h e  s p e c t r a l  c o m p o s i t io n  o f  s t i m u l i  might  be an 

im p o r ta n t  f a c t o r ,  and w i th  more v a r i a b l e  s t i m u l i  be ing  more l i k e l y  

t o  produce  an e f f e c t ,  r e p l i c a t i o n  o f  S . G . ' s  w h i t e  n o i s e  t e s t i n g  

f a i l e d  t o  s u p p o r t  t h e  i n i t i a l  f i n d i n g s .  Not o n ly  was t h e r e  a f a i l u r e  

t o  r e p l i c a t e  t h e  6 dB d i f f e r e n c e  — i t  was fo u n d ,  b u t  w i th  o p p o s i t e  

l a t e r a l i z a t i o n .  A t h i r d  t e s t i n g  showed a 3 dB l a t e r a l i z e d  d i f f e r e n c e  

in d u r a t i o n  e f f e c t ,  w i th  g r e a t e r  tempora l  i n t e g r a t i o n  shown by t h e  

r i g h t  e a r .
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APPENDIX III
SYMPTOM PROFILES FOR THE 19 PSYCHIATRIC PATIENT SUBJECTS: 

STANDARD SCORES BY EACH OF THREE RATERS, AND AN AVERAGE SCORE

RATER

Symptom F a c t o r s  f o r  

P a t i e n t  § 01

A.Y. B.K.G. S.M. X

1. D epress ion 46 .19 47 .54 40 .79 44 .84

2 .  A nx ie ty 45 .74 58 .34 61 .49 55 .19

3.  Speech R e t a r d a t i o n 46 .44 46 .44 46 .44 46 .44

4.  Hypomania 46 .87 46 .87 46 .87 46 .87

5 .  Somat ic Concern 45 .84 45 .84 45 .84 45 .84

6.  Observed B e l l i g e r e n c e 46 .30 46.30 46.30 46 .30

7.  Repor ted  B e l l i g e r e n c e 42 .04 42 .04 42 .04 42 .04

8 .  O bsess ions 46 .18 46.18 46 .18 46 .18

9 .  D i s o r i e n t a t i o n 46.40 59.01 52 .70 52.703

10.  Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45 .70 45.70 45 .70 45 .70

12.  P a ran o id  D e lu s io n s 58 .25 64.51 45.71 56.157

13. G randiose  D e lu s io n s 60.81 60.81 47 .30 56.307

14.  Contro l  D e lu s io n s 47 .19 55.00 47 .19 49.793

15. V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 45 .83 45 .83 A5.83 45 .83

17. B i z a r r e  Behavior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 55.38 45.77 45 .77 48.973

19* I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 02 A.Y.

RATER

B.K.G. S.M. X

1. D epress ion 43 .49 42 .14 40 .79 42 .14

2.  A nx ie ty 42 .58 42.58 42.58 42 .58

3.  Speech R e t a r d a t i o n 46 .44 46 .44 4 6 . 4A 46.44

4.  Hypomania 95.75 71.31 71.31 79.457

5.  Somat ic  Concern 45.84 45 .84 45 .84 45 .84

6.  Observed B e l l i g e r e n c e 46.30 46.30 46.30 46.30

7.  Repor ted  B e l l i g e r e n c e 47 .28 62 .98 42.04 50 .767

8 ,  O bsess ions 46 .18 46 .18 46.18 46.18

9 .  D i s o r i e n t a t i o n 46.40 46 .40 46.40 46.40

10.  Lack o f  i n s i g h t 42.41 71.61 61.87 58.63

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45 .70 45.70 45.70 45 .70

12.  P a ra n o id  D e lu s io n s 83.31 83.31 89 .58 85 .40

13* G rand iose  D e lu s io n s 74.32 87 .84 60.81 74 .323

14.  Con tro l  D e lu s io n s 47 .19 47 .19 47 .19 47 .19

15* Visua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 45 .83 45 .83 45.83 45 .83

17.  B i z a r r e  Behavior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45 .77

19 . I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 03 A.Y.

RATER

B.K.G. S.M. X

1. D epres s ion 48.89 46.19 40 .79 42.14

2 .  A nx ie ty 42 .58 42.58 42 .58 42.58

3 .  Speech R e t a r d a t i o n 46 .44 46.44 46 .44 46 .44

A. Hypomania 71.31 71.31 71.31 71.31

5.  Somat ic  Concern 65 .04 55.44 65 .04 61.84

6 .  Observed B e l l i g e r e n c e 46 .30 46.30 46.30 46.30

7 .  Repor ted  B e l l i g e r e n c e 68 .22 68 .22 62 .98 66.473

8 .  O b se ss io n s 46.18 46 .18 46 .18 46.18

9 .  D i s o r i e n t a t i o n 46.40 46.40 46.40 46.40

10,  Lack o f  I n s i g h t 61 .87 71.61 71.61 68.363

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

53.24 53.24 35.70 50.727

12.  P a ra n o id  D e lu s io n s 70.78 83.31 89 .58 81.223

13* G rand iose  D e lu s io n s 101.35 114.86 8 7 .8 4 101.35

14.  Con tro l  D e lu s io n s 47.19 62.81 47 .19 52.397

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 64.17 77 .92 75.62 72 .57

17.  B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45.77

19.  I n c o m p r e h e n s i b i l i t y 52.53 59.91 74 .65 62.363



Symptom F a c t o r s  f o r  

P a t i e n t  # 04 A.Y.

RATER

B.K.G. S.M. X

1. D ep res s io n 44 .84 42 .14 40 .79 42 .59

2 .  A nx ie ty 42 .58 42.58 42 .58 42 .58

3.  Speech R e t a r d a t i o n 65 .59 75.16 46 .44 62.397

4 .  Hypomania 46 .87 46.87 46.87 46.87

5.  Somat ic  Concern 45 .84 45.84 45 .84 45.84

6 .  Observed B e l l i g e r e n c e 46.30 54.01 61.72 54.01

7.  R epor ted  B e l l i g e r e n c e 47 .28 42 .04 42 .04 43.789

8 .  O b se ss io n s 46 .18 46.18 46 .18 46.18

9 .  D i s o r i e n t a t i o n 46 .40 46 .40 46.40 46 .40

10.  Lack o f  I n s i g h t 61 .87 61.87 61 .87 61.87

11. D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45.70 45.70 45.70 45 .70

12.  P a ra n o id  D e lu s io n s 58 .25 45-71 45.71 49 .89

13.  G ran d io se  D e lu s io n s 47.30 47.30 47.30 47.30

14.  C on t ro l  D e lu s io n s 47 .19 55 .00 47 .19 49 .793

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16. A u d i to r y  H a l l u c i n a t i o n s 45 .83 61 .88 59 .58 55.763

17. B i z a r r e  Behav io r 48.02 48 .02 48 .02 48.02

18.  F l a t  A f f e c t 45 .77 65 .00 45 .77 52.18

19.  I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 05 A.Y.

RATER

B.K.G. S.M. X

1. D ep res s io n 36.74 38 .09 36.74 37.19

2 .  A nx ie ty 52.04 45 .74 52.04 49 .94

3.  Speech R e t a r d a t i o n 46 .44 56.02 46 .44 49.633

A. Hypomania 59 .09 71.31 59.09 63.163

5.  Somat ic  Concern 45 .84 45 .84 45 .84 45 .84

6 .  Observed B e l l i g e r e n c e 69 .44 92.60 84.88 82.307

7 .  Repor ted  B e l l i g e r e n c e 57.75 52.51 52.51 54.257

8 .  O b se ss io n s 57.61 91 .93 46 .18 65 .24

9 .  D i s o r i e n t a t i o n 46.40 46 .40 46.40 46 .40

10.  Lack o f  i n s i g h t 42.41 71.61 42.41 52.143

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45.70 45 .70 45 .70 45.70

12.  P a ran o id  D e lu s io n s 83.31 89 .58 45.71 72.867

13. G rand iose  D e lu s io n s 114.86 128.38 47.30 96.847

14.  Con tro l  D e lu s io n s 70 .62 55.00  ' 47 .19 57.603

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16. A u d i to ry  H a l l u c i n a t i o n s 68 .75 71 .04 45.83 61.873

17.  B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45 .77

19.  I n c o m p r e h e n s i b i l i t y 45 .16 59.91 45 .16 50.077



Symptom F a c t o r s  f o r  

P a t i e n t  # 06 A.Y.
RATER

B.K.G. S.M. X

1.  D ep re s s io n 36 .74 36 .74 36 .74 36 .74

2 .  A nx ie ty 42 .58 42 .58 42 .58 42 .58

3.  Speech R e t a r d a t i o n 56 .02 46 .44 46 .44 49.633

4 .  Hypomania 46 .87 46 .87 46 .87 46 .87

5 .  Somat ic  Concern 45 .84 45 .84 45 .84 45 .84

6.  Observed B e l l i g e r e n c e 46 .30 46 .30 46.30 46 .30

7.  R ep o r ted  B e l l i g e r e n c e 42 .04 42 .04 42 .04 42 .04

8 .  O b se ss io n s 46 .18 46.18 46 .18 46 .18

9 .  D i s o r i e n t a t i o n 46.40 52.70 46 .40 48.50

10. Lack o f  I n s i g h t 6 1 .8 7 71.61 61 .87 65.117

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45 .70 45.70 45 .70 45 .70

12.  P a ra n o id  D e lu s io n s 45.71 45.71 45.71 45.71

13.  G ran d io se  D e lu s io n s 101.35 101.35 87 .84 96.847

14. C on t ro l  D e lu s io n s 47 .19 47 .19 4 7 .19 47 .19

15. V isua l  H a l l u c i n a t i o n s 92 .99 102.13 92 .99 96.037

16. A u d i to r y  H a l l u c i n a t i o n s 82 .50 82 .50 8 7 .08 84 .027

17. B i z a r r e  Behav io r 48 .02 48 .02 48 .02 48 .02

18. F l a t  A f f e c t 74 .62 45 .77 45 .77 55 .387

19.  I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 07 A.Y.
RATER

B.K.G. S.M. X

1. D ep res s io n 43 .49 44 .84 A3.49 43 .94

2 .  A nx ie ty 48 .89 48 .89 45 .74 47 .84

3 .  Speech R e t a r d a t i o n 46 .44 46 .44 46 .44 46 .44

A. Hypomania 71.31 59.09 59.09 63.163

5.  Somat ic  Concern 45 .84 55.44 65 .04 55.44

6 .  Observed B e l l i g e r e n c e 46 .30 46 .30 46.30 46.30

7.  Repor ted  B e l l i g e r e n c e 68 .22 73.46 57 .75 66.477

8 .  O bsess ions 80 .49 103.37 80 .49 88.117

9 .  D i s o r i e n t a t i o n 46 .40 46.40 46.40 46.40

10.  Lack o f  I n s i g h t 61 .87 61.87 61 .87 6 1 .8 7

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45.70 53.24 53.24 50.727

12.  P a ra n o id  D e lu s io n s 64.51 70.78 45.71 60 .33

13.  G rand iose  D e lu s io n s 74.32 74.32 74.32 74 .32

14.  C on t ro l  D e lu s io n s 47 .19 47 .19 47 .19 47.19

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 64.17 57.29 45.83 55-763

17.  B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48.02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45-77

19.  I n c o m p r e h e n s i b i l i t y 59.91 52.53 82 .03 64.823



2A6

Symptom F a c t o r s  f o r  

P a t i e n t  # 08 A.Y.

RATER

B.K.G. S.M. X

1. D ep res s io n A8.89 AA.8A A8.89 4 7 . 5A

2 .  A nx ie ty A2.58 A2.58 42.58 42.58

3.  Speech R e t a r d a t i o n 56.02 94.31 75 .16 75.163

A. Hypomania A6.87 59.09 59.09 55.017

5.  Somat ic Concern A5.8A A5.8A 45.8A 45.84

6 .  Observed B e l l i g e r e n c e A6.30 A6.30 46.30 46.30

7 .  R epor ted  B e l l i g e r e n c e 57*75 A7.28 42 .04 49.023

8 .  O b se ss io n s 46 .18 A6.18 46 .18 46 .18

9 .  D i s o r i e n t a t i o n A6.A0 46.40 46 .40 46.40

10.  Lack o f  I n s i g h t 61.87 71.61 42.41 58 .63

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45-70 45-70 45.70 45.70

12. P a ra n o id  D e lu s io n s 6A.51 A5.71 45.71 51.977

13* G rand iose  D e lu s io n s A7.30 47-30 47.30 47 .30

lA. C on tro l  D e lu s io n s A7.19 A7.19 47 .19 47 .19

15.  V isua l  H a l l u c i n a t i o n s A7.26 A7.26 47 .26 47.26

16.  A u d i to ry  H a l l u c i n a t i o n s 45-83 45 .83 45 .83 45 .83

17.  B i z a r r e  Behav ior A8.02 A8.02 48 .02 48 .02

18. F l a t  A f f e c t 8A.23 7A.62 45 .77 68.207

19* I n c o m p r e h e n s i b i l i t y 59.91 59.91 45 .16 54.993
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Symptom F a c t o r s  f o r  

P a t i e n t  # 09 A.Y.

RATER

B.K.G. S.H. X

1. D ep res s io n 61 .05 63.75 57.00 6u.6u

2 .  A nx ie ty 45 .7* 45.  74 42.58 44.687

3.  Speech R e t a r d a t i o n *♦6.44 46.44 46 .44 *♦6.44

4 .  Hypomania 59 .09 46.87 59 .09 55.017

5 .  Somat ic  Concern 45 .84 74.64 65 .04 61.84

6.  Observed  B e l l i g e r e n c e 46.30 46.30 46 .30 46.30

7.  R epor ted  B e l l i g e r e n c e 47 .28 47.28 47 .28 47 .28

8 .  O b se ss io n s 46 .18 46 .18 46 .18 46.18

9 .  D i s o r i e n t a t i o n 46 .40 46.40 52.70 48.50

10.  Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45.70 53 .24 45.70 48.213

12.  P a ra n o id  D e lu s io n s 45.71 83.31 51.98 60.333

13* G ran d io se  D e lu s io n s 60.81 74.  32 47.30 60.81

14.  C on t ro l  D e lu s io n s 47.19 47 .19 47 .19 47 .19

15* V isua l  H a l l u c i n a t i o n s 47 .26 4 7 .2 6 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 45 .83 45 .83 66.46 52.707

17.  B i z a r r e  B ehav io r 48 .02 48 .02 48 .02 48.02

18,  F l a t  A f f e c t 45-77 45 .77 45 .77 45 .77

19.  I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  if 10 A.Y.

RATER

B.K.G. S.M. X

1. D epres s ion 52.95 55 .65 50.24 52.947

2 .  A nxie ty 45 .74 42 .58 42.58 43.633

3 .  Speech R e t a r d a t i o n 46.44 46 .44 46 .44 46 .44

4 .  Hypomania 59.09 46 .87 46.87 50.943

5.  Somatic Concern 45 .84 45 .84 45 .84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46.30 46.30 46 .30

7.  R epor ted  B e l l i g e r e n c e 42 .04 6 2 .9 8 62 .9 8 56.00

8 . O bsess ions 46 .18 46.18 46.18 46 .18

9 .  D i s o r i e n t a t i o n 46 .40 46.40 46.40 46.40

10.  Lack o f  I n s i g h t 61 .87 71.61 71.61 68.363

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45.70 45.70 45.70 45.70

12.  P a ra n o id  D e lu s io n s 83.31 70 .78 89 .58 81.223

13* G rand iose  D e lu s io n s 60 .81 60 .81 74.32 65.313

14.  C on tro l  D e lu s io n s 55.00 62 .81 55.00 57.603

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47.26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 77.92 71.04 73.33 74.097

17.  B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45 .77

19.  I n c o m p r e h e n s i b i l i t y 45 .16 52.53 52 .53 50.073
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Symptom F a c t o r s  f o r  

P a t i e n t  # 11 A.Y.

RATER

B.K.G. S.M. X

I .  D ep res s io n 39- 38.09 38 .09 38.5*»

2 .  A nx ie ty 42.58 42 .58 42.58 42.58

3.  Speech R e t a r d a t i o n 46.44 46 .44 46 .44 46 .44

4 .  Hypomania 71.31 46 .87 59 .09 59 .09

5 .  Somat ic  Concern 45 .84 45 .84 45 .84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46 .30 46.30 46.30

7.  R epor ted  B e l l i g e r e n c e 6 8 .2 2 62.98 42.04 57.747

8 . O bsess ions 46 .18 46.18 46.18 46 .18

9 .  D i s o r i e n t a t i o n 46.40 46.40 46 .40 46 .40

10. Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11. D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45 .70 53 .24 53 .24 50.727

12.  P a ra n o id  D e lu s io n s 51 .98 45.71 45.71 47.80

13* G rand iose  D e lu s io n s 74 .32 101.35 60.81 7 8 .8 2 7

14.  Con tro l  D e lu s io n s 47 .19 78.44 62.81 62.813

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47.26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 68 .75 64.17 66 .46 66 .46

17. B i z a r r e  Behavior 48 .02 48.02 48 .02 48.02

18. F l a t  A f f e c t 45 .77 45.77 45 .77 45 .77

19 . I n c o m p r e h e n s i b i l i t y 4 5 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 12 A.Y.

RATER

B.K.G. S.M. X

1. D ep re s s ion 61 .05 58.35 47 .54 55.647

2 .  A nxie ty *♦2.58 45.74 42 .58 43.633

3.  Speech R e t a r d a t i o n 46 .44 65.59 46 .44 52.823

4 .  Hypomania 59 .09 46 .87 46 .87 50.943

5 .  Somat ic Concern 55 .44 45.84 65 .04 55.44

6 . Observed  B e l l i g e r e n c e 46.30 46.30 46 .30 46.30

7.  R epor ted  B e l l i g e r e n c e 52.51 47.28 47 .28 49.023

8 . O b se ss io n s 46 .18 57.61 46 .18 49 .99

9 .  D i s o r i e n t a t i o n 46.40 46.40 46 .40 46.40

10. Lack o f  i n s i g h t 42.41 42.41 42.41 42.41

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

53.24 53.24 45 .70 50.727

12.  P a ra n o id  D e lu s io n s 58 .25 64.51 64.51 62.423

13. G rand iose  D e lu s io n s 60.81 60 .81 47 .30 56.307

14.  C on t ro l  D e lu s io n s 47 .19 47 .19 4 7 .19 47.19

15.  V isua l  H a l l u c i n a t i o n s 83 .84 83 .84 8 3 .8 4 83 .84

16.  A u d i to r y  H a l l u c i n a t i o n s 75 .62 45 .83 45 .83 55 .76

17.  B i z a r r e  Behav ior 6 5 .8 6 6 5 .8 6 48 .02 59 .913

18.  F l a t  A f f e c t 45 .77 45-77 45 .77 45 .77

1 9 .  I n c o m p r e h e n s i b i l i t y 52.53 74 .65 6 7 .2 8 64 .82



Symptom F a c t o r s  f o r  

P a t i e n t  # 13 A.Y.

RATER

B.K.G. S.M. X

1. D ep re s s ion 54.30 54.30 55 .65 54.75

2 .  A nx ie ty 45 .74 45 .74 42.58 44.687

3.  Speech R e t a r d a t i o n 5 6 .0 2 46 .44 46 .44 45.633

A. Hypomania 46 .87 46 .87 46 .87 46 .87

5 .  Somat ic Concern 45 .84 45 .84 45 .84 45 .84

6 . Observed B e i i i g e r e n c e 46.30 46.30 46 .30 46.30

7 .  R epor ted  B e i i i g e r e n c e 42 .04 42.04' 42.0A 42.04

8 . O bsess ions a6 .  18 46.18 46 .18 4 6 .18

9 .  D i s o r i e n t a t i o n 46.40 46.40 52.70 48.50

10.  Lack o f  i n s i g h t 61 .87 71 .61 61 .87 65.117

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45.70 45 .70 45.70 45.70

12.  P a ra n o id  D e lu s io n s 77 .04 70.78 70 .78 72.867

13* G rand iose  D e lu s io n s 87 .84 8 7 .8 4 74 .32 83.333

14.  C on t ro l  D e lu s io n s 47 .19 47 .19 47 .19 47.19

15.  V isua l  H a l l u c i n a t i o n s 92 .99 92 .99 83 .84 89 .94

16. A u d i to ry  H a l l u c i n a t i o n s 73.33 6 1 .8 8 55 .00 63.403

17.  B i z a r r e  Behavior 48 .02 48 .02 A8 . 0 2 48 .02

18.  F l a t  A f f e c t 45 .77 A5.77 45 .77 45.77

1 9 * 1ncomprehens i b i 1 i t y 45 .16 52 .53 45 .16 47.617



Symptom F a c t o r s  f o r  

P a t i e n t  § 14 A.Y.

RATER

B.K.G. S.M. X

1. D ep res s io n 39 M 44 .84 4 0 . /9 4 1.69

2.  A nx ie ty 42.58 4 2 . 98 42 .58 42 .58

3.  Speech R e t a r d a t i o n 46 .44 46 .44 46 .44 46 .44

4 .  Hypomania 59.09 46 .87 46 .87 50.943

5.  Somat ic  Concern 45 .84 45 .84 45.84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46.30 46.30 46 .30

7.  R epor ted  B e l l i g e r e n c e 62.98 57 .75 42 .04 54.257

8 . O b se ss io n s 46.18 46 .18 46 .18 46 .18

9 .  D i s o r i e n t a t i o n 46.40 46 .40 46.40 46 .40

10. Lack o f  i n s i g h t 52 .14 52 .14 61 .87 55.383

11. D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

53.24 53 .24 53 .24 53 .24

12.  P a ra n o id  D e lu s io n s 45.71 58 .25 45.71 49 .89

13.  G rand iose  D e lu s io n s 74 .32 47.30 47.30 56.307

14.  C on t ro l  D e lu s io n s 47 .19 7 0 .6 2 4 7 .19 55 .00

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

16.  A u d i to ry  H a l l u c i n a t i o n s 45 .83 45 .83 45 .83 45 .83

17.  B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48 .02

18. F l a t  A f f e c t 45 .77 55 .38 6 5 .0 0 55.383

19. I n c o m p r e h e n s i b i l i t y 6 7 .2 8 6 7 .2 8 74.65 69.737



Symptom F a c t o r s  f o r  

P a t i e n t  # 15 A.Y.

RATER

B.K.G. S.M. X

1. D epres s ion 46 .19 47 .54 47 .54 47.09

2 .  A nx ie ty 42 .58 42 .58 45 .74 43.633

3.  Speech R e t a r d a t i o n 46 .44 46 .44 46 .44 46.44

A. Hypomania 71.31 59 .09 59 .09 63.163

5 .  Somat ic  Concern 45 .84 45 .84 45 .84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46.30 46.30 46.30

7 .  R epor ted  B e l l i g e r e n c e 73 .46 78.70 73 .46 75.207

8 . O b se ss io n s 57.61 46 .18 57.61 53.80

9 .  D i s o r i e n t a t i o n 46.40 46.40 46.40 46.40

10.  Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45.70 45.70 45 .70 45 .70

12.  P a ra n o id  D e lu s io n s 45.71 45.71 45.71 45.71

13.  G rand iose  D e lu s io n s 101.35 87 .84 47.30 78 .83

14.  C on t ro l  D e lu s io n s 47.19 47 .19 47 .19 47 .19

15* V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 47 .26 47 .26

IS .  A u d i to r y  H a l l u c i n a t i o n s 45.83 45 .83 45.83 45 .83

17.  B i z a r r e  Behavior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45 .77

19 .  I n c o m p r e h e n s i b i l i t y 45 .16 45 .16 45 .16 45 .16



Symptom F a c t o r s  f o r  

P a t i e n t  # 16 A.Y.
RATER

B.K.G. S.M. X

1.  D ep res s io n 39.44 40 .79 39.44 39 .89

2 .  A nx ie ty 42.58 45 .74 42.58 43.633

3.  Speech R e t a r d a t i o n 5 6 .0 2 75.16 56 .0 2 62.40

4 .  Hypomania 46.87 46.87 46.87 46 .87

5.  Somat ic Concern 84 .24 93 .84 93.84 90 .64

6 . Observed B e l l i g e r e n c e 46.30 54.01 46.30 48 .87

7 .  Repor ted  B e l l i g e r e n c e 42 .04 47.28 47.28 45.533

8 . O b se ss io n s 46.18 46.18 46.18 46 .18

9 .  D i s o r i e n t a t i o n 46.40 46.40 46.40 46 .40

10.  Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t  ion

45.70 45 .70 45.70 45.70

12. P a ra n o id  D e lu s io n s 64.51 77.04 51 .98 64.51

13> G rand iose  D e lus ions 74 .32 87 .84 74 .32 78.827

14.  C on tro l  D e lu s io n s 47 .19 47.19 47 .19 47 .19

15.  V isua l  H a l l u c i n a t i o n s 83 .84 83 .84 83 .84 83 .84

16.  A u d i to ry  H a l l u c i n a t i o n s 8 2 .5 0 89.37 91 .67 87.847

17.  B i z a r r e  Behavior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 74.62 45 .77 55.387

19* I n c o m p r e h e n s i b i l i t y 59.91 59.91 74 .65 6 3 .8 2 3



Symptom F a c t o r s  f o r  

P a t  i e n t  # 1 7 A.Y.

RATER

B.K.G. S.M. X

1. D epres s ion 54.30 57.00 54.30 55.20

2 .  A nx ie ty 52.04 67 .79 45 .74 55.19

3.  Speech R e t a r d a t i o n 65 .69 84 .73 94.31 81.543

4 .  Hypomania 46 .87 46 .87 46 .87 46.87

5 .  Somat ic  Concern 45 .84 45 .84 65 .04 52.24

6 . Observed B e l l i g e r e n c e 46 .30 46.30 46 .30 46 .30

7 .  Repor ted  B e l l i g e r e n c e 52.51 6 2 .9 8 6 2 .9 8 59.49

8 . O bsess ions 46 .18 57.61 46 .18 49 .99

9 . D i s o r i e n t a t i o n 46.40 59-01 52 .70 52.703

10.  Lack o f  I n s i g h t 42.41 71.61 71 .6 1 61.877

11.  D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45.70 53 .24 45 .70 48.213

12. P a ra n o id  D e lu s io n s 58 .25 77 .04 77 .04 70 .777

13.  G rand iose  D e lu s io n s 60 .81 60.81 60 .8 1 60.81

14.  C on tro l  D e lu s io n s 47 .19 94 .06 62 .8 1 6 8 .0 2

15.  V isua l  H a l l u c i n a t i o n s 47 .26 47 .26 56 .40 50.307

16.  A u d i to ry  H a l l u c i n a t i o n s 48 .13 7 1 .0 4 45 .83 55 .00

17.  B i z a r r e  Behavior 6 5 .8 6 48 .02 48 .02 53.967

18.  F l a t  A f f e c t 74 .62 55 .38 6 5 .0 0 6 5 .0 0

19.  I n c o m p r e h e n s i b i l i t y 45 .16 52 .53 74 .65 57.447



25.6

Symptom F a c t o r s  f o r  

P a t i e n t  # 18 A.Y.

RATER

B.K.G. S.M. X

1. D ep res s io n 51 .6 0 47 .54 48 .89 49.343

2 .  A nx ie ty 48 .89 52.04 45 .74 48 .89

3.  Speech R e t a r d a t i o n 56 .0 2 84 .73 75.16 71.97

A. Hypomania 46.87 71.31 59 .09 59.09

5.  Somat ic Concern 45.84 45 .84 45 .84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46.30 46.30 46.30

7 .  R epo r ted  B e l l i g e r e n c e 47.28 47.28 42 .04 45.533

8 . O bsess ions 46.18 46 .18 46.18 46.18

9 .  D i s o r i e n t a t i o n 46 .40 46 .40 46.40 46.40

10.  Lack o f  I n s i g h t 42.41 42.41 42.41 42.41

11. D e p e r s o n a l i z a t i o n /  
D e r e a l i z a t i o n

45 .70 6 0 .7 8 45 .70 50.727

12. P a ra n o id  D e lu s io n s 89.58 83.31 77 .04 83.31

13.  G rand iose  D e lu s io n s 47 .30 47.30 47 .30 47.30

14.  C on tro l  D e lu s io n s 47 .19 55 .00 47 .19 49.793

15.  V isua l  H a l l u c i n a t i o n s 47.26 47 .26 47 .26 4 7 .2 6

16. A u d i to ry  H a l l u c i n a t i o n s 45 .83 45 .83 45 .83 45 .83

17.  B i z a r r e  Behav ior 48.02 48 .02 48.02 48 .02

18.  F l a t  A f f e c t 93 .85 6 5 .0 0 6 5 .0 0 74.617

1 9 . i n c o m p r e h e n s i b i l i t y 52.53 45 .16 45 .16 47 .617



Symptom F a c t o r s  f o r  

P a t i e n t  # 19 A.Y.

RATER 

B.K.G • S.M. X

1. D ep res s io n 48 .89 51 .6 0 48 .89 49.793

2 .  A nx ie ty 52 .04 55.19 58 .34 55 .19

3 .  Speech R e t a r d a t i o n 46 .44 46 .44 46 .44 46 .44

4 .  Hypomania 71.31 59 .09 71.31 67.237

5 .  Somat ic  Concern 45 .84 45 .84 45 .84 45 .84

6 . Observed B e l l i g e r e n c e 46.30 46.30 46 .30 46.30

7.  R ep o r ted  B e l l i g e r e n c e 42 .04 42 .04 4 2 .04 42 .04

8 . O bsess ions 46 .18 46 .18 46 .18 46.18

9 .  D i s o r i e n t a t i o n 46 .40 46.40 46 .40 46.40

10. Lack o f  I n s i g h t 42.41 42.41 52 .14 45.653

11. D e p e r s o n a l i z a t i o n / 45 .70 60.78 45 .70 50.727
D e r e a l i z a t  ion 

12.  P a ra n o id  D e lu s io n s 45.71 45.71 45.71 45.71

13.  G rand iose  D e lu s io n s 87 .84 114.86 47-30 83.333

14.  C on t ro l  D e lu s io n s 47 .19 47 .19 47 .19 47.19

15.  V isua l  H a l l u c i n a t i o n s 47 .26 92 .99 74.70 71.65

16.  A u d i to ry  H a l l u c i n a t i o n s 73 .33 73 .33 45 .83 64.163

17. B i z a r r e  Behav ior 48 .02 48 .02 48 .02 48 .02

18.  F l a t  A f f e c t 45 .77 45 .77 45 .77 45 .77

1 9 . I n c o m p r e h e n s i b i l i t y 45 .16 52 .53 45 .16 47.617
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APPENDIX IV

VARIABILITY OF THRESHOLD MEASURES IN PSYCHIATRIC PATIENTS
I n t r o d u c t  ion

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

a l l ,  G r u z e l i e r  and Hammond (1979) have r e p o r t e d  g r e a t e r  v a r i a b i l i t y  

in t h e  r i g h t  e a r  va .  l e f t  e a r  t h r e s h o l d  measures  f o r  s c h i z o p h r e n i c  

p a t i e n t s .  Th i s  was i n t e r p r e t e d  as  i n d i c a t i v e  o f  d i s t u r b a n c e  in 

l e f t  hem isphere  t e m p o r a l - 1 imbic f u n c t i o n  in t h e s e  p a t i e n t s .  They 

s u g g e s t e d  t h a t  t h e  c o n c e p t  o f  " s t r e n g t h  o f  nervous  system" d i s c u s s e d  

in c o n j u n c t i o n  w i th  s c h i z o p h r e n i a  in t h e  S o v ie t  l i t e r a t u r e  (Pav lov ,

19^*1) might  prove  r e l e v a n t  in t h i s  c o n t e x t .  Teplov  (1972) has 

r e p o r t e d  t h a t  s e v e r a l  S o v ie t  r e s e a r c h e r s  ( I p p o l i t o v ,  1972; N e b y l i t s y n ,  

Note ?0 ;  and T ep lov ,  1955) have found  lower a b s o l u t e  a u d i t o r y  t h r e s h o l d s  

which i n c r e a s e  w i th  p ro lo n g ed  s t i m u l a t i o n  f o r  s u b j e c t s  w i th  "weak 

i n h i b i t o r y "  nervous  s y s t e m s .  An a l t e r n a t i v e  h y p o t h e s i s ,  su g g e s te d  

by G r u z e l i e r  and Hammond (1979) t o  e x p l a i n  t h i s  v a r i a b i l i t y  invo lved  

e n d o c r i n e  f u n c t i o n i n g ,  w i th  d i u r n a l  and lo n g - t e rm  plasma c o r t i s o l  

l e v e l  changes  p a r a l l e l i n g  t h r e s h o l d  a l t e r a t i o n s .

The variability observed by Gruzelier and Hammond was of a 
long-term variety; with a significant ear x session x frequency 
effect observed over testing of several weeks' duration, and an ear 
x time of day interaction approaching statistical significance 
observed in daily testing.

A q u e s t i o n  e x i s t s  as  t o  w he the r  such r i g h t  e a r  v a r i a b i l i t y  

might  be o b s e rv e d  on a s h o r t - t e r m  b a s i s ,  i . e . ,  w i t h i n  one s e s s i o n  

o f  10 -  15 m i n u t e s '  d u r a t i o n ,  and w he the r  such v a r i a b i l i t y ,  i f  

d e m o n s t r a t e d ,  would be r e l a t e d  t o  some d i s t i n c t  symptomatology
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p r o f i l e  in p s y c h i a t r i c  p a t i e n t s .

G r u z e l i e r  and Hammond had s e l e c t e d  s c h i z o p h r e n i c  s u b j e c t s  and 

compared them t o  n o n - p a t i e n t  c o n t r o l s .  In t h e  p r e s e n t  i n v e s t i g a t i o n ,  

t h r e s h o l d  v a r i a b i l i t y  was examined ,  and c o r r e l a t e s  o f  t h i s  in p a t i e n t  

symptomatology were sought  f o r  t h e  a f f e c t i v e s  and s c h i z o p h r e n i c s ,  

a s  well  a s  f o r  t h e  t o t a l  p a t i e n t  g roup .

A second rea son  f o r  t h e  i n v e s t i g a t i o n  o f  t h r e s h o l d  v a r i a b i l i t y  

invo lved  th e  m e d ic a t io n  q u e s t i o n .  I f  m e d ic a t io n  l e v e l  had a c t e d  as  

a confound ing  f a c t o r  in t h i s  s tu d y  (as  d i s c u s s e d  in t h e  body o f  t h e  

main t e x t ) ,  one might  e x p ec t  v a r i a b i l i t y  w i t h i n  t h r e s h o l d  measures  

t o  be c o r r e l a t e d  w i th  m e d i c a t i o n ,  e i t h e r  in a l l  p a t i e n t s ,  o r  in t h e  

a f f e c t i v e  a n d / o r  s c h i z o p h r e n i c  g ro u p s ,  o r  one might  e x p ec t  g r e a t e r  

t h r e s h o l d  v a r i a b i l i t y  in one o f  t h e  p a t i e n t  g ro u p s .

A t h i r d  r ea s o n  f o r  t h i s  i n v e s t i g a t i o n  i s  t h a t ,  a s  Chapman 

and Chapman (1973 a ;  b) have n o t e d ,  d e m o n s t r a t i o n s  o f  " d i f f e r e n t i a l  

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

s t u d y ,  cou ld  be t h e  r e s u l t  o f  " p s y c h o m e t r i c  a r t i f a c t " .  That  i s  t o  

s a y ,  a more d i s c r i m i n a t i n g  t a s k  i s  more l i k e l y  t o  d e m o n s t r a t e  a 

p a t i e n t  d e f i c i t ,  and i f  t a s k s  o f  unequal  d i s c r i m i n a t i n g  power a r e  

compared,  an a r t i f a c t u a l  d i f f e r e n t i a l  d e f i c i t  might  be wrongly 

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

p o o r e r  p a t i e n t  p e r fo rm a n c e .  Such p o o r e r  p a t i e n t  pe r fo rm ance  may 

be t h e  r e s u l t  o f  someth ing  a s  s im p le  a s  p o o re r  m o t i v a t i o n  o r  a t t e n t i o n .  

The r a t i o n a l e  o f  t h e  Chapmans'  c r i t i q u e  i s  d i s c u s s e d  in more d e t a i l  

in t h e  main t e x t .
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If  t h e  t a s k s  used in t h i s  s tu d y  were o f  unequal  d i s c r i m i n ­

a t i n g  power,  d i f f e r e n c e s  in p a t i e n t  v a r i a b i l i t y  f o r  some c o n d i t i o n s  

( i . e . ,  t h e  2 ms o r  n o i s e  v a l u e s )  and f o r  some p a t i e n t  g ro u p s ,  might  

be e x p e c t e d .  A nalyses  o f  w i t h i n - s e s s i o n  t h r e s h o l d  v a r i a b i l i t y  

canno t  d i s p r o v e  t h e  Chapmans' c r i t i q u e ,  b u t  th e y  can p r o v id e  some 

ev id en ce  a s  t o  t h e  l i k e l i h o o d  o f  t h i s  problem be ing  r e l e v a n t  t o  

t h e  p r e s e n t  s t u d y .

A f o u r t h  a s p e c t  o f  t h i s  v a r i a b i l i t y  a n a l y s i s  in v o lv es  t h e  

q u e s t i o n  o f  w he the r  t h e  p lacement o f  t h e  fan  in t h e  s u b j e c t s '  

t e s t i n g  chamber might  have d i f f e r e n t i a l l y  a f f e c t e d  t h r e s h o l d s  

in t h e  two e a r s .  A r i g h t  v s .  l e f t  e a r  compar ison  o f  v a r i a b i l i t y  

would h e lp  t o  answer t h i s  q u e s t i o n .

I t  shou ld  be no te d  t h a t  f o r  a l l  t h e  a s p e c t s  o f  t h i s  

v a r i a b i l i t y  a n a l y s i s ,  t h e  f a i l u r e  t o  f i n d  d i f f e r e n c e s  cou ld  not  

d i s p r o v e  t h e  h y p o th e se s  in q u e s t i o n ;  i t  would o n ly  n o t  p r o v id e  

s u p p o r t  f o r  them. I t  may be t h a t  t h e  v a r i a b i l i t y  measure used 

was no t  o f  a p p r o p r i a t e  s e n s i t i v i t y  t o  d e t e c t  t h e  h y p o th e s i z e d  

d i f f e r e n c e s .

Methods

As a u d i t o r y  t h r e s h o l d s  were measured  u s in g  a b r i e f  s t a i r ­

c a s e  p ro c e d u re  which r e q u i r e d  t h r e e  r e v i s i t a t i o n s  a t  a s t i m u l u s  

i n t e n s i t y  l e v e l  in t h e  5 dB and 1 d B r a n g e s ,  t h e  number o f  

b lo c k s  o f  t r i a l s  a f t e r  t h e  s u b j e c t ' s  f i r s t  d e s cen d in g  e r r o r  cou ld  

be used t o  p r o v i d e  an index o f  t h r e s h o l d  v a r i a b i l i t y  which was 

independen t  o f  t h r e s h o l d  l e v e l .  S u b j e c t s  who were more v a r i a b l e  

would t a k e  more s t i m u l u s  p r e s e n t a t i o n s  t o  r e a c h  t h e  c r i t e r i a  f o r  

" t h r e s h o l d " .
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The number o f  b lo c k s  o f  t r i a l s  needed t o  r each  c r i t e r i o n  

f o r  t h e  1000 Hz and w h i te  n o i s e  s t i m u l i  a t  2 and 500 ms d u r a t i o n s  

f o r  t h e  r i g h t  and l e f t  e a r s ,  and av e ra g e  s t a i r c a s e  l e n g th  f o r  a l l  

r i g h t  v s .  a l l  l e f t  e a r  t h r e s h o l d  measures  were compared f o r  p a t i e n t s  

and n o n - p a t i e n t s ,  and f o r  s u b j e c t s  g iven  P r o j e c t  d i a g n o s e s  o f  

a f f e c t i v e  d i s o r d e r  and o f  s c h i z o p h r e n i a ;  and c o r r e l a t i o n s  w i th  

p s y c h i a t r i c  symptomatology f a c t o r s  were examined ,  u s in g  a two- 

t a i l e d  t e s t  o f  s i g n i f i c a n c e  o f  Pearson  c o r r e l a t i o n  c o e f f i c i e n t s .

Resui  t s

Comparisons o f  t h e  number o f  b lo c k s  needed t o  meet  t h e  

c r i t e r i o n  o f  t h r e e  r e v i s i t a t i o n s  o f  a t h r e s h o l d  v a l u e  a t  t h e  5 dB 

le v e l  and t h r e e  r e v i s i t a t i o n s  a t  t h e  1 dB s t e p  l e v e l  showed no 

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

t h r e s h o l d  v a r i a b i l i t y )  f o r  t h e  p a t i e n t s  v s  n o n - p a t i e n t s  and t h e  

s c h i z o p h r e n i c s  v s .  a f f e c t i v e s  v s .  n o n - p a t i e n t s .  No r i g h t  v s .  

l e f t  e a r  d i f f e r e n c e s  in v a r i a b i l i t y  were fo u n d ,  f o r  a l l  s u b j e c t s  

as  a g roup ,  o r  f o r  any o f  t h e  su b -g ro u p s  o f  s u b j e c t s .  In a d d i t i o n ,  

none o f  t h e  s t i m u l u s  d u r a t i o n s  o r  s t i m u l u s  s p e c t r a l  com pos i t ion  

c o n d i t i o n s ,  o r  c o m b in a t io n s  o f  t h e s e  c o n d i t i o n s  f o r  any o f  t h e  

gorups r e s u l t e d  in s i g n i f i c a n t l y  l o n g e r  (more v a r i a b l e )  t h r e s h o l d s .

Pearson  c o r r e l a t i o n s  o f  c l i n i c a l  f a c t o r s  (symptom p r o f i l e  

f a c t o r s ,  u s in g  th e  a v e ra g e  o f  t h r e e  r a t e r s '  d e t e r m i n a t i o n s )  and 

p h e n o t h i a z i n e  dosage  w i th  t h e  t h r e s h o l d  p ro c e d u re  l e n g t h  ( f o r  t h e  

1000 Hz and w h i t e  n o i s e  t h r e s h o l d s  a t  s t i m u l u s  d u r a t i o n s  o f  2 and 

500 ms f o r  r i g h t  and l e f t  e a r s ,  and f o r  l e f t  and r i g h t  e a r  a v e r a g e s ,  

and f o r  o v e r a l l  r ig h . t  v s .  l e f t  e a r  m e asu re s )  were c a l c u l a t e d  f o r  

a l l  p a t i e n t s .
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Of t h e s e  240 c o r r e l a t i o n s ,  o n ly  8 were s t a t i s t i c a l l y  

s i g n i f i c a n t  a t  t h e  p = .05  l e v e l ,  u s in g  t w o - t a i l e d  t e s t s  o f

s i g n i f i c a n c e : ^  f o r  a l l  p a t i e n t s  grouped  t o g e t h e r .

R igh t  e a r ,  1000 Hz, 500 ms, number o f  b lo c k s  t o  t h r e s h o l d :  

r = + 0 .4 8 ;  p = .037 w i th  Hypomania

r  = + 0 .4 8 ;  p = .036 w i th  P a ra n io d  D e lu s io n s

Righ t  e a r ,  n o i s e ,  2 ms, number o f  b lo c k s  t o  t h r e s h o l d

r = - 0 . 4 9 ;  P = *038 w i th  D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n  

L e f t  e a r ,  1000 Hz, 2 ms, number o f  b lo c k s  t o  t h r e s h o l d  

r  = - 0 . 5 3 ;  P = *018 w i th  V isua l  H a l l u c i n a t i o n s  

L e f t  e a r ,  n o i s e ,  2 ms, number o f  b lo c k s  t o  t h r e s h o l d  

r = +0 .63 ;  P = .005 w i th  G rand iose  D e lu s io n s

r  = + 0 .4 7 ;  P = *050 w i th  Speech R e t a r d a t i o n

L e f t  e a r ,  a v e ra g e  o f  a l l  t h r e s h o l d  m e a su re s ,  number o f  

b lo c k s  t o  t h r e s h o l d

r = +0 .48 ;  p = .039 w i th  Con tro l  D e lu s io n s

r  = + 0 .5 0 ;  p = .028 w i th  R epor ted  B e l l i g e r e n c e

S ince  5% o f  t h e s e  c o r r e l a t i o n s  cou ld  be e x p e c te d  t o  show a 

f o r t u i t o u s  s t a t i s t i c a l  s i g n i f i c a n c e  i f  t h e  measures  were u n r e l a t e d ,  

t h e  o b s e r v a t i o n  o f  8 s i g n i f i c a n t  c o r r e l a t i o n s  where 12 might  be 

e x p e c te d  on t h e  b a s i s  o f  chance  can n o t  be i n t e r p r e t e d  a s  a 

p o s i t i v e  r e s u l t .

i t  i s  o f  i n t e r e s t  t o  n o t e ,  however,  t h a t  no s i g n i f i c a n t  

c o r r e l a t i o n s  were  o b s e rv ed  between p h e n o t h i a z i n e  dosage  and 

t h r e s h o l d  p ro c e d u re  l e n g t h ,  which adds  s u p p o r t  t o  t h e  a ssum pt ion  

t h a t  t h r e s h o l d  measures  were n o t  confounded by drug  dosage  

e f f e c t s .
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F u r th e rm o re ,  u s in g  t h e s e  m e asu re s ,  no s u p p o r t  was found f o r  

g r e a t e r  s h o r t - t e r m  r i g h t  e a r  v a r i a b i l i t y  a n a logous  t o  t h a t  o bse rved  

in lo n g - t e r m  t e s t i n g  o f  s c h i z o p h r e n i c s  by G r u z e l i e r  and Hammond.

In addition, threshold measures for all conditions were of 
equal variability, which provides some argument that these tasks were 
equivalent in psychometric power, and that the location of the fan 
in the testing chamber did not introduce artifact.

Discussion
The la ck  o f  c l e a r - c u t  f i n d i n g s  o f  g r e a t e r  r i g h t  e a r  v a r i a b i l i t y  

in t h r e s h o l d  f o r  s c h i z o p h r e n i c  p a t i e n t s  shou ld  no t  be viewed a s  a 

f a i l u r e  t o  r e p l i c a t e  G r u z e l i e r  and Hammond's (1978) f i n d i n g s .  In 

t h e  p r e s e n t  s t u d y ,  v a r i a b i l i t y  was measured o ve r  a v e ry  b r i e f  p e r i o d  

o f  t ime ( i . e . ,  w i t h i n  a p p ro x im a te ly  10 m i n u t e s ) ,  whereas  G r u z e l i e r  

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

Of t h e  day o r  o v e r  a long c o u r s e  o f  r e p e a t e d  t e s t i n g .

A l though t h e  "weak i n h i b i t o r y "  nervous  system i n t e r p r e t a t i o n  

o f  t h e  v a r i a b i l i t y  o b s e rv ed  by G r u z e l i e r  and Hammond might  a l s o  be 

consonan t  w i th  i n c r e a s e s  in v a r i a b i l i t y  o b s e r v a b l e  o ver  a r a t h e r  

s h o r t  t im e  c o u r s e ,  an i n t e r p r e t a t i o n  o f  t h e  phenomenon based  on 

d i u r n a l  and lo n g - t e r m  plasma c o r t i s o l  changes  would n o t  p r e d i c t  

h ig h e r  v a r i a b i l i t y  in one e a r  o v e r  such a s h o r t  t im e  c o u r s e .

The finding that drug dosage was not related to variability 
within threshold measures helps to provide assurance that the measures 
of auditory threshold were not confounded by medication level.
Likewise, the finding that there were no differences across ears in 
variability suggests that fan placement effects were not severe.
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The d e m o n s t r a t i o n  o f  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

in t h r e s h o l d  p r o c e d u r e  l e n g t h  ( i . e . ,  s h o r t - t e r m  v a r i a b i l i t y )  s u g g e s t s  

t h a t  t h e  f i n d i n g s  o f  t h e  main s tu d y  a r e  n o t  l i k e l y  t o  be a r t i f a c t s  o f  

unequal  p s y c h o m e t r i c  d i s c e i m i n a t i n g  power o f  t h e  t a s k s  employed.

I t  shou ld  be r e i t e r a t e d  t h a t  t h e  f a i l u r e  t o  d e m o n s t r a t e  any 

o f  t h e s e  e f f e c t s  does  n o t  g u a r a n t e e  t h a t  any o f  t h e s e  f a c t o r s  d id  

no t  c o n t r i b u t e  t o  t h e  p r e s e n t  r e s u l t s .  However, had some o f  t h e s e  

a n a l y s e s  r e s u l t e d  in p o s i t i v e  f i n d i n g s  (w i th  r e s p e c t  t o  t h e  p o s s i b i l i t y  

o f  m e d ic a t io n  e f f e c t s ,  f an  e f f e c t s ,  o r  p s y c h o m e t r ic  a r t i f a c t ) ,  th e y  

might  have p ro v id e d  ca u s e  t o  s u s p e c t  confound ing  by t h e s e  v a r i a b l e s .



T07 

T08 

T09 

T10 

T i l  

T12 

T13 

Tl4 

T15 

T16 

T17 

T18

265
APPENDIX V : CORRELATIONS

T h r e s h o ld - T h r e s h o ld  C o r r e l a t i o n s  f o r  All  19 P a t i e n t s  

Pearson  r

T01 T02 T03 T04 T05 T06

T01 ***** .7799 .4273 .5532 .5344 .3142

T02 ***** . - .2 3 2 6 .4351 .7042 .0340

T03 ***** .2317 - .1 8 7 6 .4404

T04 ***** .6365 .8153

T05 *****

-3“C
S|

o•

T06 *****

N o te s .

See T a b le  15 on p .  125 f o r  an e x p l a n a t i o n  of  t h r e s h o l d  code numbers .

For t e s t s  o f  s i g n i f i c a n c e  (two t a i l s ) ,  p = .10 = .378 ;  p = .05  = .444 ;  

p = .02 = .516 ;  p = .01 = .561 p = .002 = .679 .
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T h re s h o ld -T h re s h o ld  C o r r e l a t i o n s  f o r  All 19 P a t i e n t s  

Pearson  r ( c o n t i n u e d )

T07 T08 T09 T10 T i l  T12

T01 .7453 .4989 .3411 .4821 .5210 .1785

T02 .5786 .7624 - .0 3 7 0 .2534 .6584 - .2 0 8 4

T03 .3223 - .3 2 6 0 .5835 .3842 -.1421 .5803

T04 .5514 .1436 .4233 .7710 .6213 .4521

T05 .5149 .6951 - .0 6 4 9 .5675 .7998 .0636

T06 .3265 -.3361 .5961 .5710 .2030 .5369

T07 ***** .3993 .6750 .6347 .4656 .4081

T08 ***** - .4 0 6 9 .1744 .6330 - .2 8 4 8

T09 ***** .4797 - .0 6 2 3 .6341

T10 ***** .5765 .7665

T i l ***** - .0 8 2 9

T12 *****

T13 

Til* 

T15 

T16 

T17 

T18
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Threshold -■Threshold C o r r e l a t i o n s f o r  All 19

P a t  i e n t s — Pearson r ( c o n t in u e d )

T13 T14 T15 T16 T17 T18

T01 .4154 .5642 .1280 - .0 4 0 5 - .0 6 5 4 .1337

T02 .3276 .5674 .2835 - .0 0 7 6 - .1 4 6 4 .2544

T03 .1722 .0571 - .2 1 1 4 - .0 5 2 2 .1098 - .1 6 0 3

T04 .073A .4872 .3775 .0495 - .3 3 4 7 .3587

T05 .0966 .2005 .1286 .2094 - .0 8 0 6 .0072

T06 .0224 .4795 .3916 - .2 2 1 3 - .3 7 2 3 .4584

T07 - .2 9 6 8 .3814 - .0 9 6 5 .0201 - .5 6 0 6 - .0 9 5 5

T08 .1698 - .1 0 0 4 - .0 3 8 4 .0201 .2294 -.0441

T09 - .4 3 2 4 .4608 - .0 6 3 2 .0033 - .7 4 3 2 - .0 5 7 6

TIO - .1 5 8 3 .1684 - . 2 9 8 6 - .0808 - .2 7 3 9 - .2 2 2 7

Ti l . 1A66 .2090 .0928 - .4 1 9 5 - .0 4 4 5 .2952

T12 - .3 0 8 3 .0412 -.4371 .2311 - .2991 - .5 0 3 7

T13 ***** .2877 .3403 - .0 9 2 7 .6711 .3477

Tl4 ***** .4853 - .0 3 7 2 - .5 1 6 9 .4476

T15 ***** .0434 - .1 0 3 3 .8615

T16 ***** - .0 4 9 4 - .4 7 0 0

T17 ***** - .0 6 6 2

T18 *****
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D epress ion  *** .202 .178 - . 1 7 3  .012 - . 3 7 7  — 054 - . 1 7 5  .274 - . 0 6 0

A nxie ty  *** .198 - . 0 4 0  - . 1 4 0  .156 - . 1 5 0  .185 .608 - .231

S p e e c h -R e ta rd a t io n *** - . 3 4 3  .116 - . 0 3 3  - . 1 5 6  - . 1 5 9  .238 .043

Hypoman ia *** - .131  .104  .417 .233 - . 4 6 0 - . 0 1 4

Somatic Concern *** - .081  .010 .026 - . 0 6 9 - . 2 0 9

Observed B e l l i g e r e n c e *** .001 .325 - . 1 5 2 - . 0 1 4

Repor ted  Del 1 ig e re n c e *** .472 - . 1 9 5 .132

O bsess ions *** - .  138 .114

D i s o r i e n t a t i o n *** .013

Lack o f  I n s i g h t ***

D e p e r s o n a l i z a t i o n / D e r e a l i z a t i o n

P a ran o id  D e lu s io n s

G randiose  D e lu s io n s

Contro l  D elu s ions Symptom-Symptom C o r r e l a t i o n s  f o r

Visual  H a l l u c i n a t i o n s  

A u d i to ry  H a l l u c i n a t i o n s

a l l  19 P a t i e n t s .  P p a r c n n  r

p = .10 = .378

B i z a r r e  Behav ior
p = .05  = .444

p = .02  = .516
F l a t  A f f e c t p = .01 = .561

Incomprehensib i  1 i t y p = .002 = .679

P h e n o th i a z in e  Dosage
f o r  t w o - t a i l e d  t e s t s  o f  s i g n i f i c a n c
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A h o d o l o g i c a l / t o p o g r a p h i c a l  r e p r e s e n t a t i o n  

symptom f a c t o r s  f o r  a l l  p a t i e n t s  ( n = 19 )
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D e p r e s s i v e  Manic N o n - S p e c i f i c

M O O D  DISORGANIZATION

C o r r e l a t i o n s  Between Symptom F a c t o r s  by Three  R a t e r s ;

S t a t i s t i c a l  S i g n i f i c a n c e  ( p <  .05» t w o - t a i l e d  t e s t  o f  

s i g n i f i c a n c e  f o r  P ea rson  r  ) f o r  a l l  P s y c h i a t r i c  P a t i e n t s  (ri=19).
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C o r r e l a t i o n s  Between Symptom F a c t o r s  by Three  R a t e r s ;  

S t a t i s t i c a l  S i g n i f i c a n c e  ( p <  .05» t w o - t a i l e d  t e s t  o f  

s i g n i f i c a n c e  f o r  Pearson  r  ) f o r  P r o j e c t - d i a g n o s e d  A f f e c t i v e  

P a t i e n t s  ( n = 8 ) .
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