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A b s t r a c t

Phenom enolog ica l  an d  Neuropsychological  Corre la tes  

of Positive and  Negat ive  Dimensions  

in Sch izophren ia  

by

Paul Michael Ramirez 

Adviser: Professor  Louis J. Gers tm an

While productive fea tu res  of schizophrenia  have becom e  

a cc e p te d  a s  pa thognom onic  of the disorder ,  investigators  have  

p roposed  that sch izophren ics  may be  phenomenologica lly  subtyped 

into positive and  negat ive syndrom es .  Positive syndrom e 

schizophrenics  a re  those  whom display a p redom inance  of 

productive  s y m p to m s  while pa t ien ts  in the  negative  syndrom e 

group tend  to d e m o n s t ra t e  defect  symptoms. The latter group is 

also marked by a  degenera t ion  of brain and  behavior. In 

c om par ison  to the  positive group, negative  syndrom e patients  a re  

thought to display: (1) a  g rea te r  d e g re e  of neuiopsychological  

dysfunction,  particularly tha t  re la ted  to anter io r functioning; (2) 

cogni tive deve lo p m en ta l  impairment;  (3) de fec t s  of affect  re la ted  

to withdrawal;  (4) d em o g rap h ic  and  historical d if ferences  such  

that  the negative  syndrom e is a s so c ia te d  with an earl ier a g e  of 

onse t ,  le s s  education ,  a  g re a te r  duration of illness, longer 

hospitalization,  a n d  a  g re a te r  d e g r e e  of motor abnormalit ies.
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The assoc ia t ion  of t h e s e  characte ri s t ics  to positive and  

negat ive  phenomenolog ica l  presenta t ion  w a s  studied in a  sam ple  

of 35 schizophrenic  inpat ients  on the re sea rch  unit of a  medical  

schoo l  affiliated psychia t r ic  cen te r .  Corre la t ions  within and  

b e tw een  predef ined  se ts  of positive and  negative  sym ptom s  

failed to suppor t  the  hypothetical  homogenei ty  of posit ive and  

negative  synd rom es .  It w a s  found, however,  that  the negative  

syndrom e a p p e a r s  to be the  more h o m o g en eo u s  of the two. 

Although c lusters  of "core” negative  and  positive sym ptom s  were  

identified in a  Principal C o m p o n e n t s  Analysis,  a no the r  c luster  

involving overlap  b e tw een  positive and negative  sym ptom s  w as  

a lso  found.

Neither positive nor negative  synd rom es  were  rela ted to 

cognit ive  d e v e lo p m en ta l  or to sub jec t  ch arac te r i s t ic s  

(dem ograph ic ,  historical, a n d  t rea tment)  in w ays  that  were  

hypo thes ized  when d a ta  w e re  ana lyzed  from a d ichotomous 

perspec t ive ,  that is, positive or negative  group membership .  They 

did, however ,  differ in their pe r form ance  on a  neuropsychologica l  

va r iab le  a s s o c i a t e d  with an te r io r  dysfunction.

Despite  the  paucity of significant findings during d ichotomous 

a n a ly s e s ,  d im ens iona l  ( d e g re e  of positivity vs. negativity) 

a n a l y s e s  u n c o v e red  re la tionships  co n s i s ten t  with severa l  

h y p o th e se s .  Specifically, (1) the  hypothes ized  g rea te r  d e g r e e  of 

an ter io r  dysfunct ion in pa t ien ts  displaying a  p red o m in an ce  of 

nega t ive  sym ptom s  w a s  partially suppor ted .  In addition,  a  "core"



negative  s y m p to m s  factor w a s  rela ted to both left anter ior an d  

left h e m is p h e re  impairment;  (2) a  g rea te r  d e g r e e  of negativity 

w a s  significantly re la ted  to longer hospitalization and  higher 

neuroleptic d ose ;  and  (3) g rea te r  d e g re e  of negativity w a s  also 

a s s o c ia t e d  with a  g rea te r  d e g r e e  of emotional u n re la ted n e s s  and  

e x p r e s s i v e  immobility.

Degree  of positivity, on the other  hand, was  found to be 

rela ted to an  earl ier a g e  of o n s e t  and  inappropr ia teness  of affect. 

Neuropsychologically ,  the  positive patien ts  pe rform ed  in a  

m a n n e r  c o n s i s t e n t  with m otor-re la ted  an ter io r  dysfunction and  

bila teral  c e r e b r a l  dysfunct ion .

Severa l  hypo theses  were  not supported by the data.

Specifically,  significant re la t ionships  w ere  not found b e tw ee n  

the negat ive  synd rom e  and  dem ographic ,  historical, or cognitive 

d e ve lopm en ta l  variables .  Poss ib le  r e a so n s  for this lack of 

suppor t  a re  d i s cu s sed .

Finally, i s su e s  related to sam ple  selection a re  d i s c u s s e d  a s  

they a re  important to the  interpretation of t h e s e  findings an d  

their  re la tionship  to t h o s e  of o ther  invest igators .  In addition,  

s u g g e s t i o n s  for future r e s e a rc h  a re  d i s c u s s e d  within the context 

of this s tudy ’s findings.

vi



This work is dedicated to my parents 

Paul Sr. and  Fredesuinda 

without whose  encouragement  and 

support  it would never 

have been  undertaken

v i i



A cknow ledgem ents

I would like to e x p re s s  my d e e p e s t  apprecia tion to all of 

th ose  who have  taken an active part in the re sea rch  reported 

herein a s  well a s  to those  who have graciously supported  me 

th roughout the  p a s t  severa l  years.

To Elkhonon Goldberg,  who took me under his wing while I 

w a s  a fledgling neophyte  and  taught me the importance of 

hyp o th es i s  te st ing in clinical neuropsycholog ica l  a s s e s s m e n t  

a s  well a s  the  impor tance  of intellectual curiosity and  rigor,

I can  never  hope  to show my true appreciation.  Both Steven  

Mattis and  Allan Yozawitz were  kind enough  to s h a r e  their 

clinical exper t i se  with me. They w ere  both patient t e a c h e r s  

who m a d e  important contribut ions  to my clinical training.

I am indeed fortunate to have  been  exposed  to the  gen ius  

a n d  humanity of Louis Gers tm an .  It is through his modeling 

that  I h ave  learned  the true meaning of being a  professor  and 

teacher .  Both myself  and ,  hopefully, my s tudents  have  

benef it ted  t rem endous ly  from his example.  His co n s tan t  

e n c o u r a g e m e n t  throughout my g radua te  years  kept me going 

at  t imes when  my commitment waivered  and  I shall never  

forget his kind words.

v i i i



The d e b t  of thanks  to Lewis Opler for sharing his 

c o n s id e ra b le  exper t ise  and  s e n s e  of intellectual rigor can  

never  be  repaid. This work is but a  small part of his q u e s t  to 

unravel s o m e  of the many  mysteries  of the schizophrenic  

illness. His generosi ty ,  en thus ia sm  for this work, and  

pa t ience  went well beyond my capaci ty for thanks.  His good 

humor and  joking have  also  m ad e  this often tortuous journey 

less  anxiety provoking than it most  certainly would h ave  been  

o t h e r w i s e .

Stanley Novak w as  kind enough  to provide m e  with my 

first opportunity to t e ach  psychology. His suppor t  an d  trust 

in my teaching  capabil i t ies over  the  p a s t  severa l  y e a r s  have  

e n a b le d  m e  to exper ience  the  joys of working with s tudents .

I will be  forever thankful for having had  this opportunity and 

only hope  that I can  live up to his concern  for the  proper 

educa t ion  of psychology s tuden ts .

I am  thankful to Richard Weiner who has  not yet forgotten 

wha t  it w as  like to go through this p ro ce ss  and  who he lped 

me  through severa l  anx ious  per iods  with his down-to-earth  

humor an d  e ncouragem en t .  His concern  for my p rog res s  shall 

a lways  be  apprec ia ted .

i x



Stan ley  Kay 's will ingness to s h a r e  his brilliance in 

analyzing and  unders tand ing  d a ta  m a d e  the completion of this 

project  possib le .  His pa tience ,  a s  I often fumbled with my 

d a ta  and  sought  out his guidance,  w as  unequaled .  I deeply  

a p p rec ia te  all that  I have  learned abou t  re s ea rc h  methodology 

a n d  d a ta  analys is  from him.

I have  ded ica ted  this work to my parents ,  w h o se  love of 

educa t ion  an d  knowledge h a s  instilled in me a  curiosity about 

the  world and  an e a g e r n e s s  to learn. They have worked 

t irelessly to ra ise  and  e d u c a te  their children a n d  I love them 

both dearly.

My d e a r  sister Yvonne and cousin Brenda have  encouraged  

m e  over the  year s  in all of my endeavors .  They w ere  a lways 

th e re  for m e  with a  kind word or a  funny remark. Thanks  to 

both of them. Thanks  a lso to Karen, who put up with my 

o b s e s s i v e n e s s  over  this project. Her  unders tanding  and  

gen t le  prodding diffused my anxiety on more  than o n e  

o c c a s io n .

Well it's finally time to lay back and  put up my feet,  that  

is, until tommorrow.



TABLE OF CONTENTS

S ta t e m e n t  of the  Problem 

In t r o d u c t i o n

P henom eno logy  and  p reva lence  of Positive and

Negative Subgroups......................................................................

Positive and Negative phenomenology...................................

Interdisciplinary Studies ............................................................................

Relationship be tween clinical and  CT Scan  findings.. 

Relat ionship be tw een  clinical and  PET S c a n /

Regional Cerebral  Blood Flow (rCBF) findings.................

Rela t ionship  b e tw een  clinical and  neuropa tho log ic

findings...............................................................................................

Neuropsychological studies........................................................

Hypotheses........................................................................................

M ethods

Subjects..........................................................................................................

Procedures.....................................................................................................

Screening and  selection.................................................................

Outline of a s s e s s m e n t  procedures ............................................

Clinical Assessment.....................................................................................

Motor Abnormality A ssessm en ts .............................................................

Neuropsychological A ssessm en ts ...........................................................

Select ion of neuropsychological  te st  in s t rum ents ........

Description of neuropsychological m e a s u r e s .....................



M ethods  (continued!

Cognitive Developmental A ssessm en ts ................................................................ 78

Results 85
Organizational Format................................................................................................  85

Positive and Negative Symptom Groups .............................................................. 87

Relationship of PANSS to other subtyping m e a s u r e s .................. 87

Group differences on subject  charac te r is t ics .................................. 87

Group dif ferences  on neuropsychological  va r iab les ....................  92

Group differences on cognitive developmenta l  t a s k s ...................  92

Individual Positive and  Negative Symptoms.....................................................  93

Consistency of symptoms........................................................................................... 93

Correlations within symptom s e t s .............................................................  93

Group differences be tween symptom s e t s ...........................................  98

Comparison  of Positive and  Negative Subgroups  on PANSS

summary scores  and PANSS Factors.......................................................  98

Correlations between symptoms s e t s ......................................................  99

Relationship  of PANSS Positive and  Negative

summary  scores  to PANSS Factors...........................................................  106

Correlation of PANSS S ubsca le  symptoms and  PANSS

Factors  with subject  charac ieris t ics........................................................ ios

Affect.................................................................................................................................  111

Group  d i fferences  on Manifest Affect Rating Sca le

(MARS) Factors.................................................................................................  m

x i i



R esu l t s  (continued)

Correlation of Manifest  Affect Rating Sca le  (MARS) Factor 

S c o r e s  with the  Posit ive a n d  Negative Syndrom e Sca le

(PANSS)..............................................................................................................  i n

Corre la t ions  of S y m p to m s  with Neuropsychologica l

Findings...............................................................................................................  H6

Neuropsychological Performance............................................................................. 123

Level of neuropsychological functioning................................................  123

Relat ionship  of neuropsychological  var iab les  to PANSS

Scale Factors.....................................................................................................  126

Correla tion of neuropsycholog ica l  m e a s u r e s  with sub jec t

characteristics.................................................................................................... 129

Corre la tion of neuropsychologica l  m e a s u r e  with

MARS Factors....................................................................................................  13 1

Cognitive Developmental Performance.................................................................. 136

Correlation of cognitive deve lopm enta l  t a sk s  with PANSS

scores and factors............................................................................................. 136

Corre la t ions  of cognitive d eve lopm en ta l  m e a s u r e s  with

subject characteristics.....................................................................................  136

Correlation of Manifest  Affect Rating Sca le  Factor S c o re s  

with cognitive developm enta l  charac te r is t ic s ...................................  137

Discussion 139
Summary of Findings................................................................................... ;................  139

Implications......................................................................................................................  I*4

x i i i



Discussion  (continued)

The Positive/Negative Dichotomy............................................................................ i*4

Relationship of PANSS to o ther subtyping

measures............................................................................................................. 1*5

Consis tency of positive and  negative sy m p to m s ...............................  1*6

Rela t ionship  of sub jec t  c h a rac te r i s t i c s  va r iab les  to

phenomenology.................................................................................................. 1A7

Neuropsychological Performance............................................................................. 150

Relationship  of PANSS items to neuropsychological

variables...............................................................................................................  152

Rela t ionship  to sub jec t  charac te r i s t ic s  and  affect  to

neuropsychological variables......................................................................... 155

Cognitive Developmental Performance .................................................................. i&o

Implications of Developmental Theory................................................................... 162

Generalizability...............................................................................................................  168

Sampling considerations.................................................................................  168

Comparability of experimental m e a s u r e s ..............................................  170

Conclusion.......................................................................................................................  171

Appendix 1: S a m p le  Character is t ics on Subject  Variables ....................  17&

Appendix 2: Individual Neuropsychologial  Tes t  Degrees

of Freedom..........................................................................................................  177

Appendix 3: M eans  and  S tanda rd  Deviations of Neuropsychological

Test  Variables....................................................................................................  179

Appendix 4: Consent Form....................................................................................  181

References...................................................................................................................  isa

x i v

r



F

List of Tab les

Table No. & Title___________________________________________ page

Table 1. Posit ive and  Negat ive  Schizophrenic

Syndromes.......................................................................... 10

Table 2. The Positive and  Negative Syndrome

Scale....................................................................................  45

Table 3. General  Psychopathology Sca le ................................  47

Table 4. Manifest Affect Rating S c a le ......................................  49

Table 5. Neuropsychological  R es e a r c h  A s s e s s m e n t

Battery..................................................................................  57

Table 6. Cognitive Diagnostic Battery.......................................  84

Table 7. Intercorrelation of PANSS S c a le  S c o r e s  with

SAPS and SANS Measures ............................................ 88

Table 8. Comparison  of Positive a n d  Negat ive  Groups

Sample  Characterist ics.................................................. 89

Table 9. Correlation of PANSS Sca le  Sum m ary  S c o re s

with Subject  Characte ri s t ics ..........................................  91

Table  10. In tercorre la tions of PANSS Posit ive S u b s c a l e

and Summary Scores ......................................................  95

Table  11. Intercorrelation of PANSS Negative  S u b s c a l e

Scores  & Summary Sco res ...............................................  97

Table  12. Comparison on Mean Ratings by Positive and

Negative  Sub jec ts  on Criterion S y m p to m s  of 

the PANSS.............................................................................  ioo

XV

r



Table No. & Title (continued)__________________________________ oaofi

Table 13. Intercorre la tion of Posit ive & Negative

Symptom Measures ............................................................. 103

Table 14. Principal C o m p o n e n ts  Analysis of Posit ive

and Negative Symptoms...................................................  105

Table 15. PANSS Positive and  Negative Sca le  Summary

Score  Correlates of PANSS Factors .........................  107

Table 16. S igni f icant  S u b je c t  C h a r a c te r i s t i c s

Corre la tes  of PANSS °osi t ive S ubsca le

Symptoms.............................................................................. 110

Table 17. S igni f icant  S u b je c t  C h a r ac te r i s t i c s

Corre la tes  of PANSS Negative S u b sca le

Symptoms........................................................................... 112

Table  18. Significant Posit ive an d  Negat ive  Syndrom e

S c a le  Corre la tes  of Manifest  Affect Rating

Scale (MARS) Factors....................................................  1 15

Table 19. Signif icant Neuropsycho log ica l  Tes t

Corre la tes  of PANSS Positive S u b sca le

Symptoms..............................................................................  118

Table 20. Signif icant Neuropsycho log ica l  Tes t

Corre la tes  of PANSS Negative S ubsca le

Symptoms..............................................................................  120

Table  21. Genera l  Indices of Cognitive Integrity............... 124

Table  22.  Classi ficat ion of P a t ie n t s  by Ins t rum ents

Used to Predict "Brain Damage" ...................................  127

Table  23. Signif icant Neuropsycho log ica l  Variable

Correlates of PANSS Factors .........................................  129

x v i



Table No. & Title______________________________________ page

Table  24. Signif icant Neuropsycho log ica l  Tes t

C or re la te s  of Subjec t  C harac te r is t ic s   132

Table  25. S ign i f ican t  S u b je c t  C h a r ac te r i s t i c s

Variable  C or re la tes  of Cognitive 

Developmental M easures .............................................  138

x v i i



1

Sta tem en t  Of The Problem

Given the  complex interactive factors which contribute  to 

etiological an d  phenom enolog ica l  a s p e c t s  of the  schizophrenic  

p ro c e ss ,  the  posit ive /negative a p p ro ach  to subtyping h a s  

b e c o m e  popula r b a s e d  on both its heuristic value and  the fact 

that  it includes  a  num ber  of different a p p r o a c h e s  ranging from 

phenom eno logy  to pathophysio logy under the  rubric of a 

c o m p re h en s iv e  subtyping hypothesis.  Such an approach  directly 

a d d r e s s e s  the  objection ra ised  by Je s te ,  et  al. (1982) and  by 

Kety (1980) that  sch izophrenia  h a s  b e co m e  nothing more  than an 

umbrella  classification for a  variety of d isorders .  Their 

recom m enda t ion ,  which r e p re se n t s  a  m ore  recen t  deve lopm en t  

in the evolution of thought  concern ing  this disorder ,  is that  

subtyping of schizophrenia  should  not be  unitarily b a s e d  on 

pheno m en o lo g y  but, rather,  should  include multiple behavioral  

a n d  biological d im ens ions  a s  well.

In the  pas t ,  neuropsychologica l  a s s e s s m e n t s  w e re  frequently 

u s ed  in the  differential d iagnos i s  of sch izophren ia  from brain 

d a m a g e  (organicity). However,  such  a  differential d iagnos i s  is 

inappropr ia te  today given what we  know ab o u t  structural and  

metabolic  abnormali t ies  which a r e  often a  part  of this disorder.  

Specifically, o n e  can  expec t  s ch izophren ics  to p re s en t  with 

varying d e g r e e s  of 'organicity. '  Thus,  more recent a p p ro a c h e s  to
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subtyping the  sch izophren ic  d i s e a s e  have  employed 

multifactorial t e ch n iq u es  b a s e d  on phenom enology ,  

neuropsychological  functioning, p r e s e n c e  or  a b s e n c e  of CT Scan  

abnormali t ies,  etc.  The  utilization of su ch  an  app ro ach  will 

likely lead to the  dist inguishing of su b g ro u p s  b a s e d  upon c lear  

d i f f e rences  in p re sen ta t io n .

The posit ive/negative  nosological  classification of 

sch izophren ia  h a s  proven  itself to b e  of significant heurist ic 

va lue  given its relatively recen t  populari ty (A ndreasen ,  1982; 

Crow, 1980a).  However,  the  validity of t h e se  su b g roups  is an 

ev en  more  recent p h e n o m en o n  (Opler, Fiszbein,  & Kay, 1986; 

Walker,  1987). Few s tud ies  have  exam ined  the 

pos i t ive /nega t ive  d im e n s io n  from a  "multidisciplinary" 

p e r s p e c t i v e .

Most s tudies  thus  far h ave  concentra ted  on the  

p henom eno logy  of the  positive vs. nega t ive  sch izophren ic  with 

few add ing  neuropsychologica l  te s t s  to their protocol. Very 

often the  neuropsychologica l  a s s e s s m e n t  in t h e s e  s tud ies  h a s  

b e en  c o m p o se d  of only two or three  t e s t s  without a  well thought 

out concep tua l  b a s i s  for their  inclusion. Fur thermore ,  the  few 

n e u ropsycho log ica l  s tu d ie s  of this noso log ica l  c lass if icat ion 

a n d  the  fewer  multifactorial  s tud ie s  employing 

phenom enolog ica l ,  neuro im aging ,  and  neuropsychologica l
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t echn iques  h ave  a t tem pted  to derive subg roups  without the  u se  

of a  well valida ted  inst rument which could s e p a r a t e  out the 

positive from the  negative  schizophrenics.  Many of t h e s e  

s tu d ie s  w e re  limited to symptom "checklists" in te a s ing  out 

positive from negative  phenom eno logy  rather than  a  

s t an d a rd iz e d  rating s ca le  which would provide c learcu t  

desc r ip t ions  of individual sypm ptom s  a s  well a s  anchoring 

points for the  a s s e s s m e n t  of the  sever ity  of e a c h  symptom. 

W hether  or not a  symptom w as  p re sen t  w as  usually left to the  

intuitive skill of the  ra te r  with relatively little g u id a n c e  being 

provided from the  literature. What gu idance  w a s  provided 

(Andreasen ,  1983, 1984; Lewine, Fogg, & Meltzer, 1983) w as  

usually not well validated. This, of course ,  l eaves  o pen  the  

quest ion  a s  to whether  or not those  patients  thought  to b e
i

positive or negat ive  w ere  actually so.  In fact, m any  of t h e se  

s tud ie s  ex am in ed  positive and  negat ive  s u b ty p es  from a  

d icho tom ous  perspec t ive  exclusively and ,  of co u rse ,  re cen t  

f indings s u g g e s t  that  positive and  negative  pheno m en o lo g y  

should  b e  conceptua l ized  dimensionally a s  well (Kay & Opler,  

1987a).  T h e s e  d a t a  clearly d e m o n s t ra t e  that  m os t  

s ch izophren ic  pa t ien ts  p re s e n t  with both positive an d  nega t ive  

sym ptom s.  However,  they can  reliably be  s e p a r a t e d  into those  

who p r e s e n t  with predominantly  posit ive  or predominant ly  

negative  phenom enlog ies  (Kay, Fiszbein, & Opler, 1987; Opler,  

Fiszbein & Kay, 1987). It h a s  only b e en  very recently that  a  well



validated ins t rument  for the  a s s e s s m e n t  of posit ive a n d  

negative  sym ptom s  h a s  b e co m e  available (Kay, Fiszbein,  & Opler, 

1987; Kay, Opler,  & Lindenmayer 1988). The deve lopm ent  of this 

ins trument h a s  m a d e  it poss ib le  to reliably a s s ig n  sch izophren ic  

su b jec t s  into predominantly  posit ive or predominantly  negat ive  

su b g ro u p s  a s  well a s  allowing for a  d imensional analys is  of 

relative positivity v e r s u s  negativity within e a c h  sub jec t .

The a im s  of the  p roposed  study a re  (1) to investigate the 

pa t te rn  of re la tionships  a m o n g  clinical ratings  and  

neuropsycholog ica l  indices  of deter iora tion which h ave  b e e n  

p r o p o s e d  to different ia te  pa t ien ts  with a  p redominant ly  

posi t ive pheno m en o lo g ica l  p re sen ta t ion  from t h o s e  exhibiting 

predominant ly  nega t ive  sym ptom s  (d ichotomous  analys is ) ;  (2) to
i

invest igate  th e  s a m e  patte rn  of rela tionships b a s e d  on the  

relative p re p o n d e r a n c e  of positive and  negat ive  sy m p to m s  

within e a c h  sub jec t  (dimensional anayls is );  (3) to explore  

potential  re la t ionsh ips  b e tw ee n  phenom eno log ica l  ra t ings  an d  

functionally spec i f ied  neuropsycho log ica l  deficits  from th e  

pe rspec t ive  of cognitive domains ;  and  (4) to d e te rm ine  w h e th e r  

p redom inan t ly  nega t ive  su b ty p e  sch izophren ic s  d e m o n s t r a t e  

incomplete  cognitive deve lopm ent  a s  h a s  b e en  p roposed  (Kay & 

Opler, 1987b).



In troduction

Sch izophren ia  reigns  a m o n g s t  the  major heal th  c a r e  problems 

in the  United S ta te s  with sch izophren ics  occupying m ore  than 

half the  b e d s  in U.S. psychiatric hospita ls  (P res iden t ' s  

Commission  on Mental Health,  1978). Approximately o n e  out of 

every o n e  hundred  Americans  ei ther h a s  or will expe r ience  a  

schizophrenic  e p i so d e  (Yolles & Kramer,  1969).  In addit ion, the  

recidivisim r a t e s  .for the  first t ime sch izo p h ren ic  d i s c h a r g e s  

h a s  b e e n  e s t im a te d  at  approx imate ly  fifty p e rc e n t  within two 

yea r s  (Brown, 1960). Given the pe rv a s iv en ess  an d  p re su m ed  

he te rogene i ty  of this d isorder,  recen t  r e s ea rc h  on sch izophren ia  

h a s  c o n c e n t r a t e d  on a ttempting  to identify dist inct  s u b ty p e s  

which might b e  re levant to etiological , t rea tm en t ,  a n d  

p ro g n o s t i c  c o n s id e ra t io n s .

To da te ,  the  most  commonly u sed  approach  in subtyping 

sch izophren ia  ha s  been  the  phenomenologica l  method.  The 

sch izophren ic  d i s e a s e  is not a  recen t  p h e n o m en o n ,  Hippocra tes  

having de sc r ibed  a  paranoid  d isorder  th o u san d s  of y e a r s  ago. 

However,  it h a s  only b e en  c o n s id e red  a s  a  distinct d isorder  

s ince  Emil Kraepelin first popula r ized  the  term D e m e n t i a  

P r a e c o x  (Kraepelin,  1896, 1919).  He b a s e d  his classification on 

c a u s e s  of the  d i s ea se ,  how much of the  brain and  nervous  

sy s te m  it involved, the  variety a n d  c o u rse  of sym ptom s ,  a s  well
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a s  on  prognosis .  While Kraepelin did popularize the  term, 

d e m en t ia  p raeco x  had a lready  been  u sed  by Morel (1860). Morel 

u s ed  the  te rm to d e sc r ib e  the intellectual de ter io ra tion in one  

of his pa t ien ts  w h o se  sym ptom s  had  begun a t  the  a g e  of 

four teen.  However,  he  did not identify a  specific c luster  of 

re la ted  clinical fea tu res  which would have  permit ted  the  

d ia g n o s i s  of the  condition without waiting for ult imate 

deterioration.  Pick, on the  o ther hand, desc r ibed  a  subgroup  of 

pa t ien ts  who unde rw en t  w h a t  he  te rmed "simple deter iorat ion" 

of cognition while exhibiting few, if any, of the  florid 

ha lluc inations  a n d  d e lu s io n s  charac te r is t ic  of o the r  pa t ien ts .  

Kraepelin w a s ,  however,  the  first to exhaustive ly  de sc r ib e  the 

phenom enolog ica l  a sp e c t s  of this disorder a n d  w a s  o n e  of the 

first to dif ferentia te  d e m e n t i a  p raecox  from o th e r  d iso rders .

He w a s  a lso the  first to divide the  sch izophrenic  pa tients  he 

o b se rv ed  into th ree  sub types :  the  hebephenic ,  the  catatonic,  and  

the  paranoid .  Later, he  c a m e  to accep t  a  fourth type,  the  simple, 

which w a s  p ro p o s e d  by Bleuler (1911,1950).

Kraepelin believed tha t  menta l  d i s e a s e s  c a u s e d  mainly by 

external  condit ions  were  curable ,  while those  c a u s e d  by 

const i tu tional factors  w e re  incurable  b e c a u s e  their  s o u r c e  w a s  

brain d i s e a s e  or a  metabolic disorder.  This is pert inent  in light 

of CT S c a n  d a t a  supportive  of a  neuros tructrual  influence in a  

s u b g ro u p  of sch izophren ics  who a re  poor r e sp o n d e r s  to
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pharm aco log ica l  t r e a tm e n t  a n d  fall within a  p o o re r  prognos tic  

ca tegory  (Goldberg,  1985).  Kraepelin believed tha t  dem en t ia  

p raecox  w a s  c a u s e d  by consti tutional factors  a n d  w a s  thus  

incurable.  Under the  heading  of dem ent ia  praecox,  he  included 

the  following s y m p to m s :  de lus ions ,  ha lluc inations ,  at tent ional

deficits, an d  bizarre behavior.  Today, m os t  of t h e s e  symptoms 

a re  felt to be  pa thognom onic  of the  positive or Type I 

sch izophren ic  sub type  a n d  the re  is ev idence  that  t h e s e  

individuals a r e  neuropathological ly ,  neuropsychologica l ly ,  and  

prognostical ly  different from the  negat ive  or Type  II 

sch izophren ic  (Andreasen , 1985; Cornblatt  e t  al., 1985; Pogue-  

Geile & Harrow, 1985). Fur thermore ,  Bleuler wro te  that  

s ch izophren ia  did not r ep re sen t  a  s ingular d i s e a s e  entity:

.. .For the sak e  of convenience,  I u s e  the word 
[schizophrenia] in the  s ingular  a l though it is 
a p p a r e n t  that  the  g roup  inc ludes  severa l

d i s e a s e s  ([1911], 1950, p. 8).

Thus ,  Bleuler may be  thought of a s  being respons ib le  for laying 

the  foundation of a  subtyping approach  to sch izophrenia .  Bleuler 

w a s  a lso in a g re e m e n t  with Krapelin a s  to the  b a s ic  organic  

foundation of the  sch izophren ic  illness. While a g ree in g  with the 

widely held belief of his day  that  menta l  (psychogenic )  c a u s e s  

might p roduce  sym ptom s  or the  con ten t  of sym ptom s ,  he  felt 

tha t  the  ac tua l  d i s e a s e  itself w as  organic  in origin (Bleuler,
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1911, 1950).

S ince  Bleuler 's  t ime, the  history of re sea rch  in sch izophrenia  

h a s  b e e n  reple te  with efforts to sub type  this d isorder  on a  

phenom enolog ica l  ba s i s  in the  hope  that  it would provide 

information g e r m a n e  to etiological , t rea im en t ,  a n d  prognost ic  

considera t ions .  Phenom eno log is t s  have  shown s o m e  

evolutionary c h a n g e  in their ideas  s ince  the  d ay s  of Kraepelin 

(1919) who,  ev en  though  initally conceptua l iz ing  sch izophren ia  

a s  a  de fec t  s t a t e  which w as  progress ively  deter io ra tive  in 

nature ,  eventually  had  to reconcile himself to the  fact  that  

th ir teen p e rc e n t  of his sch izophren ic  pa t ien ts  recovered .  

Although not totally re jecting the  c o n c e p t  of de te r io ra ting  

sch izophren ia ,  more  recent ly,  productive  fea tu res  of the  

d isorder  have  a lso b e c o m e  a cc e p ted  a s  pa thognomonic  of the  

d i so rde r  (American Psychia t ric  Associa tion,  1987; Fe igne r  et  

al., 1972). While American  psychiatry h a s  clearly recognized  

the  im por tance  of subtyping,  d i s a g r e e m e n t  rem ains  a s  to the  

b es t  nosological  sys tem.  A ndreasen  an d  Olsen (1982) have  

poin ted  out that  seve ra l  different nosological  s y s t e m s  of 

sch izophren ia  have  b e e n  widely utilized over  the  years .  T h e s e  

inc lude :

1) T h o s e  which e m p h a s i z e d  c ross -sec t iona l  pheno m en o lo g y  

s u ch  a s  the  m ore  traditional Kraepelin-Bleulerian
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division into hebephre ic ,  cata tonic , parano id , an d  simple 

which still forms the  b a s is  for DSM lll-R (APA.1987) 

subtyping  of sch izophren ia .

2 )  O ther  c ro s s -s e c t io n a l  subd iv is ions  including:

s ch izo a ffec t iv e  bs. nonaffec t ive  

parano id  vs. nonparanoid

3) S u b ty p es  which em p h as iz e  the  longitudinal c o u rse  of the  

d iso rd e r  including:

a c u te  vs. chronic 

p ro c e s s  vs. reactive  

good  vs. poor prognosis

The se a rc h  for a  classification sys tem  with d o cu m en ted  

p rognostic  capab ilit ies  a s  well a s  obvious re le v an c e  to 

t rea tm e n t  in addition to an  etiological u n d e rs tan d in g  of the  

d iso rd e r  h a s  led to the  revival by Crow (1980a ,1980b) in 

England and  A ndreasen  (1982; A ndreasen  & O lsen, 1982) in the 

United S ta te s  of an  earlier proposition by H ugh lings-Jackson  

(1931) tha t th e re  m ay be  two h o m o g e n eo u s  su b ty p es  within the 

sch izophren ic  d isorder. The Positive (Type I) sch izophren ic  

exhibits  the  m ore  productive or florid sy m p to m s  while the  

N egative  (Type II) sch izophren ic  m anifests  sy m ptom s of the  

d e fec t  variety. S evera l d ifferences  be tw een  th e s e  two g roups  

h av e  b e e n  outlined by Crow (1980a) [Table 1].
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Table  1

Positive a n d  N egative Sch izophren ic  S y n d ro m es

Type 1 Type II

C h a r a c t e r i s t i c

S y m p to m s H a l lu c in a t io n s  

D e lu s io n s  

T hought D isorder

A ffec tive  F la t ten in g  

Poverty of S p e e c h  

Loss of Drive

I n t e l l e c t u a l

Im p a i r m e n t A b se n t S o m e t im e s  p re s e n t

(after Crow, 1980a)

Bleuler 's  dictum that sch izophren ia  actually  r e p re se n ts  a  

g roup  of re la ted  d iso rders  h a s  recently b e en  re ite ra ted  by 

A n d re ase n  (1985):

T he diversity of sch izo p h ren ia  s u g g e s t s  tha t  the  
d iso rd e rs  g rouped  under the  genera l term m ay in 
fac t r e p re s e n t  s e v e ra l  d ifferent spec if ic  d i s e a s e s  
tha t m ay  differ in im portant w ay s  [such a s  involve­
m en t of d ifferent n e u ro tra n sm it te r  s y s te m s ,  
d ifferen t brain reg io n s ,  or d ifferen t e tio logical
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ag en ts ]  (p. 380).

O n e  criticism of the  positive-negative dichotomy h a s  been  

the  e x is ten c e  of a  s u b s e t  of p a tien ts  who exhibit both positive 

a n d  n ega tive  sym ptom s, the  so-called  "mixed" patient. While 

s o m e  believe  tha t such  pa tien ts  r e p re se n t  a  third sub type , 

other, m ore  pars im onious , exp lana tions  h av e  b e e n  forthcoming 

although none  h a s  ach ieved  p re-em inence . T h ese  explanations 

inc lude th e  following:

1) The co ex is ten ce  of multiple c a u s e s  of sch izophren ia  in 
s o m e  patien ts  migh lead to a  "mixed" phenom enological 
p r e s e n ta t io n .

2 ) Multiple involvem ent of d ifferent c e reb ra l  reg ions may, 
depend ing  on the  foci, result in a  "mixed" sym ptom  
p ic tu re .

3) A "mixed symptom" picture m ay also  be  d u e  to an  
im b a lan ce  of multiple neu ro ch em ica l  sy s te m s .

4 )  If o n e  a c c e p ts  the  proposition tha t s o m e  p a tien ts  evolve 
from a  positive to a  negative  s ta te  over time, then  it 
m ay be the  c a s e  tha t  the  "mixed" patient is a t an  
interm ediary  s ta g e  a n d  a  full blown negative  synd rom e 
h a s  not yet developed  (A ndreasen , 1985, p. 231).

To this list o n e  may a d d  yet an o th e r  possibility, tha t is, 

positive a n d  negative  su b ty p e s  m ay actually  rep re se n t  s e p a ra te  

d im en s io n s  ra ther than h o m o g e n eo u s  syndrom es. Thus, a  patient

I
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may p re sen t  with nega tive  sym ptom s an d  yet b e  predom inantly 

positive in his phenom enology .

Given that the  positive/negative ap p ro a ch  to conceptualiz ing 

sch izophren ia  has  b e en  seriously exam ined  for le ss  than a 

d e c a d e  an d  that a  well validated phenom enolog ica l rating sca le  

h a s  only recently b e en  developed , I would like to exam ine  

e v id en c e  in sev e ra l  a r e a s  re levan t to this s tudy  which directly 

a d d r e s s e s  a  num ber of m ethodological flaws inherent in earlier 

s tu d ie s  of this phenom enon . T h e se  a r e a s  include:

1) The validity of positive a n d  negative  subgrouping  in 

s c h iz o p h re n ia

2) An exam ination  of re levant m etabolic  an d  structural 

abnorm alit ie s  in th e  sch izo p h ren ic  d iso rd e r

3) A review of s tu d ie s  d em onstra t ing  neuropsycholog ica l 

dysfunction in sch izo p h ren ia  which m ay b e  of particular 

s ignificance to positive a n d  nega tive  phenom eno log ica l 

p r e s e n ta t io n .

P h en o m en o lo g y  and P rev a len ce  of Positive an d  Negative 

Subgroups

K raepelin 's  influence on the  d ev e lo p m en t of d iagnostic  

non m en c la tu re  re levant to the  d iagnosis  of sch izophren ia  w as  a  

long lasting o n e ,  influencing the  concep tua liza tion  of the



sch izophren ic  d is e a s e  for over half a  century . During that 

period , it w as  felt tha t th e  de ter io ra ting  clinical c o u rs e  of the  

d i s e a s e  w as  the  card inal fea tu re  distinguishing it from o ther 

p sych ia tr ic  d iso rd e rs .  It w a s  co n ce rn  regard ing  th e  reliability 

of d iagnosis ,  principally by the  G erm an  phen o m en o lo g is ts  during 

the  middle of the  twentieth century , tha t eventually  led to a 

g re a te r  e m p h as is  on productive sym ptom atology. Kurt S chne ider  

(1957, 1959), o n e  of the  m ost influential re p re se n ta t iv e s  of the  

G e rm a n  phenom enolog ica l  school, so u g h t d iagnost ic  criteria 

b a s e d  on psychopa tho log ica l  m an ifes ta tions  tha t o ccu rred  

frequently  in sch izophren ia  a n d  could be  reliably ev a lu a ted  by

clinicians. S ch n e id e r  g a v e  d iagnostic  prim acy to a  few

sy m p to m s  which he felt m et this criteria. T h e se  "First Rank 

Sym ptom s" w ere  regarded  by him a s  pathognom onic  of 

sch izophren ia  in the  a b s e n c e  of known physical illness. Each of 

his first rank sy m ptom s w ere  productive  o n e s  with 

nonproductive  sy m p to m s being re le g a ted  to minor significance. 

O ther, m ore recen t,  d iagnostic  sy s te m s  su ch  a s  the  Diagnostic 

a n d  S tatistical Manual of M ental D isorders  [DSM-III] (American 

P sych ia tr ic  A ssocia tion , 1987), the  R e s e a rc h  D iagnostic  

Criteria [RDC] (Spitzer e t al., 1987), the  New Haven 

S ch izophren ia  Index (A strachan  e t al., 1972) an d  the  C arpen ter-  

S t r a u s s  Criteria (C arpen ter  e t al., 1973) hav e  p laced  

c o n s id e ra b le  im portance  on p roductive  sym ptom ato logy  without

em p h as iz in g  a  deterio ra ting  c o u rs e  of illness.
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D espite  this reliance on productive sym ptom s in the  

d iagnosis  of sch izophren ia , there  h a s  b een  an  increasing 

ten d en cy  tow ards  a  narrowing of the  c o n cep t  of sch izophrenia . 

As an  exam ple, the  num ber of different su b ty p es  h a s  d e c re a se d  

from the  DSM II to DSM lll-R m anuals . This collapsing of 

different d iagnost ic  c a te g o r ie s  h a s  b e e n  quite  helpful for 

sch zo p h ren ia  r e s e a rc h e r s  who very often c o m p are  the 

pe rfo rm an ces  of different su b ty p es  with o n e  ano ther . D espite  

this trend  tow ards  few er su b types , it h a s  b e c o m e  ra ther c lear 

tha t  phenom eno log ica l  he te ro g en e ity  ex is ts  a c r o s s  th e s e  

su b types . Such  he terogeneity  h a s  led to a  revival of in terest in 

the  "defect" s ta te  such  that both "defect" a s  well a s  productive 

sym ptom s a re  v iew ed a s  im portant in sch izoph ren ia  re sea rch . 

O n e  of the  resu lts  of this h a s  b een  the  revival of the  

po s it ive /nega tive  a p p ro a c h  to co n cep tu a liz in g  sch izo p h ren ia .

The popularization of the  positive /negative  distinction h a s  

b e en  of g re a t  heuristic value, leading to re sea rc h  a im ed  a t  

exam in ing  w h e th e r  this ch a rac te r iz a t io n  would provide 

information g e rm a n e  to etiological, p rognostic , a n d  tre a tm en t 

h y p o th e se s .  Unfortunately, empirical work in this a re a  h a s  

yielded mixed resu lts  due , in large part, to m ethodological 

flaws. T h e se  flaws, which hav e  recently  b e en  e lucidated  in a  

review article by Kay a n d  Opler (1987b), include small sam p les ,
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im p rec ise  or u n s ta n d a rd iz e d  rating in s tru m en ts ,  different 

rating m e th o d s  u se d  a c r o s s  s tud ies ,  lack of long-range  follow- 

up, no control for d iffe rences  in g en era l  severity  of 

p sychopa tho logy , an d  no control for ex trapyram idal sym ptom s 

(E PS) which could  potentially interfere in the  a s s e s s m e n t  of 

m otor activity, affect, a n d  verbal p roductions .

As listed in Table 1, the  Positive (Type I or productive) 

S y ndrom e  sch izophren ic  exhibits sym ptom s which m ay include 

d e lu s io n s ,  hallucinations, though t d isorder, an d  b izarre  behav io r 

while the  N egative  (Type II or defect) S yndrom e sch izophren ic  

exhibits  ap a th y ,  w ithdrawal, poverty of s p e e c h ,  a n d  blunted 

affect (Crow, 1980a; S t r a u s s  et al., 1974). In addition, the  

nega tive  sch izophren ic  is be lieved  to exhibit a  poore r  prem orbid  

level of functioning, tha t  is, d e m o n s t ra te s  an  earlier o n s e t  of 

sym ptom ato logy  an d  psy ch o so c ia l  m alad justm ent. Thus, the  

nega tive  sub type , be lieved  to be  the  le a s t  re sp o n siv e  to 

t re a tm en t an d  to have  a  poore r  p rognosis , te n d s  to exhibit 

p rem orb id  socia l w ithdrawal and  isolation (C an n o n -S p o o r  e t al., 

1982; Gittelman-Klein & Klein, 1969). On the  o ther  hand, the  

positive  sch izo p h ren ic  usually  d e m o n s t ra te s  a d e q u a te  prem orbid  

p sychosoc ia l  functioning a n d  a  m ore  favorable  re s p o n se  to 

n eu ro lep tic  t re a tm e n t  with periodic  partia l rem iss ion  of 

sym ptom s. This m ethod  of conceptualiz ing sch izophren ia  h a s  

b e e n  c o n s id e re d  useful in identifying relatively h o m o g e n eo u s
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su b ty p e s  within this d iso rder. T he  d e v e lo p m en t an d  validation 

of the  p os it ive /nega tive  dichotom y in sch izo p h ren ia  will now b e  

d i s c u s s e d .

Positive an d  N egative  phenom eno logy

Much of the  recen t  work on the positive/negative dichotomy 

in sch izo p h ren ia  w a s  originally b a se d  on H ugh lings-Jackson ’s  

(1931) h ie ra rch ica l  c o n ce p tu a liza t io n  of c e re b ra l  functional 

o rgan iza tion . J a c k s o n  p o s tu la ted  that su p ero rd in a te  cereb ra l  

c e n te r s  m odu la te  by m e a n s  of inhibiting su b o rd in a te  o n e s  with 

t h e s e  su b o rd in a te  c e n te r s  providing the  n e c e s s a ry  "activation" 

for all brain functions. L esions of subo rd ina te  c e n te rs  thus  

resu lt in an  im pairm ent of a rousa l an d  concom m itan t d e c re m e n t  

of activity a s  well a s  responsivity  in various  brain cen te rs .  It
I

h a s  b e e n  po in ted  out th a t  the  b a s ic  factor in different 

d is tu rb a n c e s  is not n ece ssa r i ly  a  primary d e fec t  of the  "proper 

function" of the  a ffec ted  a re a  of the  brain, nor d o e s  it 

n e ce s sa r i ly  lead  to the  total loss  of this function. In m any 

c a s e s  the  function is m erely  d e p re s s e d ,  an d  this is 

d e m o n s t ra te d  by local d is tu rb a n ce s  in the  neu rodynam ics  of a  

particu la r  function tha t  is, a  w eaken ing  or in a d e q u a te  mobility 

of n e rvous  p ro c e s s e s  or a  w eakening  of internal inhibition. The 

e ffect of a  g e n e ra l iz ed  d is tu rb an ce  in the  dy n am ics  of n e rvous  

p r o c e s s e s  is felt primarily on th o s e  form s of cortical activity 

with th e  m ost com plex  o rgan ization . It follows then  tha t it is
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th e  h igher level of organization  of m ental p r o c e s s e s  which 

suffer m ost in this c a s e  an d  that o n e  s e e s  a  d ep ress io n  of 

various  form s of m ental activity (Luria, 1973, 1980). The 

g e n e ra l  behav io ra l  m anifesta tion  of ce reb ra l  dysfunction of the 

su b o rd in a te  "activation" c e n te rs  lead  to "defect" sym ptom s 

pa thognom on ic  of the  negative  schizophrenic . Such  sym ptom s 

include a  lack of drive, anhedonia , d e c re a se d  motor an d  sp eech  

activity, a s  well a s  social withdrawal. On the  o ther hand, 

d is tu ra n c e s  a t  the  h igher su p ero rd in a te  c e n te rs  genera lly  result 

in disinhibition leading to u nm odu la ted  ce reb ra l  activity, 

d iso rgan iza tion , an d  "productive" sym ptom ato logy . Productive 

sy m p to m s  include d iso rd e red  exp ress ion  a n d  though t b izarre  

p e rcep tu a l  e x p e r ie n c e s  su ch  a s  hallucinations, a n d  active 

d is tu rb a n c e s  of affeci. Thus positive sym ptom s a re  no ted  for 

their p r e s e n c e  while negative  sym ptom s a re  co n sp icu o u s  for 

their a b s e n c e ,  tha t is, the  a b s e n c e  of goa l-d irec ted  activity.



In te rd isc ip linary  S tu d ie s

R e la t io n sh ip be tw een  clinical a n d CT S can  findings

As early a s  1927, Jacob i and  Winokur reported  the  u se  of 

p n e u m o en cep h a lo g rap h y  (PEG) in the  study of schizophrenia . 

While n ev er  a  widely applied techn ique  d u e  to its incovenience  

an d  significant discom fort a s so c ia te d  with the  p ro ced u re ,  PEG 

s tu d ie s  n e v e r th e le s s  contributed  a  nu m b er of in teresting  

findings regard ing  structural c h a n g e s  in the  brain of 

sch izophren ics .  W einberger and  Wyatt (1982) hav e  concluded  

from th e s e  findings tha t sch izophren ics  a p p e a re d  to p o s s e s s  

e n la rg e d  lateral ventric les, e n la rg ed  third ven tric les , a n d  

w id en ed  cortical sulci. Of particular significance  w a s  the  

a sso c ia t io n  of th e s e  findings with negative  sy m p to m s su ch  a s  

a p a th y  o r f la ttened  affect a s  well a s  with cognitive im pairm ent 

a n d  poor outcom e.

The developm ent of com puterized axial tom ography (CT scan) 

h a s  provided re s e a rc h e r s  with a  noninvasive m ethod  of 

producing a  com posite  picture of the  brain which is very 

sen s i t iv e  to s tructural abnorm alities  a n d  ce reb ra l  atrophy. CT 

sc a n  s tu d ie s  of sch izophren ia  have, in g enera l ,  support  the  

ear lier  PE G  findings of in c reased  ce reb ra l  abnorm alities  in 

sch izo p h ren ics  w hen co m p ared  with a  variety of normal and  

psychiatric  controls. (W einberger, 1982). S o m e  of the



ab n o rm ali t ie s  c ited  h av e  inc luded  ventricular e n la rg e m e n t  

(A ndreasen  & O lsen , 1982; A ndreasen  & Smith, 1982b; Golden et 

al., 1980, 1982; Jo h n s to n e  e t al, 1976, 1978; N asrallah  e t  al., 

1982a ,b ; W einberger  e t al, 1979a, 1982), cortical atrophy 

(Golden e t al., 1980, 1982; Rieder e t al, 1979; W einberger e t al., 

1979b), c e reb e lla r  atrophy (W einberger e t al., 1979b, 1980), an d  

rev e rsed  cereb ra l  a sym m etry  (Luchins et al., 1979, 1982). Of 

the  ab o v e ,  ventricular en la rg em en t is the  m ost com m on 

abnorm ality  found (S eidm an, 1983). In m ost of th e s e  s tudies, 

ventricular s ize  w as  m e asu re d  by planimetry and  a  highly 

reliable ventricular-brain  ratio (VBR) w a s  de te rm in ed . It is 

in teresting  to no te  tha t findings of in c reased  VBR's in 

sch izophren ics  h a s  b een  found to be  independen t of previous 

neuro lep tic  m edication or d o s a g e  (Jo h n sto n e  e t al., 1976; 

N asra llah  et al., 1982b; O w ens  e t  al., 1985; Williams e t  al.,

1985), ECT (Johnston  e t al., 1978; Schulsinger e t al., 1984; 

Williams e t  al., 1985), sex , length of illness, or duration of 

hospita liza tion  (Trimble & Kingsley, 1978; W einberger  e t  al., 

1979a) or a g e  (am ongst sch izophren ics) (Nasrallah e t  al., 1986; 

Obiols-Llandrich e t al., 1986).

While W einberger e t al. (1979a) have  d em onstra ted  the  

ex is ten c e  of in c reased  VBR’s  in nonchronic pa tien ts , chronic  

sch izo p h ren ics  tend  to have  a  h igher ra te  of ventricular 

en la rg em en t.  Unfortunately, their sam ple  w as  not



pheno m en o lo g ica lly  d ifferen tia ted  acco rd ing  to positive and  

nega tive  sym ptom ato logy  an d  thus, while the re  a re  nonchronic 

sch izo p h ren ics  who fall into the  nega tive  or d e fec t  sub type  

(L indenm ayer e t al., 1984), it is im possib le  to d e te rm ine  

w h e th e r  W ein b e rg e r’s  a c u te  s am p le  with ventricular 

en la rg em en t w ere  m em b ers  of the  negative  sub type  in which 

c a s e  one  would expec t to s e e  in c reased  VBR's. The significance 

of th e s e  s tu id es  is tha t CT scan  abnorm alities, which have  been  

e s t im a ted  to run a t b e tw een  20-35%  in sch izophren ia , h av e  b een  

found to c o r re la te  highly with n eu ropsycho log ica l  deficits  

(Donelly e t al., 1980; Golden e t al., 1980, 1982; J o h n s to n e  et al., 

1976, 1978; R ieder e t al., 1979) an d  with poor prem orbid 

ad ju s tm en t (W einberger e t  al., 1980). It is important to note  

tha t g re a te r  neuropsycho log ica l deficits a n d  poor prem orb id  

a d ju s tm en t  a re  two of the  primary ch arac te r is t ic s  of this Type 

II or nega tive  sch izophren ic  (A ndreasen , 1985). T h o se  patien ts  

with ventricu lar e n la rg em e n t  w ere  a lso  found to d e m o n s t ra te  

p redom inan tly  nega tive  p h en o m en o lo g ie s  including alogia, 

affective flattening, avolition, and  a n h e d o n ia  a s  well a s  poorer  

r e s p o n s e  to trea tm en t with neuro leptics. The  fact tha t  

W einberger  e t  al. (1982) found ev id en ce  of abnorm alities  (i.e. 

in c re a se d  VBR’s) in young nonchronic first ep iso d e  

s ch izo p h ren ic s  in addition to th o se  w ho w ere  chronic  p a tien ts  

s u g g e s ts  a  possib le  on togenetic  com p o n en t to the  c o u rse  of 

illness in th o s e  sch izophren ics  with CT sc a n  abnorm alities.



This is b e c a u s e  the  rapid deve lopm en t of ventricular 

e n la rg e m e n t  would typically elicit neurologic  sy m p to m s  an d  

possib ly  s ig n s  of in c re a se d  intracranial p re s s u re  (N asrallah  et 

al., 1986; O w en s  e t  al., 1985; W einberger e t al., 1982). Thus, it 

is m ore  likely tha t an  abnorm al neuropatho log ical p ro c e ss  

o ccu rs  earlier in deve lopm en t (W einberger et al., 1980; C annon- 

S p o o r  et al., 1982). This may, in turn, be  reflected in 

incom ple te  cognitive d ev e lo p m en t an d  co n co m m itan t  impaired 

p e rfo rm an ce  a c r o s s  neuropsycholog ical te s ts .  In addition, 

sev e ra l  o th e r  clinically re levan t fac tors  hav e  b e e n  found to be 

a s s o c ia te d  with ventricular en la rgem ent.  T h e se  include poor 

p rem orb id  ad jus tm en t,  poo r work history, poor r e s p o n s e  to 

neu ro lep tic  trea tm en t,  a  lower inc idence  of positive  sym ptom s, 

a n d  an  in c reased  p rev a len ce  of negative  sym ptom s (DeLisi e t al., 

1983; W einberger  e t al., 1980; Williams et al., 1985).

R elationsh ip  be tw een  clinical an d  PET S can  /R eg ional C ereb ra l

Blood Flflff. (rCBF) studies

A nother re cen t  technological a d v a n c e  in neuro im ag ing  h a s  

b e e n  Positron Tom ography (PET scanning), a  techn ique  making 

p o ss ib le  d irec t  m e a s u re m e n t  of regionally specific  g lu c o se  

m etabolism . B es id e s  its ex trem e  sensitivity, PET scan n in g  h a s  

the  additonal a d v a n ta g e  of being cap ab le  of making its 

m e a s u re m e n ts  in any  region of t is su e  or s truc tu re  of particular 

in te re s t  by utilizing tom ographic  te chn iques . M e a su re m e n ts
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derived  from d e e p  s tru c tu res  remain acc u ra te  d e sp i te  being 

m a d e  non-invasively with external d e tec to rs .  T he  deve lopm en t 

of techno log ies  c ap a b le  of m easuring  regional ce reb ra l  blood 

flow (rCBF) an d  local cereb ra l g lucose  m etabolism  (PET scan) 

h a s  led ot a  num ber of s tud ies  of cerebra l m etabolism  in 

sch izophrenia . T h ese  techn iques  have  m ade  it possib le  to study 

localized ce reb ra l  dysfunction given tha t m etabolic  and  

functional activity of local cerebra l t issue , m e a s u re d  by g lu co se  

an d  oxygen consum ption , h a s  proven to b e  highly corre la ted  with 

regional cereb ra l  blood flow (Ingvar, 1976; Ingvar & Franzen , 

1974; M atthew e t  al., 1981). Several independen t g roups  have  

repo rted  a  d e c r e a s e  in frontal a s  c o m p ared  to posterior 

m etabolic  activty in chron ic  sch izophren ic  p a t ien ts  w hen  

c o m p ared  with controls (Ariel e t al., 1983; B erm an et al., 1984; 

B u sch sb au m  e t  al., 1982; Farkas  et al., 1984; W iden e t  al., 1981; 

Wolkin e t al., 1985). T h e s e  s tud ies  corrobora te  earlier work 

d e m o n s tra t in g  'hypofrontality' in sch izophren ics  a s  o p p o s e d  to 

norm al control g roups  (Ingvar & Franzen , 1974; Ingvar, 1976). In 

ear lier s tud ies , it w as  found that, w hen  m ean  ce reb ra l  blood 

flow (CBF) w a s  m easu red , th o se  pa tien ts  who exhibited 

sy m ptom s which would fall into w hat today is c o n s id e re d  a  

p redom inate ly  positive or Type I (productive) phenom eno log ica l 

c lus ter  had  high CBF's w h e rea s  those  exhibiting negative  or Type 

II sym ptom s had  the lowest CBF's (Hoyer & O sterreich , 1975; 

Ingvar & Franzen , 1974; F ranzen  & Ingvar, 1975, Ingvar, 1976).

i
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T h e se  findings hav e  b een  in terpreted a s  supporting an  inverse 

re la tionship  b e tw een  increasing  cognitive d is tu rb a n ce  a n d  rCBF 

in frontal reg ions (Ingvar, 1976). This "hypofrontality" w a s  a lso  

found to b e  independen t of a g e  or neuroleptic  u s e  (Ingvar, 1976). 

T hus, su b jec ts  exhibiting p redom inantly  n eg a tiv e  sym ptom s may 

be  ex p ec ted  to perform m ore poorly than  p a tien ts  exhibiting 

predom inantly  positive sym ptom s on ta sk s  u sed  to a s s e s s  

a n te r io r /e x e c u t iv e  func tion ing .

While the  application of PET scan  technology to the  study of 

psychia tric  d i s e a s e  rem a ins  in its infancy, s ev e ra l  in teresting 

findings hav e  b e en  forthcoming. Specifically, a  num ber of PET 

s tu d ie s  h av e  reported  lower levels of frontal activation in 

sch izo p h ren ic s  w hen  co m p ared  with normal con tro ls  (B uchsbaum  

e t al., 1982; Farkas  et al., 1984; Gur, 1982; Widen e t al., 1981). 

More recently, B uchsbaum  e t al. (1984) a n d  F arkas  et al. (1980) 

repo rted  th a t  p a t ien ts  with sch izo p h ren ia  exhib ited  a  d e c r e a s e d  

an te ro -p o s te r io r  g lu c o se  g rad ien t. D ata  a lso  ind ica tes  tha t 

findings of abno rm al frontal lobe m etabo lism  in sch izophren ia  

a re  not likely to be  the  result of neuro leptic  trea tm en t 

(B uchsbaum  et al., 1982). O ne  of the  m ost com prehensive  PET 

s tu d ie s  of sch izophren ia  h a s  e m p h a s iz e d  frontal a n d  g re a te r  left 

than  right h em isp h e re  dysfunction (Ingvar, 1976). S e idm an  

(1983), citing W einberger (1982), h a s  su m m arized  Ingvar’s
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con cep tu a liza tio n  of the  re su lts  a s  follows:

They (Ingvar et al., 1976) hypo thesized  that 
sch izo p h ren ic s  suffer from a fundam enta l  
deficit in activation b e c a u s e  the re  is a  
d e fec tive  frontal re s p o n se  to stimuli a s  well 
a s  a  minimal resting frontal RcbF. They 
s u g g e s t  that the  primary d isorder is an 
abnorm al distribution of function c a u s e  by a 
d e fe c t  in the  nonspec if ic  m edio-tha lam ic , 
fronto-cortical projection sy s tem . T here  
is a  failure of b ra in -s tem  an d  limbic 
m e ch a n ism s  to ac tiva te  the  frontal lobes  (p.208).

B uchsbaum  e t al. (1982) believe this type of defect to 

ac tua lly  re flec t a  co rtica l-subco rtica l  d o p a m in e rg ic  

dysfunction. P henom enolog ica l d ifferences  in activation hav e  

a lso  b e en  reported . Specifically, Volkow an d  cow orkers  (1986) 

found tha t w hen  sch izophen ic  pa tien ts  w ere  ch a rac te r iz ed  with 

re s p e c t  to positive an d  negative  sym ptom s, p a tien ts  with 

p redom inan tly  negative  sy m p to m s exhib ited  relative lower 

m etabolic  activity during a  visual ta sk  than  did pa tien ts  with 

p redom inan tly  positive sym p to m s.
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R esu lts  have  not b e e n  limited to lower frontal activation in 

sch izophren ia . In a  te s t- re tes t  study, Wolkin e t al. (1985) found 

s ignificantly  lower CMRqi in the  left tem poral region in addition 

to the  left frontal a r e a s  in their sch izophren ic  su b jec ts  a s  

co m p ared  to a  normal control group. In a  s tudy of 15 m edicated 

sch izo p h ren ic s  an d  25 control su b jec ts  (m a tched  for ag e ,  sex, 

ed u ca tio n ,  and  soc ioeconom ic  s ta tu s )  during cognitive activity, 

Gur an d  cow orkers  (1979, 1983) found tha t the  LH fails to 

activate  m ore  than the  RH for verbal ta sk s  in sch izophren ics. 

However, the re  w as  a  g rea te r  LH than RH in c rease  for spatial 

p ro cess in g  tasks . Gur concluded  that this dysfunction may be 

d u e  to th e  relative failure of the LH to b e co m e  active for verbal 

t a s k s  a n d ,  in s tead , inappropria te ly  "overac tiva tes"  to the  

sp a tia l  ta sk .

In a  follow-up study using the  s a m e  parad igm  a s  in her first 

s tudy, G ur et al. (1985) included 19 un m ed ica ted  sch izophren ics  

an d  19 m a tch ed  controls. Resting flows w ere  found to be  higher 

in the  LH for sch izophren ics  (q. < .05) with an terior flows being 

h igher than  posterio r flows. During cognitive  activity, 

s ch izo p h ren ic s  d e m o n s t ra te d  h igher flows for the  verbal than 

spatia l ta sk s .  W hen the  effect of medication w as  exam ined , 

m ed ica ted  sch izophren ics  w ere  found to h av e  m ore  sym m etric  

flows w h e rea s ,  u n m ed ica ted  sch izophren ics  h ad  g re a te r  LH 

flows, m ore  p ronounced  in the precen tra l reg ions. This finding
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is, of c o u rse ,  qu ite  co n s is te n t  with behavioral d a ta  which 

s u g g e s t  LH overactivation in sch izophren ics  (Gur, 1978; 

S chw eitze r  e t al., 1978). W hen both m ed ica ted  an d  unm edicated  

sch izo p h ren ic  su b je c ts  w ere  further d iv ided into low and  high 

p sy ch o p a th o lo g ica l  severity  g ro u p s  with the  Brief Psychiatric  

Rating S c a le  (BPRS), th o se  pa tien ts  with a  g rea te r  d e g re e  of 

psychopa tho logy  had  higher resting flows. W hen cognitive 

activation w a s  in troduced, this s a m e  group  sh o w ed  le ss  

in c re a se  in rCBF than  the  su b jec ts  with a  lower d e g re e  of 

psychopatho logy . According to Gur et al. (1985):

The findings of LH in c reased  flows, even  for the 
spatia l task , supporting  the  hypo thesis  of LH 
overactivation , a lso  ra ise s  the  question  of RH 
functioning in sch izophren ia  (p. 85).

S h e  g o e s  on to point out tha t the  RH, in addition to its role in 

spatia l p ro cess in g ,  h a s  b e e n  linked to a ttention and  arousal. 

S ev e ra l  PE T S can  s tu d ie s  of the  RH role in the  attentional 

functioning of sch izo p h ren ic  su b jec ts  h a v e  rev ea led  tha t 

s u b je c ts  a t te n d in g  to  stimuli d e m o n s t ra te  significantly h igher  

RH laterality of m etabolism  a s  co m p ared  to normal controls 

(Reivich e t al., 1983; Roland, 1982; Roland e t al., 1982). T hese  

in c re a s e s  h av e  b e en  found to consis ten tly  o ccu r  within the  

inferior parie ta l cortex . T hus, the  possibility is ra ised  that
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sch izoph ren ics  d isplay a  dysfunction of RH input in their 

a t te n t io n a l  netw ork .

In sum m arizing a  se r ie s  of papers , Invar (1980) concluded 

tha t resting rCBF varies  in relationship to the  relative p re s e n c e  

of positive or negative  sym ptom s. In her review h ighest flows 

w ere  found in sch izo p h ren ic  pa tien ts  with positive sym ptom s 

while lower rCBF w a s  a s s o c ia te d  with pa tien ts  exhibiting a  

p redom inance  of negative  sym ptom s. This had  also  b e e n  found 

by Hoyer & O esterre ich , (1975). In addition, in c rease s  in 

cognitive  im pa irm en t c o r re la te d  negative ly  with frontal flows. 

O n e  would the re fo re  a s s u m e  that th o se  pa tien ts  p re sen ting  with 

a  p red o m in an ce  of negative  sym ptom s would exhibit a  g re a te r  

d e g r e e  of n eu ropsycho log ica l  deficits a s s o c ia te d  with an ter io r
i

dysfunction than  would p a tien ts  who d e m o n s tra te  a  

p red o m in a n ce  of positive sym ptom s.

Although promising, it m ust b e  borne in mind that PET d a ta  

h av e  usually b e e n  co llected  on ra ther small s a m p le s  a n d  further 

s tu d ie s  utilizing larger sam p le  b a s e s  a re  required  befo re  

conclus ive  e v id en ce  is acqu ired . N ev erth e le ss ,  its heuristic 

va lue  in the  s tudy  of sch izoph ren ia  is well recogn ized  with 

m ajor findings to d a te  being  c o n s is ten t  with the  resu lts  of 

o th e r  s tu d ie s  utilizing d ifferen t te ch n iq u es .



28

R ela tionsh ip , b e tw een  clinical an d  neu ro p a th o lo a ic  findings

W hen o n e  exam ines  the  early Pneum oencephalograph ic  (PEG) 

s tu d ie s  o n e  finds, a s  is the  c a s e  with postm ortem  

n eu ro p a th o lo g ic  s tu d ie s ,  tha t  sch izoph ren ic  ce reb ra l  

a b n o rm a li t ie s  differ both qualitatively an d  quan tita tive ly  from 

o ther pa tien t populations. As an  exam ple, th e se  s tud ies  

primarily reveal subcortica l a trophy  in sch izo p h ren ic s  w h e re a s  

o the r p a tien ts  with cereb ra l  abnorm alities  had  a  ten d en cy  

to w ard s  e ith e r  focal d i s e a s e  or d iffuse cortical ra th e r  than  

subcortica l a trophy. In light of p re sen t  in te res t  in subtyping 

sch izo p h ren ia  along  the  positive /negative  d im ension , th o s e  

p a tien ts  exhibiting the  m ost s e v e re  PEG  abnorm alities  te n d e d  to 

be  th o se  dem onstra t ing  n eg a tv e  or defect sym ptom s (Asano, 

1967; Haug, 1962; Huber, 1957). Specifically, th e s e  pa tien ts  

exh ib ited  im paired  cognitive  functioning, affective blunting, an  

impaired capac ity  to work, poor social functioning, an d  a  poor 

p rognosis  (Ansink e t al., 1963; Haug, 1962; H uber e t  al., 1980; 

Huckm an e t  al., 1975; Kiev e t  al., 1962; Lonrium 1966; M atthews 

& Booker, 1972).

A num ber of post-m ortem  s tud ies  have revealed  severa l 

neuropatho log ical c h a n g e s  in the  brain of sch izophren ics  

including a  widening of the  co rp u s  calloum (R osen tha l &

Bigelow, 1972), c e reb e lla r  abnorm alities  (W einberger e t  al., 

1980), a n d  cereb ra l  atrophy (Asano, 1967; Ansink e t  al., 1963;
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Haug, 1962; Huber, 1957; Luchins e t  al., 1979; Young &

C ram pton, 1974). T h e se  findings w ere  indep en d en t of age , sex, 

drug  trea tm en t,  a n d  duration of the  disorder.

While th e se  cerebral c h a n g e s  may also be found in 

nonpsycho tic  individuals, such  pathology te n d s  to be  

quantitatively  h igher in sch izophren ics .  More recently, Brown e t 

al. (1986) h a v e  reported  neuropatho log ical s tu d ie s  which 

indica te  that, w hen b ra ins  of sch izophren ic  p a tien ts  w ere  

c o m p a re d  with b ra ins  of nonpsychia tric  p a tien ts  and  pa tien ts  

with affective illness, th e  sch izophren ic  pa tien ts  had  b ra ins  

tha t (1) w e re  6%  lighter; (2) had  larger lateral ventric les  in the  

an terio r an d  tem poral horn c ro s s  section; an d  (3) had  

significantly th inner p a rah ip p o cam p a l gyri, by 11%. This report 

is c o n s is te n t  with CT findings of ventricular e n la rg em e n t  in 

sch izophren ic  pa tien ts  a s  a  group.

N auroasvcholoQ ica l S tu d ies

While G oldstein  (1978) po in ts  out tha t neuropsycholog ica l 

defic its  found in s tu d ie s  of psychiatric  p a tien ts  w ere  

frequently  co n s id e red  to b e  s ec o n d a ry  to psychodynam ic  

d is tu rb a n ce s ,  m any  of th e s e  s tu id es  w ere  flawed by criterion 

bias. Very often, th e s e  ear lie r  s tud ies  of psychiatric  p a tien ts  

utilized a  neurological exam ination  in determ ining th e  p re s e n c e
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evalua tion  w as  often limited to a  single instrument.

Within the  p a s t  d e c a d e ,  neuropsychological and  biobehavioral 

s tud ies  have  provided ev id en ce  supporting the  contention of 

cereb ra l dyfunction in sch izophren ia . T here  now exists  a  body 

of ev id en ce  which s u g g e s t  tha t chronic sch izoph ren ics  exhibit 

n eu ro p sy ch o lo g ica l  profiles  c o n s is te n t  with ce reb ra l  

dysfunction (Carr & W edding, 1984; Goldstein  & Halperin, 1977; 

H eaton  e t  al., 1981; Klonoff e t al., 1970; Malec, 1978: Taylor & 

Abram s, 1984). O ther s tu d ie s  have  d o cu m en ted  similarities in 

pe rfo rm an ce  b e tw een  chron ic  sch izo p h ren ics  and  p a tien ts  with 

neurologically d iag n o se d  brain d a m a g e  (H eaton et al., 1981; 

Goldstein, 1978; Malec, 1978). W hen com bined  with resu lts  of 

s tu d ie s  utilizing m odern  neuro im aging  te ch n iq u es ,  this e v id en c e  

h a s  led to wide a c c e p ta n c e  of the notion tha t many chronic 

sch izoph ren ic  p a tien ts  do indeed  suffer from organic 

d y s fu n c t io n .

While the  resu lts  of m any  earlier s tu d ie s  utilizing 

psychological te s t s  w ere  m arred  by a  n u m b er  of potentially 

confounding  variab les , they  w ere  generally  c o n s is ten t  in finding 

that chronic  sch izophen ics  perform ed  in a  m a n n e r  which w as  

ind is tingu ishab le  from p a t ie n ts  with neurologically  d ia g n o s e d  

brain d is e a s e .  Specifically, during testing m any  chronic
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sch izo p h ren ic s  perform  a t  levels which fall below  th e  cutoff 

s c o re s  for the  identification of brain d a m a g e .  In addition, 

n eu ropsycho log ica l  im pairm en ts  d e m o n s t ra te d  by ch ron ic  

sch izo p h re n ic s  h av e  genera lly  b e e n  c o n s is te n t  with bilateral 

a n d  diffuse ce reb ra l  dysfunction ra th e r  than  with localized 

ce reb ra l  com prom sie  (Bilder, 1985; Davison & Bagley, 1969; 

Flor-Henry, 1976, Flor-Henry & Veudall, 1979; Flor-Henry,

1983). However, many such  reports  have  proven inconsisten t in 

the ir  localization  of regionally  spec ific  c e reb ra l  dysfunc tion  

with s o m e  being  difficult to in terpret b e c a u s e  of 

m ethodological flaws. D espite  this, the  p roposa l h a s  b e en  m ad e  

th a t  sch izo p h ren ic s  d e m o n s t ra te  g re a te r  dom inan t than  

n o n d o m in an t  c e reb ra l  dysfunction  (Flor-Henry, 1969, 1976, 

1979; Flor-Henry, 1983). Ev idence  supporting  this  proposition
i

h a s  c o m e  from s tu d ie s  dem o n stra t in g  sch izophren ic-like  

p sy c h o s is  in left unilateral tem pora l lobe ep ilepsy  (Flor-Henry, 

1969); in c a s e s  of left unilateral brain insult (Davison & Bagley, 

1969); a n d  from p a t ien ts  with affective  p sy ch o s is  (Flor-Henry, 

1976). In addition to the  dom inant h em isp h e re  im pairm ent 

hypo th es is ,  ev id en ce  in support  of an  anterior dysfunction a lso  

c o m e s  from s tu d ie s  of cerebra l m etabolism  (B uchsbaum  e t al., 

1982; Ingvar, 1976), e le c t ro e n c ep h a lo g ra p h y  (S era fe tin id es ,  

1972, 1973; C o g er  et al., 1979), evo k ed  potentia ls  (B uchsbaum  

e t  al., 1979), a s  well a s  e lec troderm al, tach is to scop ic , d ichotic  

listening, a n d  lateral ey e-m o v em en t s tu d ie s  ( s e e  eg ., Taylor et
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al., 1981; Tucker, 1981; for reviews). However, conflicting 

resu lts  have  b e e n  reported  (Newlin e t al., 1981) an d  alternative 

in terpre ta tions  of th e s e  findings hav e  b e en  offered (eg., d e fec ts  

of in terhem ispheric  transfe r  [B eaum ont & Dimond 1973; G reen , 

1978]). C ontroversy  h a s  also  cen te re d  on w he ther the  

dysfunction  attributed  to the  left h e m isp h e re  reflects  hypo- or 

hyperactiva tion  (Gur, 1979; G ruzelier, 1981).

O n e  possib le  explanation for the  lack of consis ten t findings 

in localizing regionally specific  a r e a s  of ce reb ra l  dysfunction 

h a s  b e en  the  he terogeneity  of the  sch izophren ics  s tud ied  and  the 

j ^ s s i b l e  in teraction  of phen o m en o lo g ica l  p re sen ta t io n  with 

perfo rm an ce  on cognitive tasks . It is possib le , for exam ple, 

tha t c e reb ra l  reg ions which a re  dysfunctional could  b e  iso la ted  

in specific  su b g ro u p s  of sch izophren ic  pa tien ts . Such  su b g ro u p s  

m ight d e m o n s t r a t e  d ifferent p a t te rn s  of neu ropsycho log ica l  

deficits  which would b e  of localizable significance. It is 

un fo rtunate  th a t  the re  h a v e  b e en  few sy s tem a tic  s tu d ie s  of 

n eu ro p sy ch o lo g ica l  d if fe ren ces  b e tw e e n  sch izo p h ren ic  p a t ien ts  

which hav e  b e en  su b g ro u p ed  with a  well s tanda rd ized  

p h e n o m en o lo g ica l  in s trum en t.

In addition to increasing  in terest in exam ining regionally 

spec ific  deficits , th e  c o u r s e  of n eu ropsycho log ica l  de ter io ra tion  

in sch izophren ia  h a s  a t tra c ted  a ttention. Up until recently , the
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co u rse  of intellectual decline  in sch izophren ia  h a s  rece ived  

little em pirical a ttention, possib ly  b e c a u s e  the  m ajor focus  of 

re se a rc h  in this  a r e a  w a s  simply delineating cognitive 

im pairm ent. While sev e ra l  ear lier longitudinal s tu d ie s  c ited  

e v id en c e  of little or no cognitive de ter io ra tion  in sch izo p h ren ia  

following its o n se t  (Klonoff e t al., 1970; Foulds & Dixon, 1962; 

Hamilton, 1963; Hamlin & Ward, 1973), o thers  have  s u g g e s te d  

tha t significant deterio ra tion  m ay occur in su b g ro u p s  of 

pa tien ts  (Haywood & Moelis, 1963; Smith, 1964). O n e  of the  

r e a s o n s  often c ited  in th e  literature for the  lack of definitive 

ev id en ce  in this a re a  h a s  b een  the  reported  paucity of s tud ies  

com paring  pre- and  post-m orbid  levels of cognitive functioning 

(R ieder e t  al., 1977; Oltman e t al., 1978; Watt, e t  al., 1982). 

D esp ite  this, th e re  a re  sev e ra l  re trospec tive  a n a ly s e s  of school 

an d /o r  a rm y  in te lligence  te s t s  w hich ind ica te  th a t  individuals 

who later d e v e lo p ed  sch izophren ia  had  perfo rm ed  m ore  poorly 

than  their p e e r s  or siblings who rem a in ed  well (Offord, 1974; 

Lane & Albee, 1965; Miner & A nderson, 1958; Watt & Lubensky, 

1976). However, once  again , th e s e  s tud ies  failed to subgroup  

p a t ien ts  a cco rd ing  to p h enom eno log ica l p re sen ta t io n .

While s tu d ie s  of im paired  cognitive functioning in 

sch izo p h ren ia  ab o u n d , s tu d ie s  of cognitive d eve lopm en ta l 

failure in sch izophren ia  a re  fewer. As early  a s  1937 Langfeldt 

po in ted  out the  im portance  of developm enta l  i s su e s  in
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u n d e rs tan d in g  the  s tab le ,  trea tm en t re s is tan t  a s p e c t s  of 

s ch iz o p h ren ia  in d is tinguish ing  n u c lea r -p ro ce ss  (poor p rognosis) 

a n d  reactive  (good prognosis) sub types . D espite  

psychopharm aco log ica l a d v a n c e s ,  th o se  ch a rac te r iz ed  by poor 

p rem orb id  a d m u s tm en t  a n d  early  co n cep tu a l  deficits, reportedly 

sch izo p h re n ic s  p resen ting  with a  p redom inantly  nega tive  

phenom enology  (Kay & Opler, 1987a), have  continued  to 

d e m o n s t ra te  le s s  su ccess fu l recovery (Albee, Lane, & Reuter, 

1964; P u tterm an  & Pollack, 1976; Spohn, l .acoursiere , & 

thom pson , 1977). The finding tha t co n cep tua l deficits a re  

re s is tan t  to an tipsychotic  d rug  trea tm en t (C hapm an , C am eron , 

Locke, & Pritchett, 1975) co u p led  with the  n ece ss i ty  of intact 

cognitive functioning for a d eq u a te ly  dealing  with the  p rob lem s 

of everyday  life (Yozawitz, 1986) may help to explain the 

s ignificant recidivism  ra te  a m o n g s t  sch iz o p h re n ic s  d is c h a rg e d  

from hospita ls. This m ay also  explain the  poore r  p rognosis  of 

nega tive  su b ty p e  patien ts. That is, if they d em o n s tra te  

im com plete  cognitive deve lopm ent a s  h a s  b een  p ro p o sed  (Kay, 

Opler, & Fiszbein, 1986; Opler et al., 1984) it m ay be  that they 

a re  le ss  well equ ipped  cognitively to hand le  the  d e m a n d s  of 

e v e ry d ay  living.
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H y p o th e se s

B ased  on the literature reviewed, it is hypo thesized  that 

su b jec ts  d ichotom ously  a s s ig n e d  to positive a n d  negative  

p h enom eno log ica l g ro u p s  will both a p p e a r  cognitively impaired 

b a s e d  on their perfo rm ance  on neuropsychologica l te s ts .  

However, the  negative group a s  well a s  th o se  displa ' h g  a  

g re a te r  d e g re e  of negativity  than  positivity will d e m o n s t ra te  

significantly m ore im pairm ent than the  positive g roup  on those  

te s t s  which a s s e s s  an ter io r functioning. S u b jec t  pe rfo rm an ce  

on cognitive deve lopm en ta l  ta sk s  will be  su ch  tha t  pa tien ts  

p laced  into the  negative  g roup  will d e m o n s t ra te  le s s  com ple te  

cognitive deve lopm en t than  th o se  in the  positive group. During 

d im ensional analysis , a  su b jec t’s  d e g re e  of cognitive 

d ev e lo p m en t will vary a s  a  function of the  relative p rev a len ce  

of positive an d  negative  sym ptom s. Specifically, the  g re a te r  his 

n ega tive  sca le  sco re , the  lower his s c o re s  will b e  on cognitive 

d e v e lo p m en ta l  ta sks .

In addition, the  relative negativity an d  positivity of sub jec ts  

will b e  re la ted  to sub jec t  control va r iab les  su ch  tha t e ither 

negative  g roup  m em bersh ip  or a  g re a te r  d e g re e  of negativity 

v e r s u s  positivity will b e  a s s o c ia te d  with an  ear lier a g e  of
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on se t ,  le s s  educa tion , a  g rea te r  duration of illness, longer 

hospitalization, an d  a  g re a te r  d e g re e  of m otor abnorm alities.

Next, the  genera l intellectual capacity  an d  cognitive 

d e v e lo p m en ta l  p e rfo rm an ce  of su b je c ts  will b e  positively 

co rre la ted  to a g e  of o n s e t  an d  educa tiona l a tta inm ent.

Finally, both positive a n d  negative  g ro u p s  will d isplay a 

d is tu rb an ce  of affect such  that the  negative  g roup  a s  well a s  a  

g re a te r  d e g r e e  of negativity will be  a s s o c ia te d  with em otional 

u n re la te d n e s s  an d  e x p re ss iv e  immobility. T he  positive group and  

a  g re a te r  d e g re e  of positivity, on the  o ther hand , will be  

a s s o c ia te d  with in a p p ro p r ia te n e s s  of affect.
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M ethods

S u b j e c t s

Psychiatric inpatients a t Bronx Psychiatric  C en ter  (BPC), an  

u rban  m edical schoo l affiliated psychiatric  facility of the  New 

York S ta te  Office of Mental Health, who w ere  be tw een  the  a g e s  

of 18 and  60 and  have  satisfied DSM-III-R criteria for a  

d iag n o s is  of sch izo p h ren ia  se rv ed  a s  potential experim ental 

su b jec ts  to b e  s c r e e n e d  for this study. S ub jec ts  received  

neuro lep tic  m edication  a t  the  time of clinical an d  

neuropsycholog ica l exam ination  an d  w ere  m ain ta ined  on 

ch lo rp rom az ine  during their involvem ent in this study. 

C hlorprom azine  (CPZ) equ iva lence  w as  de te rm in ed  for those  

su b jec ts  who, for clinical re a so n s ,  could not b e  m ain ta ined  on 

CPZ. Exclusionary criteria for this s tudy  included neurological 

d is e a s e ,  a  history of having su s ta in ed  a  h e a d  injury resulting in 

c o m a  or significant u n c o n sc io u sn e s s ,  c o n cu rren t  m etabolic  

illness known to ad v erse ly  affect m ood or cognitive p rocess ing , 

a  long term  history of chronic  alcholism extend ing  to within a  

y e a r  of involvem ent in this study, a  d eve lopm en ta l  history of 

m en ta l re tardation , a n d  e lec troconvuls ive  th e rap y  (ECT) within 

two y e a r s  prior to protocol screen ing . Prior to the  initiation of 

this study, it w as  d ec id ed  tha t the  resu lts  would b e  b a s e d  on the 

first 35  experim en ta l su b jec ts  adm itted  to this protocol. Of
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t h e s e  35 sub jec ts ,  th ree  were  judged  too psychot ic  to coopera te  

with the  exper imenta l  p ro c e d u re s  an d  two o ther  sub jec ts  

r e fused  all test ing after they had  given informed consen t .  Thus,  

the  resu lt s  a r e  b a s e d  on  the first 30  sub jec ts  admit ted  to the 

protocol who w ere  able  to coo p e ra te  with the  p rocedures .  Among 

t h e s e  sub jec ts ,  not all information could b e  ob ta ined  for every 

individual d u e  to the  inconsis tency  of their  coopera t ion  a c r o s s  

all m e a s u r e s .  Basic dem ograph ic ,  historical,  and  t rea tm en t  

charac te r is t ics  of the  s am p le  a re  shown in appendix  1.

Erased mes

Screen ing  an d  selection

Prospec t ive  exper imental  sub jec ts  w e re  identified by staff 

psychia tr is ts  a t  BPC or by Psychiatry r e s e a rc h  fellows from the 

D epar tm en t  of Psychia t ry  a t  the  Albert Einstein Col lege of 

Medicine who w ere  a s s ig n e d  to the  Sch izophren ia  R esea rch  Unit 

a t  BPC. O n e  of t h e s e  re sea rc h  fellows or staff psychiatrists  

exp la ined  the  na ture  of the  r e sea rch  protocol p ro ced u res  to 

potent ia l  su b jec t s  and  ob ta ined  informed co n sen t .  Satisfact ion 

of inclusion a n d  exclus ion criteria w ere  d e te rm ined  on the  bas is  

of a  clinical interview c o n d u c ted  by not l e s s  than two 

psychia tr is ts ,  cha r t  review, and  a  physical  exam ina t ion  which 

included a  neurological  sc reen ing  examinat ion.  It should  be 

no ted  that  this re sea rch  s tudy w as  reviewed an d  approved  by the
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Institutional R ese a rch  Review Boards  of BPC and  the New York 

S ta te  Office of Mental Health.

Outline of a s s e s s m e n t  p ro c e d u re s

Following admission to the  protocol an d  s u b se q u e n t  transfer 

to the  Sch izohren ia  R es e a r c h  Unit, e a c h  patient w as  permitted 

o ne  to two w e e k s  in o rder  to acc limate  himself to the  unit.

After four to five w eek s  an d  p lacem ent  on CPZ, the patient 

un d e rw en t  clinical phenom eno log ica l  eva lua t ions ,  a  motor 

evalua tion  to ev a lua te  for the  p r e s e n c e  of drug-re la ted  

abnorm a l  motor  functioning which could influence o ther  testing,  

cognit ive  deve lopm en ta l  a s s e s s m e n t ,  a n d  neuropsychologica l  

examination.  T h e s e  p ro c e d u re s  w e re  performed within three  

w e ek s  of o n e  another .  Following completion of the  study, e ach  

patient w a s  given an  opportunity to par tic ipate  in an  informing 

s es s io n .  R esu l ts  of the  eva lua t ions  w e re  d i s c u s s e d  with 

appropr ia te  unit staff m e m b e r s  prior to su ch  s e s s io n s .

Clinical A s s e s s m e n t

In addit ion  to a  clinical interview, c h a r t  reveiw, a n d  history 

taking, the  clinical evaluation  included ratings  on severa l  

interview sca le s .  T h e s e  inc luded the  Posit ive  and  Negat ive  

S yndrom e  Sca le  [PANSS] (Kay, Fiszbein, & Opler, 1987), the 

S c a le  for the  A s s e s s m e n t  of Pos it ive Sy m p to m s  ( A n d r e a s e n ,
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1984), the  Sca le  for the  A s s e s s m e n t  of Negative  Sym ptom s 

(Andreasen  1983), and  the  Manifest  Anxiety Rating Sca le  [MARS] 

(Albert & Rush , 1983).

All sub jec ts  were  rated on both positive and  negative 

symptomotology and  genera l  d e g re e  of psychopathology by a 

minimum of two psychia tr is ts  utilizing the  PANSS which w as  

deve loped  by Kay et  al. in a  se r ies  of previously published 

s tud ies  (1987, 1988).  The PANSS e n c o m p a s s e s  symptoms from 

the Brief Psychiatric Rating Sca le  [BPRS] (Overall & Gorham, 

1962) and  the Psychopathology Rating Sca le  [PRS] (Singh & Kay, 

1975a).  The PR S  w as  u sed  in order to provide a  more  robust 

a s s e s s m e n t  of negat ive  fea tu re s  by evalua ting sub jec ts  on 

sym ptom s not included on the BPRS. The PANSS w as  c hosen  a s  

the ins trument to be  u s e d  in the  evaluat ion of positive and  

negat ive  sym ptom s  in this s tudy b e c a u s e  it a d d r e s s e d  the 

limitations s h a r e d  by o ther  s ca le s .  T h e s e  limitations include 

inad eq u a te ly  def ined  te rm s ;  lack of opera t iona l  criteria; 

i n a d eq u a te  reliability or validity da ta ;  an  unequa l  n um ber  of 

i tems rep resen t ing  posit ive a n d  nega t ive  sy n d ro m es ;  m e a s u r e s  

of the  relative severity of posit ive a n d  negat ive  symptoms;  

m e a s u r e m e n t  of the  relative p r e p o n d e ra n c e  of positive vs. 

negat ive  sym ptom s;  and  finally, many  of t h e s e  s ca le s  did not 

include a  m e a s u r e  of genera l  psychopatho logy  and  its possib le  

influence on the  severity of posit ive an d  nega t ive  syndrom es



41

(Kay, Fiszbein,  & Opler, 1987). Standardizat ion of the  PANSS on 

a lm o s t  200 DSM-III d i a g n o s e d  sch izophren ics  e x am in ed  for 

s ev e ra l  s tud ies  h a s  y ie lded an  in te rra te r reliability of be tw een

0.83 a n d  0 .87  for all s ca le s ,  with correla tions  being highly 

significant (bl < .001) (Kay et  al., in press) .  In addition,  internal 

reliability w a s  ex am in ed  by the  a lpha  coefficient m e th o d  with 

overall coefficients being 0.73 an d  0.83 for the  Posit ive and  

N egat ive  S c a l e s  respectively .  The  m ean- i tem  total corre la tions  

w ere  0 .62 an d  0.70 respect ive ly.  Cross-corre la t ions  h ave  b e en  

found to be  nonsignificant at  0.17 and  0.18.  Finally, the  Genera l  

P sychopa tho logy  Sca le  a lso  sh o w e d  a  sa tisfactory a lpha  

coef fic ient  of 0 .79  in addi t ion to a  split-half reliability 

coefficient of 0.80.  T h e s e  o bse rved  va lues  have  b e en  reported a s  

being significant beyond q. < 001 (Kay et  al., 1986).

The  actual method of clinical evaluation cons is ted  of a 

40-50  minute  sem i -s t ruc tu red  interview c o n d u c te d  by a  

psychia t r i s t  in the  p r e s e n c e  of addit ional p ro fess iona l  staff 

(p sycho log is t s  and /o r  psych ia t r ic  socia l  workers )  ra te r s  who 

had  rece ived  formal training in the  inst rument.  The p u rpose  of 

this interview w a s  to o b s e r v e  affective,  motor,  cognitive,  

a t tentional ,  a n d  com m unica t ive  functions .  The  interview w as  

broken down into four major p h a s e s  which have  b e en  descr ibed  

by Kay, Opler,  & Fiszbein (1986) a s  follows. In the  first 10-15 

minutes ,  pa t ien ts  w ere  e n c o u r a g e d  to d i s c u s s  their history,
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c i r c u m s t a n c e s  su r round ing  their  hospita liza tion,  their  cu r ren t  

life si tuation, an d  their  sym ptom s .  The  interviewer a t  this 

point  a s s u m e d  a  nondirective,  unchal lenging pos tu re  in order  to 

observe ,  a s  unobtrusively a s  possible ,  the  na ture  of thought 

p r o c e s s e s  an d  content ,  judgem en t  an d  insight, communcat ion  

a n d  rapport,  an d  affective and  motor r e sp o n se s .

Deviant material  from the first s e g m e n t  of the  interview 

w a s  probed  during the s e c o n d  p h a se ,  lasting ano ther  15 minutes,  

by the  u se  of nonprovocative but leading ques t ions  (e.g. , Do you 

feel that  you can  trust m os t  people  that  you know? Do you have  

s o m e  unusual  abilities? Do you so m et im es  have  s t range  

expe r iences? ) .  The  object  w a s  to m easu rab ly  a s s e s s  productive 

sy m p to m s  which could b e  judged  from pa t ien ts ’s report,  such  a s  

de lus iona l  t h e m e s ,  s u sp ic io u sn es s ,  a n d  hallucinations.  For this 

p u rp o se ,  the  interviewer a t t e m p ted  to es tab l ish  the  f requency  

a n d  severity  of the  sym ptom s ,  which were  generally  weighted  

accord ing  to the ir  dis ruptive impact on daily functioning.

The third and  most focused  p h a s e  of the  interview, requiring 

a n o th e r  10 minutes ,  involved a  se r ie s  of specific ques t io n s  to 

s e c u r e  information on m ood  s ta te ,  anxiety,  orientat ion to th ree  

s p h e r e s ,  and  ab s t r ac t  reason ing  ability. The evaluation of 

a b s t r ac t  reason ing ,  for exam ple ,  cons i s ted  of a  ran g e  of 

ques t ions  on co n cep t  formulation (e.g., How are  a  train and bus
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alike?) a n d  proverb  interpretation,  which could  be  varied  in 

content w hen  using the  PANSS for re p e a te d  a s s e s s m e n t .

After all the  e ssen t ia l  rating information w as  obta ined , the  

final 10 minu tes  of the  interview w ere  u s e d  for m ore  directive 

and  forceful probing of a r e a s  in which the  patient a p p e a r e d  

defensive ,  ambivalent,  or uncooperat ive.  For exam ple ,  a  patient 

who had  avo ided  forthright acknow ledgm ent  of having a  

psychiatric d iso rde r  might b e  cha l lenged  for a  decis ive  

s ta tem en t .  In this last  p h a se ,  therefore,  the  patient  w a s  

s u b jec ted  to g re a te r  s t r e s s  an d  test ing of limits, which w as  

thought  to b e  n e c e s sa ry  in order  to p ro ceed  beyond  the  social 

d e m a n d  ch a rac te r i s t i c s  inheren t  in the  interview s itua tion and  

to exp lore  suscept ib il i ty  to d iso rgan iza t ion .

The interview p rocedure  thus  afforded ra te rs  an  opportunity 

to o b s e r v e  physica l  m anifes ta t ions  (e.g. , tens ion ,  exci tement ,  

blunting of affect) , in te rpersonal  behav ior  (e.g. ,  poor rapport ,  

inattention,  u n c o o p e r a t iv e n e s s ) ,  cogni t ive -verba l  p r o c e s s e s  

(e.g.,  c o n cep tu a l  d isorganiza tion,  s te r eo ty p e d  thinking, lack  of 

spon tane i ty  a n d  flow of conversa tion) ,  thought con ten t  (e.g. , 

grandiosity,  som at ic  concern ,  de lusions) ,  a n d  r e s p o n s e  to 

specific  l ines of ques t ion ing  (e.g.  anxiety,  disor ienta tion,  

d e p r e s s e d  mood).  Following this sem i -s t ruc tu red  interview, 

s u b je c t s  wie re  ra ted  on  all clinical s c a l e s  while utilizing
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guidelines  avai lable  in the  PANSS manual.

Data  g a th e r e d  during this interview w as  then applied to the 

PANSS (Kay, Fiszbein,  & Opler,  1987), a  30-item, seven-poin t 

rating ins t rument  which a d a p te d  18 i tems from the  B PR S 

(Overall & Gortham, 1962) and  12 items from the P R S  (Singh & 

Kay, 1975a). It should be  noted that e ach  item on the PANSS is 

a cc o m p a n ie d  by a  specific definition a s  well a s  de ta i led  

anchor ing  criteria for all s e v e n  rating points,  r ep resen t ing  

increas ing  levels of psychopatho logy:  1-absen t ,  2 minimal, 3- 

mild, 4 -m o d e ra te ,  5-m odera te ly  seve re ,  6 -severe ,  and  7- 

ex t rem e  [Table 2].

In order  to provide a  m e a s u re  of criterion validity of the  

clinical pheno m en o lo g ica l  a s s e s s m e n t  of posit ive a n d  negat ive  

s y nd rom es ,  the  Sca le  for A sse ss in g  Posit ive Sym ptom s [SAPS] 

(Andreasen ,  1984) a n d  the  Sca le  for the  A s s e s s m e n t  of Negat ive  

S y m p t o m s  [SANS] (Andreasen , 1983) were  employed 

s imultaneously  with the PANSS by the s a m e  raters. The SANS 

c o n ta in s  30  i tems, twenty-five of which a re  ratings of 

individual sym ptom s ,  with the  o the r  five i tems being "global" 

ra tings  in e a c h  of five sy m p to m s  c o m p lex es  (alogia, affective 

fla t ten ing ,  avo l i t ion /apa thy ,  a n h ed o n ia /a so c ia l i ty ,  a n d  

a tten t ional  impairement) .  A validation s tudy of the  s ca le  

d e m o n s t r a t e d  in te rra te r reliabilities of b e tw ee n  .58 a n d  .88.



Table  2

The Positive and  Negative Syndrome Sca le  (PANSS)

Posit ive  S c a l e  

P1. Delusions

P2. C oncep tua l  d isorganiza tion 

P3. Hallucinatory behavior  

P4. Excitement 

P5. Grandiosity  

P6. S u s p ic io u sn e s s  

P7.  Hostility

Negative  Sca le  

N1. Blunted affect  

N2. Emotional  withdrawal 

N3. Poor  rapport

N4. P a s s iv e - a p a th e t i c  socia l  withdrawal 

N5. Difficulty in a b s t r ac t  thinking 

N6. Lack of spontane i ty  & flow of conversa tion  

N7. S te re o ty p e d  thinking

(Kay, Fiszbein, & Opler, 1987)
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The  SA P S conta ins  38 items, thirty-four of which a re  

ratings of individual sym ptom s ,  with the  o ther  four i tmes,  a s  is 

the  c a s e  with the  SANS, being "global" ratings in e ac h  of four 

sym ptom  c o m p le x e s  (hallucinations,  de lu s ions ,  b izar re  behavior,  

an d  posit ive  formal thought  disorder).

S ince  positive and  negat ive symptomatology may be  related 

to total psychopathology, the  Genera l  Psychopatho logy  Sca le  

[GPS]  (Kay, e t  al., 1986a) was  also be  adminis tered.  As 

previously s ta ted ,  in developing the PANSS, 30 i tems were  

derived from the B PR S an d  PRS. Items identifying s ev en  

positive s y m p to m s  and  s ev e n  negative  sym ptom s  com prise  the 

first two p a r ts  of the  PANSS while the  remaining 16- items 

were  incorpora ted into the  G P S  [Table 3], w h o s e  reliability and  

cri te r ion-re la ted  a s  well a s  predictive  validity h ave  b e e n  

es tab l ished  (Kay et  al., 1986a). Scoring of the  G P S  is b a s e d  on a 

s ev e n  point sca le  ranging from a b s e n t  ( s c o re -0 )  to ex t rem e  

( s c o re -7 ) .  The  potential range  of s c o r e s  is from 16 to 112 with 

t h e s e  s c o r e s  being convertib le  to percenti le  ranks.

Given that  impaired affect  has  been  cons ide red  one  of the 

hallmarks  of the  "defect  state" in sch izophren ia  (Feighner  et  al.,

1972) a n d  the re  is e v id en c e  supportive of this in the  literature 

(Opler et  al., 1984),  a  de ta i led  a s s e s s m e n t  of affect  w a s  

co n d u c ted  utilizing the  Manifest  Anxiety Rating Sc a le  [MARS].
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Table  3.

G enera l  Psychopathology Sca le  (GPS)

S o m a t ic  c o n ce rn  

A n x ie ty  

Guilt  fee l ings  

T e n s io n

M anner ism s  an d  posturing

D e p r e s s io n

Motor re ta rda t ion

U n c o o p e r a t i v e n e s s

Unusual  thought  content

D i s o r i e n t a t i o n

P o o r  a t ten t ion

Lack of ju d g e m e n t  an d  insight 

D is tu rb a n ce  of volition 

P o o r  impulse  control 

P r e o c c u p a t i o n  

Active socia l  av o id an ce

(Kay, e t  al., 1986a)

The  MARS is a  15-item sca le  modified from the procedure  

d e v e lo p e d  by Alpert and  Rush  (1983) which e v a lu a te s  genera l
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a r e a s  of communicat ive  m ovem en ts ,  mobility, and  the 

co n g ru e n ce  of feelings an d  thoughts.  Each of the  15 i tems on 

the  s ca le  is ra ted on a  4-point severity sca le ,  e a c h  

withdescrip tive  anchor ing points a long with a  ran g e  from 0 

(normal) to 3 (extreme pathology).  Principal co m p o n en t  analysis  

h a s  identified th ree  fac to rs  underlying the  sca le :  emotional 

u n re l a t e d n e s s  (m ean  loading -  0.80),  e x p re s s iv e  immobility 

(0.71),  an d  in app rop r ia teness  of affect  (0.60) [Table 4],

• Motor Abnormality A s s e s s m e n t s

The  preva lence  of extrapyramidal sym ptom s  w ere  examined  

for their  poss ib le  influence on ju d g em en ts  of negat ive  and  

posit ive s y m p to m s  a s  well a s  on pe r fo rm ance  on motoric ta sks  

during neuropsycholog ica l  a n d  cognitive deve lopm en ta l  

a s s e s s m e n t .

Following a  comple te  examinat ion,  o n e  or more  psychiatrist 

r a ted  su b jec t s  us ing the  10-item Abnorm al  Involuntary  

M o v em e n t  S c a l e  [AIMS] (National Institute of Mental Health,

1974) which a s s e s s e s  the  p r e s e n c e  and  severity of m o vem en t  

d i so rd e r s  involving the face,  mouth,  extremities,  an d  trunk. The 

AIMS w a s  included a s  a  m e a s u r e  of tardive dyskinesia.  The  7- 

item Extrapyramidal  Rating S c a le  [EPS] (Alpert, e t  al., 1978), 

similar to Borison 's  S c a le  for Recogniz ing Acute Extrapyramidal
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Table  4.

Manifest  Affect Hating Sca le  (MARS)

Com m unica t ive  M ovem ents

1. facial express ion

2 . express ive  g e s tu re s

3. vocal em phas is

4. eye  contact

5. global rating of r e la ted n es s

M ob i l i ty

6. s p o n tan e o u s  noncommunicative  m ovem ents

7. sp e e c h  rate

8. r e s p o n se  latency

9. voice level

10. lability

11. global rating of mobility 

InapproDria teness  of Feelings  of Thought Conten t

12. silly affective tone  in relation to con ten t  of 

d iscourse

13. angry  affective tone  in relation to con ten t  of 

d iscourse

14. s a d  affective tone  in relation to con ten t  of 

discourse

continued
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Table  4 (continued)

Manifest  Affect Rating S c a le

15. spontane ity  of thought content

(Alpert & Rush , 1983)

Sym ptom s  [EPS], will a lso b e  comple ted  a s  an evaluation of 

bradykinetic and  parkinsonian drug reaction.  Such react ions  

w ere  ra ted along s ev en  d im ensions:  abnormal  gait (stooping, 

loss  of a s s o c i a t e d  m ovem ent ,  shuffling,  propulsion),  rigidity 

( r e s i s tan ce  to p a s s iv e  s tre tch,  cogwheeling) ,  t remor  of 

ex t rem it ie s  ( including chore iform m o v e m e n t s  a n d  pillrolling), 

b izar re  m o v e m e n t s  (torticollis, facial g r im ace ,  to n g u e  tremor,  

tics, oral m ovem ents ) ,  ex p re ss io n  (m a sk ed  facies ,  dysarthr ic  

s p e e c h ,  loss of volume,  loss  of inflection), r e s t l e s s n e s s  

( cons tan t  walking, rocking, chewing, sitting), an d  r ed u ced  motor 

activity (fatigue,  s lo w n ess ,  w e a k n e s s ,  inactivity). Rat ings  on 

both the  AIMS and  ERS range  from 0 (no abnormality) to 4 

(severe ) and  cover  a  wide spec trum of abnormal  movements .
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N europsycholog ica l  A s s e s s m e n t s

All neuropsychological  test ing of sub jec ts  w ere  performed 

by this investigator.  Although being aw are ,  a  priori, that  all 

s u b jec t s  w e re  d i a g n o s e d  sch izophren ics ,  this invest igator  

rem ained  blind a s  to the  results  of both the  clinical interview 

and  clinical s ca le s .  The neurpsychological  com p o n en t  of this 

s tudy ex am in ed  three  genera l  factors g e rm a n e  to the s tudy of 

cognition.  T h e s e  factors  included genera l  indices of cognitive 

integrity, hem ispher ic  dom inance ,  and  the  a s s e s s m e n t  of 

specific cognitive d im ens ions  which w a s  viewed a s  the  central  

c o m p o n en t  of this neuropsychological  study. The 

neuropsychologica l  te s t  protocol d e s ig n e d  for u se  in this study 

will require  approximate ly  six hours  to comple te .  T e s t s  were  

adm in is te red  in a  random ized  order  over  three  s e s s i o n s  with 

e a c h  s e s s io n  lasting two hours.  S e s s io n s  were  limited to two 

hours  in o rde r  to avoid a  fatigue effect. In addition, sub jec ts  

w ere  a llowed b reaks  a t  their  req u es t  in o rder  to insure  

coopera t ion ;  however,  in trates t  b reak s  w e re  not permitted.

Se lec t ion  of neuropsycholog ica l  t e s t s

Two of the  most popula r  ba tteries,  the  H a ls tead-Rei tan  

Battery (HRB) an d  the  Luria N ebraska  Neuropsychological  Battery 

(LNNB) h ave  not been  proven capab le  of isolating pa t te rns  of 

specific regional brain dysfunction.  While ab le  to d iscr iminate
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the  p r e s e n c e  of "organicity" a n d  s e v e r e  la teralized dysfunction, 

the  HRB w a s  not originally de s ig n ed  to directly a s s e s s  the 

integrity of var ious  functional s y s t e m s  within the  brain 

(Heaton, et  al., 1981; Tsush im a  & Wedding, 1979; Walsh,  1987).

It is a lso  lacking in its capacity  to adequa te ly  a s s e s s  memory 

and  language  functions. The LNNB, on the  other hand, is crudely 

b a s e d  on Luria's neuropsychologica l  t a sk s  (Luria, 1973).  

(Akhutina & Tsvetkova, 1983; Spiers ,  1981). Spie rs  (1981) h a s  

said of the  LNNB that:

It is not t h e se  items, pe r  se ,  but the  m an n er  
in which Luria m a d e  u se  of them a s  a  m e an s  
of testing h y p o th e se s  concern ing  various  
abilities, deficits , or functions  which is his 
method and  his unique  contribution to 
neuropsychologica l  a s s e s s m e n t .  C onsequent ly ,  
th e  incorporation of i tems d rawn from Luria's 
work into a  s tanda rd ized  tes t  should  not be  
interpreted to m e an  that  the  t e s t  is an  
ope ra t iona l iza t ion  or  s t an d a rd iza t io n  of 
Luria's method (p. 339).

Neuropsychological  investigators have  found that  the  LNNB d o e s  

not a s s e s s  any  single d isc re te  neuropsychologica l  function in 

detail  and  should  b e  consi  d e re d  diagnostically unreliable (Adams 

& Brown, 1980; Crosson & Warren,  1982; Delis & Kaplan,  1983). 

While the  LNNB d o e s  indeed  discr iminate  be tw een  bra in­

d a m a g e d  sub jec ts  and  normal controls  a t  better  than c h an c e  

levels,  o n c e  again,  many collect ions  of a s s o r t e d  cognitive te s t s
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a re  neuropsychologica l  t e s t  ba tter ies ,  such  a s  the  Boston 

Diagnostic Aphasia  Examination [BDAE] (Goodglass  & Kaplan, 

1983), which w ere  d e s ig n e d  to e v a lu a te  specific cognitive 

dysfunctions.  While cer tain  s u b te s t s  of the BDAE and  other test  

ba t te r ie s  w e re  incorpora ted  into the  neuropsychologica l  

protocol of this study, none  of them w ere  c ons ide red  approria te  

in their  entirety .

In order  to a s s e m b le  th o se  te s t s  most pertinent to this 

s tudy, a  list of cognitive functions a n d  functional brain regions  

w ere  gen e ra ted .  Tests ,  both published and  those  widely 

a c c e p t e d  within the  clinical a n d  exper im en ta l  li terature,  which 

fit this list fo rmed the  neuropsycholog ica l  te s t  bat tery.  While 

m an y  t e s t s  of cognition involve multiple functions,  t h o s e  te s t s  

w e re  c h o s e n  which tend  to b e  generally  specific to a  particular 

cognitive d imension. In addit ion to a s s e s s i n g  g enera l  cognitive 

integrity an d  h a n d e d n e s s ,  the  neuropsychologica l  te s t  batte ry  

for this s tudy w a s  d e s ig n e d  to ev a lu a te  the  following cognitive 

d im e n s io n s :  execu t ive ,  s en so ry -m o to r ,  linguistic, visual-  

spatial,  and  memory. O n c e  again,  e a c h  of th e se  d imens ions  was  

e x am in ed  by te s t s  known to be  both sensit ive  an d  specific to 

that  part icular dimension.  Also re levant to the  inclusion of a  

par ticula r t e s t  into th e  protocol w e re  e s t a b l i sh e d  validity 

within th e  l i terature; a d e q u a t e  reliability; and ,  ins tructions  a s
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well a s  task  d e m a n d s  which w ere  not overly complex. By 

necess i ty ,  t h e s e  gu ide l ines  w e re  com prom ised  within 

r e a so n a b le  limits in the  se lec tion of a  few te s t s  which a re  

particularly well suited  to a  specific cognitive d im ens ion .  A 

c o m p le te  listing of t e s t s  compris ing the  neuropsycholog ica l  

protocol for this study a r e  listed in Table 5 by both 

supero rd ina te  and  subor ina te  ca tegor ies .  Also listed for e ach  

te s t  a re  both the  genera l  cognitive dm ens ion  a s  well a s  the  

specific a s p e c t  of that  part icular d imension  a d d r e s s e d  by the  

t e s t .

O ne  should note that  the  uneven em phas is  a t tached  to various 

cognit ive d im e n s io n s  within the  neuropsycholog ica l  t e s t  batte ry  

w a s  largely influenced by repor ts  in the  li terature.  Specifically, 

it w a s  decided ,  a s  an example ,  to e m p h as iz e  te s t s  of executive  

functioning in the  des ign  of the  battery in view of existing 

l i terature  linking im pa irm ents  of execu t ive  p ro c e ss in g  a n d  

sch izophren ia  (Mirsky, 1969; Se idm an ,  1983; Smith,  1964) a s  

well a s  repor ts  of "hypofrontality" in sch izophren ia  (F ranzen  & 

Ingvar,  1975; Ingvar, 1976).

Description of neuropsycholog ica l  m e a s u r e s

A description of the  neuropsychological  m e a s u r e s  to be  

em ployed  in this study is listed below by dimension:

r
i
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G enera l  Indices  of Cognitive Integrity 

W ech s le r  Adult  Intell igence S ca le -R ev ised :

The WAIS-R is a  carefully s tanda rd ized  batte ry  c o m p o se d  of 

a  n um ber  of distinct s u b te s t s  which m e a s u r e s  genera l  

intellectual  capac i ty  (Wechsle r,  1958, 1981; Z immerman e t  al.,

1973).  T he  battery c o n s i s t s  of e leven  different sub tes ts ,  six of 

which were  classified by W echs ler  (1955) a s  "Verbal" te s t s  and  

the  o ther five a s  "Performance" tests.  The "Verbal" su b te s t s  

inc lude  Information,  C o m p r e h e n s io n ,  Arithmetic,  Similarit ies,  

Digit Span ,  an d  Vocabulary  with the "Performance" s u b te s t s  

being Picture Completion,  Picture Arrangement ,  Block Design, 

Object  Assembly,  and  Digit Symbol.  The WAIS-R battery takes  

approximately o n e  a n d  one-half  hours  to adminis ter and  yields a  

Verbal IQ, Performance  IQ, and  a  Full Sca le  IQ. It h a s  also been  

found to be  a  highly reliable inst rument,  with reliability 

coefficients of .97 for the  Full Sca le  IQ a n d  in the  .90’s  for the  

e leven  s u b sc a le s .

Wechsler  Memory Scale:

The Wechs ler  Memory Sca le  w as  included in this battery a s  a  

gen e ra l  indice of cognitive integrity, given its repor ted  

comparabi l i ty  with overall  intellectual  c ap a c i ty  (W echs ler ,  

1945).  The sca le  includes  s ev e n  su b te s t s  with a  subjec t ' s  total 

s co re  being arrived a t  by summing all su b te s t  s co res  and  adding 

a  cons tan t  a s s ig n e d  for the  a g e  group into which a  subjec t  falls.
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While all s e v e n  s u b te s t s  will be  admin is te red ,  the  th ree  which 

a re  particularly re levant to this study h ave  b e e n  included under 

appropr ia te  subo rd ina te  cognitive ca teg o r ie s  ( s e e  Table  5). 

Those  th ree  will be  d e sc r ib e d  in detail.

The  Mental Control Subtes t  is included a s  a  m e as u re  of 

sequenc ing  ability. This sub tes t  requires  a  patient to: (1) count 

backwards  from 20 to 1; (2) recite the  a lphabet;  and  (3) count by 

3 's  from 1 through 40. Each of th e se  t a sks  is t imed with 

sub jec ts  receiving a  p r e s e t  s co re  for a  correct  pe r fo rm ance  on 

e ac h  of the  th ree  tasks .  O ne  error is al lowed with two or more  

e rrors  yielding a  s co re  of 0 for that  part icular sub tes t .

S ub jec ts  a re  ab le  to rece ive  extra  credit for a  s p e e d y  correct  

r e sp o n se .  The Logical Memory Sub tes t  involves free recall 

immedia te ly  following audi tory p resen ta t ion  of e a c h  of two 

pa rag raphs .  Pa rag raph  A conta ins  a  total of 24 memory  units or 

"ideas" with Pa rag raph  B containing 22. Subjec ts  obtain one  

point pe r  "idea" recalled with his total s co re  being the  m ean  

num ber  of ideas  recalled on both pa ragraphs .  The Paired 

A sso c ia te s  S u b te s t  involves p resen t ing  10 st imulus words ,  e ac h  

of which is pa ired  with a  specific r e s p o n s e  word. Following 

presen ta t ion  of the  10 pair list, the  subjec t  is given o n e  of the  

st imulus  words  and  is a s k e d  to recall the  particular r e s p o n s e  

word a s so c ia te d  with it. Of the  10 word pairs, six a re  high
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f requency  pa i red  a s s o c i a t e s  [easy  a ssoc ia te s ]  (e.g. , north-south) 

with the  remaining four being low frequency paired  a s s o c ia t e s

Table 5

Neuropsychologica l  R e s e a r c h  A s s e s s m e n t  Battery

G enera l  Indices of Cognitive Integrity

W ec h s le r  Adult Intell igence S ca le -R ev is ed  

W echs le r  Memory Scale  

R av e n ' s  P ro g re ss iv e  Matrices 

Tes t  of Cerebra l  Dominance

Annett  H a r d e d n e s s  Questionnaire  

Specif ic  Cognitive  Dim ensions  

Executive  P ro ces s in g :

I n i t i a t i o n :  Verbal Fluency Tes ts

Sequencing :  Trail-Making Test,  Pa r ts  A & B; Mental

Control Sub tes t  (WMS)

Attention & Set:  Letter Cancellation Test;

S t roop  Color-Word Tes t  

Categor ica l  Set-Shift ing: Wisconsin  Card  Sorting Tes t

continued
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Table  5 (continued)

Neuropsychologica l  R e s e a r c h  A s s e s s m e n t  Battery

S enso ry -M oto r  P ro cess in g :

Visual-Motor S p e e d  & Coordination: Purdue  P egboa rd  Test 

Skilled Organ ized  Movements :  Boston Apraxia Tes t  

Construct ional Ability: Stick Construct ion Tes t  (BDAE)

S o m a to s e n so ry  Process ing :  Single & Double Sim ultaneous  

(Face-Hand) Stimulation Test

Linguistic P r o c e s s in g :

Phone t ic  P roces s ing :  W ep m an  Auditory Discrimination Tes t  

Lexical P ro cess in g :  Visual Confrontation Naming Tes t  

(BDAE)

Syntactic Process ing :  Token Tes t  (NCCEA)

Visual Soatia l  P roces s ing :

Categorica l  Perception: Hooper  Visual Organizat ion Tes t

N on-Categor ized  Perception: Benton Facial Recognition Tes t  

Directional Orientation: A S tandard ized  Road Map of 

Direction S e n s e

continued
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Table  5 (continued)

N europsycholog ica l  R e s e a r c h  A s s e s s m e n t  Battery

Memory P rocess ing :

Verbal Memory: Buschke  Select ive Reminding List Learning 

Test  (Mixed List); Pa ired-Associa te  

Learning (WMS); Logical Memory Test  (WMS); 

S en ten ce  Repetition Test  (NCCEA) 

Visual-Spatia l  Memory: Benton Tes t  of Visual Retention

(Admin. A); Benton T es t  of Visual 

Rentention-Recognition Form

WMS: W echs le r  Memory Sca le

BDAE: Boston  Diagnost ic  Aphasia  Examination !

NCCEA: N e urosenso ry  C en te r  C om prehens ive  Examination for

A p h a s i a

[hard a s s o c ia t e s ]  (e.g., crush-dark).  The  entire list is repea ted  

th ree  t imes.  A subjec t ' s  s co re  is equal to the  total num ber  of 

e a s y  a s s o c ia t i o n s  recal led  a c r o s s  all th ree  trials divided by two 

plus the  total th ree  trial s co re  on the  hard a s so c ia te s .
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Raven Progressive Matrices;

The  R aven  Prog ress ive  Matr ices is a  culture-free t e s t  of 

g e n e r a l  ability which co r re la tes  m os t  highly with non-verbal 

t e s t s  (Hall, 1957; Urmer et al., 1960). It is a lso sensit ive  to 

reason ing  and  cer tain v isuoperceptual disorders .  The te s t  

c o n s i s t s  of a  num ber  of nonrepresen ta t iona l  d e s ig n s  requiring 

visual pa ttern  matching and  analogy problem solving. It 

involves th e  conceptua liza tion  of spatial  d e s ig n s  an d  numerical  

re la tionships  which ran g e  from the  very obvious to the  very 

complex a n d  abstrac t .  Each te s t  item cons is t s  of a  pattern 

problem, similar to a  puzzle,  with one  part  removed.  Under the  

problem puzzle  a re  from six to eight pictured inserts,  o n e  of 

which correct ly  c o m p le te s  the  puzzle.  The sub jec t  then  either 

points  to the  insert  which c o r re sp o n d s  to his choice  or  writes 

down the  num ber  of his choice  on an an sw er  shee t .  The test  is 

c o m p o s e d  of five se ts  (Se ts  A through E) of 12 problems, e ac h  of 

which in c r e a s e s  in level of difficulty a s  o n e  m o v es  from s e t  to 

set . S ub jec ts  in this s tudy were  evalua ted  on S e t s  A through C. 

This decis ion w a s  m a d e  b e c a u s e  this is an  untimed te s t  and  the 

usual  t ime to completion of all s e t s  may range  up to an  hour 

(Lezak, 1983).  This w as  cons ide red  a  prohibitive am oun t  of time 

to devo te  to a  single te s t  in an  ex tended  battery.  In addition, 

during th e  initial piloting of this study, severa l  sub jec ts  

re fused  to comple te  S e t s  D & E b e c a u s e  of their difficulty level 

and,  in fact, s e e m e d  to "ceiling out" towards  the  latter third of
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S e t  C. It should  be  noted  that normative d a ta  allowed for 

a c c u ra t e  es t imat ions  of com ple te  te s t  s co res .  S tud ies  of the 

R a v e n ’s  t e s t - re te s t  reliability range  from .70 to .90 (Eichorn,

1975) with split-half reliability being repor ted  a s  .67 (Dolke,

1 9 7 6 ) .

Tes t  of Cerebra l  Dominance  

Annet t  H a n d e d n e s s  Quest ionnaire:

This 12-item quest ionnaire  devised  by Annett (1970) is used  

to classify individuals into o n e  of six g roups  accord ing to their 

pa t te rn  of m anua l  p re fe rence :  cons is ten t  right h anders ,  

incons i s ten t  right h a n d e r s ,  right am b idex te r s ,  left am b idex te r s ,  

incons is ten t  left handers ,  a n d  cons is ten t  left han d e rs .  Scoring 

is b a s e d  on the  num ber  of ’’right" and  "left" r e s p o n s e s  to primary 

an d  s eco n d a ry  ques t ions  of hand  dominance ,  a s  a s s e m b le d  from 

assoc ia t ion  a n a ly s e s  (Annett,  1970).  The p rocedure  requires  

approximate ly  five minutes  to adminis ter.  It h a s  b e e n  val ida ted 

an d  shown by Lishman and  McMeekan (1976) to have  a  test- 

re te s t  reliability of .80 (p. < .01).

Specif ic  Cognitive  D imensions  

Execut ive  P ro ces s in g

Initiation; Verbal -fluency Test (F.A.S)

Verbal f luency a s  m e asu re d  by the F.A.S and  similar te s t s  

h a s  proven to b e  a  sens it ive  indicator of cerebra l  dysfunction,
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particularly in the  frontal lobe (Milner, 1967; Benton, 1968).

The te s t  cons is ts  of an  examiner  asking the  subjec t  to say  a s  

many  different non-nominal  words  a s  he  can  think of which 

begin with the  letter ’F  in sixty s eco n d s .  This p rocedu re  is then

r e p e a te d  for the  let ters 'A' and  'S'. The subject ' s  s co re  is the

total num ber  of a cc e p ta b le  words  for all th ree  le t ters produced  

within the alloted t ime limit. An individual's s co r e  is then 

ad jus ted  for both a g e  and  educat ion (years  completed).  The 

ad jus ted  total sco re  c an  then be  e x p r e s s e d  a s  a  percentile.

Sequencing :

Trail Making Tes t  (Par ts  A & B1

This test  has  b e en  reported to be  o n e  of the most sensit ive 

indicators  of brain d a m a g e ,  particularly that  involving the  

prefrontal regions  (Reitan,  1958; Lewinsohn, 1973; S p r ee n  & 

Benton, 1965). In Part  A, the  subject  is a sk e d  to co nnec t  25 

consecut ively  n u m b ered  circles,  while Par t  B requires  the  

connec t ion  of 25 consecu t ively  n u m b ered  a n d  le tte red ci rcles 

with a lternat ions  be tw een  both s e q u e n c e s .  In both parts,  the 

e x am in e r  instructs the  sub jec t  to c o n n e c t  the  circ les  a s  quickly 

a s  he  can .  Total administration time for both par ts  is generally  

le s s  than  10 minutes  with ag e -ad ju s ted  norm s  providing

percenti le  ranks  being available  (Davies,  1968). According to a

review by Lezak  (1983),  the  t e s t - r e t e s t  reliability coef fic ients  

for the  two par ts  a re  .78 and  .67 respectively.
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Attention & Set:

Letter Cance l la t ion  T e s t s

Cancel la tion ta sks  a r e  paper-and-pencil  t e s t s  which require 

visual scann ing ,  activation, and  su s ta in ed  attention.  They 

genera l ly  follow the  vigilance te s t  patte rn  and  c o n s i s t  of rows 

of let ters in te rsper sed  with a  d e s ig n a te d  ta rget letter. The 

sub jec t ' s  ta sk  is to c ro s s  out all ta rget  let ters a s  quickly a s  he 

can .  Pe r fo rm ance  is s co red  for total e rrors  a s  well a s  t ime to 

completion.  While the re  a re  many vers ions  of t h e s e  t a sks  and  

a d e q u a t e  normative d a t a  is not available,  cancella t ion ta sk s  

have  found to be  useful in a  number  of studies  (Diller & 

Weinberg ,  1977; Horne, 1973; Talland & Schwab,  1964; Talland, 

1965; Weinberg  & Diller, 1968) and  shall be  incorpora ted here  in 

o rder  to c o m p a r e  the  pe rform ance  of phenomenolog ica l  

s u b g ro u p s .

S troop  Color-Word T es t

The Stroop test  m e a s u r e s  a  subjec t ’s ability to a t tend  and  to 

shift percep tua l  s e t  a s  ta sk  d e m a n d s  c h an g e .  The  te s t  cons is ts  

of th ree  s h e e t s  of s tan d a rd  letter s ize  p a p e r  with e a c h  p a g e  

having 100 i tems a r ran g ed  in 5 co lumns  of 20 i tems each .

Golden  (1978) d e sc r ib e s  his s tanda rd ized  version:



P a g e  1 consis ts  of the words  "RED", Green", 
and  "BLUE" a r ran g ed  randomly an d  printed in 
black ink. No word is al lowed to follow 
itself within a  column. P a g e  2 cons is t s  of 
100 i tems, all written a s  "XXX", printed in 
either red, g reen  or blue ink. No color w as  
a l lowed to follow itself within a  column, 
nor to match the  corresponding item on p a g e  1. 
(For example ,  if the  13th item on p a g e  1 w as  
red, the  13th item on p a g e  2 could not be  
printed in red ink). P age  3 consis ts  of the 
words  on p a g e  1 printed in the  colors of 
p a g e  2. The two p a g e s  w e re  b lended item for 
item: Item 1 on p a g e  1 is printed in the  color 
of item 1 on p a g e  2 to produce  item 1 on 
p age  3. In no c a s e  d o e s  the  word and  the 
color it is printed in match (pp. 3-4).

In adminis ter ing the  test ,  the  sub jec t  is al lowed 45  s e c o n d s  in 

which to re ad  a s  many  i tems on e a c h  p a g e  a s  he  can.  Thus, total 

t ime of adminis tra tion is approximate ly  2  minutes  and> 15 

sec o n d s ,  or 45  s e c o n d s  pe r  page.  Errors a re  corrected  by the 

exam iner  a s  they occur.  The following th ree  s c o r e s  a re  

genera ted :  a  word s co r e  (W) from P a g e  1, a  color sco re  (C) from 

P a g e  2, an d  a  color-word sco re  (C/W) from the  total num ber  of 

i tems read on  P a g e  3. Cutoff s c o r e s  sugges t ing  cerebral  

dysfunction a re  W -  < 75, C -  ^.58,  or CW -  < 25. Measurement ' s  

of the  reliability of S t roop s c o r e s  have  b e e n  consis tent.  J e n s e n  

(1965) repor ted  reliabilities of .88, .79, a n d  .71 for the  th ree  

raw sc o r e s  a n d  Golden  (1978) h a s  reported  reliabilities of .86, 

.82, an d  .73 respectively.
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C ate g o r i c a l  Se t -Sh if t ing :

Wiscons in  Card  Sorting Tes t

This te s t  of ca tegory  formation w a s  d es igned  to study the 

ability to shift menta l  s e t  (Berg,  1948; Gran t  & Berg,  1948).  

Sub jec ts  may obtain a  poor  sco re  on this ta sk  secondary  to 

difficulty in maintaining s e t  (P a r so n s ,  1975),  pe rse rve ra to ry  

errors  (Drewe, 1974), a n d  an  inability to form c o n cep ts  (Drewe,

1974) which would lead to difficulty in sorting by category .  

There  is g en e ra l  a g r e e m e n t  in the  l iterature that  this te s t  is 

particularly sens i t ive  to frontal lobe impairment (Drewe, 1974; 

Milner, 1963, 1964).  Validation s tud ies  reported  in the  test  

m anua l  indicate  significant differentiation of brain d a m a g e d  

su b jec t s  from contro ls  a n d  significant correlat ion (i  -  .60) of 

total e r rors  with the  a v e r a g e  impairment rating on the* 

H a ls tead -R e i tan  Neuropsychologica l  Battery.  The  t e s t  itself 

co n s i s t s  of 64 ca rd s  on which either a  triangle,  star ,  c ross ,  or 

circle is printed in red, g reen ,  yellow, or blue. On each  card,  a  

given symbol is printed anyw here  from o n e  to four t imes.  The 

subjec t ' s  task  is to place  the  cards ,  o n e  a t  a  time, under  o n e  of 

the  four s t imulus  ca rds  which include o n e  red triangle, two 

g reen  s tars ,  th ree  yellow c r o s se s ,  and  four blue circles. The 

sub jec t  so r ts  the  ca rds  accord ing to a  rule which he  must  

d e d u c e  from the  exam iner ' s  r e s p o n s e  following eac h  p lacement.  

W h en ev e r  a  subjec t  p lace s  a  card  in a  correct  category,  the
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exam iner  s a y s  "right". An incorrect  p lacem en t  elicits a  "wrong" 

r e s p o n s e  from the examiner .  Correct  ca tego r ie s  for p lacem ent  

begin with color,  then  form, shifting to number,  returning again  

to color, etc. After ten consecu t ive  p lacem en ts  in a  correct  

ca tegory ,  the  co rrec t  c a teg o ry  shifts with the only notation 

m ad e  being that  the exam iner ' s  r e sp o n se  pattern c h a n g e s  

suddenly  from "right" to "wrong". The test  concludes  when the 

subjec t  ha s  m a d e  six runs of ten correct  p lacem en ts  or has  

p laced  128 c a r d s  without meet ing criteria. Six s co re s  a re  

g e n e r a t e d  including the n um ber  of errors, correct  r e sp o n se s ,  

c o m p le ted  c a te g o r i e s ,  pe r se rv e ra t iv e  r e p s o n s e s ,  p e rse rve ra t ive  

errors,  a n d  nonperse rve ra t ive  errors.  Total time of 

admin is tra tion  is approx im a te ly  20 minutes .

Senso ry -M oto r  P r o c e s s in g  

Visual-Motor S p e e d  & Coordination:

Purdue  P eq b o a rd  Tes t

This motoric task ha s  b e en  found to be  sens it ive to the  

p r e s e n c e  or a b s e n c e  of cerebra l  lesions (89% accuracy  rate) a s  

well a s  to the  lateralization of lesions  (Costa  e t  al., 1963; 

V a u g h an  & C o s ta ,  1962).  T es t - re te s t  reliability coefficients 

have  b e e n  reported  to ran g e  from .60 to .76 per single trial 

increasing to be tw een  .82 an d  .91 when applying the S p ea rm an-  

Brown p ro p h e s y  formula for es timat ing the  full t e s t  reliability 

(Tiffin, 1968). The tes t  requires  subjec ts  to p lace  pegs ,  one  at

r
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a time, into a  column of holes from top to bottom with their 

right hand, then their left hand, and  finally with both hands  

simultaneously .  This p ro c e ss  is r e p e a te d  for two trials and 

requires approximate ly  10 minutes  to administer.  It should  be 

noted that there  a re  two columns of holes  side  by s ide on the 

pegboard ,  the  left s ide  being u sed  by the left hand with the right 

side being u sed  by the right hand. The subjec t’s score  is the 

m ean  num ber  of p e g s  correctly inserted under  each  of the  three  

conditions  within a  30 s ec o n d  t ime limit. Cut-off s c o r e s  are  

available for individuals below and  above  60 years  of a g e  

(Vaughn & Costa ,  1962).

Skilled O rgan ized  Movements :

Boston Aoraxia  Tes t

The Boston Apraxia test , ad ap te d  from the  Parietal-lobe 

battery of the  Boston Diagnostic Aphasia  Examination 

(G oodglass  & Kaplan, 1983),  provides  a  brief (five minutes) 

a s s e s s m e n t  of ideomotor apraxia.  The thirteen item te s t  

requires  the  sub jec t  to e x ec u te  four different types  of g e s tu r e s  

upon com m and .  The g e s tu res  include those  having express ive  

and  symbolic value,  th o se  which desc r ibe  an object  which is not 

p resen t ,  t h o s e  which h ave  neither a  symbolic nor sem ant ic  

referent,  an d  a  quest ion  involving the execut ion of a  simple  four 

s tep  serial co m m and .  The subject  receives  one  point for e ac h
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correc t  r e s p o n s e .

C o n s t r u c t io n a l  Ability:

S t ick-Cons truc t ion  T e s t  (BDAE1

The utilization of st icks to form geometr ic  figures h a s  long 

b e e n  inc luded a m o n g s t  informal clinical t e s t s  of constructional 

ability (Benton, 1967; Fogel,  1962; Goldstein & S chee re r ,  1953; 

H eca en  & Assal,  1970).  Materials for this te st  cons is t  of 14 

w ooden  s t i c k s , . s ev e n  of which a re  for examiner ' s  

d e m o n s t ra t io n s  with the o ther  s ev e n  being for the  subjec t ' s  

reproductions .  Each of the  14 s tanda rd ized  d es igns  comprising 

the test  is first a s s e m b le d  by the  exam iner  who a s k s  the 

subjec t  to memorize  it. After 10 s e c o n d s  h ave  e lap sed ,  the 

exam iner  rem oves  his s am p le  an d  the subject  is a s k e d  to 

rep roduce  the design.  O n e  point is e a rn ed  for e ac h  correct  

reproduction up to a  maximum sco re  of 14 for the  test . In order 

for credit to be  aw arded ,  e ac h  stick must  be  in the proper 

position. When a  subject  fails a  given item, the exam iner  once  

aga in  a s s e m b l e s  it and  the  subjec t  is given an opportunity too 

copy the item. The subjec t ' s  ability to copy items is sco red  

separa te ly .  The te s t  yields two sco res ,  that  is, st icks to 

memory  and  st icks to copy. Normative data ,  in the form of 

m e a n s  and  s tanda rd  deviations,  a re  available by both a g e  and  

educa t ion  for both memory  and  copy conditions.
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S o m a to s e n s o r y  P roces s ing :

Single & Double  Sim ul taneous  (Face-Hand)  Stimulation Test

The S D S S  is a  simple  test, requiring approximately 5 minutes 

to admin is te r ,  which a s s e s s e s  specific s o m a t o s e n s o r y  

functioning by de te rm ing  the  accu racy  with which sub jec ts  can  

identify single  an d  d oub le  s im u l ta n eo u s  tactile st imulation 

applied to c h e e k  and/o r  hand. Stimuli a re  p re sen ted  in a  

p rede term ined  block of 20 listed on the S D S S score  shee t .  If 

the re  a re  no er ro rs  on the first trial, the  findings a re  c o n s id e red  

negative  and  the  te st  is terminated.  In order to docum en t

fluctuation in p e r fo rm an ce ,  a  s ec o n d  trial is adm in is te red  if the

subjec t  m akes  o n e  or more  errors on trial one.  An error s co re  of

g re a te r  than th ree  on trial o n e  is cons ide red  ev idence  of 

"organic" ce rebra l  dysfunction (Centofanti  & Smith, 1979). The 

S D S S  h a s  b e e n  validated with pa tients  having confirmed 

d i a g n o s e s  of CVA d i s e a s e  or injury (N = 172) and  with 

hosp i ta l ized  psychia tr ic  pa t ien ts  having various  d i a g n o s e s  

(N = 10). Resu l ts  of the  a s s e s s m e n t  revealed  that 56% of both 

of t h e s e  groups  ea rn ed  abnormal SD S S  sco res  a s  defined by >3 

e r ro rs  on  the  first trial. Interpretation of abnorm al  s c o r e s  is 

su ch  that  if e r ro rs  a r e  generally  res tricted to the right or left 

han d  and/o r  cheek ,  the  results  a re  cons ide red  ev idence  of a  

late ral ized s e n s o ry  deficit. When errors  occur on both s ides ,
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results  a r e  c o n s id e red  to be  ev idence  of a  bilateral s en so ry  

d e f i c i t .

Linguistic P r o c e s s in g  

P hone t ic  P ro ces s in g :

W e o m a n  Auditory Discrimination Test

The W epm an  is included a s  a  test  of a  subjec t ' s  capacity  to 

phonem ica l ly  d iscr imina te  b e tw ee n  similar so und ing  word-pairs 

(W epm an ,  1958).  The te s t  requires a subjec t  to tell w he ther  

both m e m b e rs  of a  word pair spoken  by the exam iner  a re  the 

"same"  or "different". There  a re  a  total of 40 word pairs with 

30 pairs  consis t ing  of different but similar sound ing  words  and  

the  other  10 pairs  consis t ing of the  s a m e  word r e p e a te d  twice. 

Total  adminis t ra t ion  t ime required is approx im ate ly  5-7 

minutes .  The  critical index is the num ber  of failures to 

recogn ize  sub t le  phonem ic  dif ferences  for which a n  error rate 

g re a te r  than 10% (>4 errors) is cons idered  imnaired (Wepman,  

1 9 5 8 ) .

Lexical  P r o c e s s in g ;

Visual Confrontat ion Naming Test  (BDAE1

This te s t  is included in the protocol a s  a  s eco n d a ry  m easu re  

of a  sub jec t ' s  naming ability. The items on this tes t  tend  to be  

both culturally an d  educationally  unb iased  an d  it is felt that, 

s in ce  the i tems a re  le ss  difficult than those  on the  Boston

I
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Naming Test ,  the  administration of both te s t s  would yield a 

m ore  reliable range  of pe r fo rm ance  than the  administ rat ion of 

the  Boston Naming Test  alone.  The test  takes  approximately 5 

minutes  to com ple te  and  requires  the subject  to n a m e  objects,  

geom et r ic  forms, letters, ac tions,  numbers ,  colors,  and  body 

par ts  pic tured on two s e p a r a t e  ca rds  a s  the exam iner  points to 

them. When administering the body parts  sec tion of the  test,  

the  exam iner  points to the  parts  to be nam ed  on himself.

Scoring is b a s e d  on both r e sp o n se  accuracy and  latency. A 

maximum s co r e  of 114 is obtainable  for the 38  i tems 

compris ing the  test .  All p a ra p h a s i a s  a re  copied an d  taiilied at 

the  end .  A perfect  score  (100% hit rate) is reportedly a s s u m e d  

for all normal  su b jec t s  wth an  internal reliability coefficient of 

.98 being noted (Goodglass  & Kaplan,  1983). Both m ean  sco res  

a n d  s t a n d a rd  deviat ions for a p h as ic s  a re  available in the manual 

for co m p ar i so n .

S yn tac t ic  P r o ce s s in g :

Token Tes t  (NCCEA1

This te s t  is a  very sensit ive  m e as u re  of the  syntactic 

c o m p o n e n t  of linguistic p rocess ing .  It is quite simple to 

admin is te r  an d  to score.  In genera l ,  all nonaphas ic  individuals 

with at  leas t  a  4th g rade  educa tion  can perform the  task  at  a  

c lo se  to 100% level of accuracy .  A total of twenty "tokens" in 

the  s h a p e  of circles and  rec tang les  colored in either red, green,
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the  te s t  is that  the  sub jec t  u n de rs tand  how to d iscr iminate  

b e tw ee n  circles and  rec tangles ,  be tw een  the  colors  of the 

tokens,  and  com prehend  the verb and  preposit ions u s e d  in the 

instructions.  Very few n o n a p h as ic  subjec ts  fail to m ee t  the 

a bove  n a m ed  requirements.  Spreen  and Benton's  (1969) 

s h o r te n e d  vers ion of this test  cons is ts  of 39 oral c o m m a n d s  

given by the exam iner  to move the circles and  rec tang les  in 

cer tain  p rea r ran g ed  ways.  The c o m m a n d s  a re  a r r a n g ed  in five 

sec t ions  of increasing  complexity.  Failed i tems m ay  be  

r e p e a te d  o nce  and  the s ec o n d  score  counted  if the  subject  self- 

corrects .  The subjec t  e a rn s  one  point for e ach  co rrec t  re sp o n se  

an d  thus,  a total score  of 39 is possible.  Total t ime of 

admin is t ra t ion  is approx imate ly  10 minutes.

V isu a l -S p a t ia l  P r o c e s s i n g  

C a tego r ica l  Percep t ion :

H ooper  Visual Organization Tes t  (VQT1

This te s t  m e a s u r e s  categorical  perception a n d  w a s  originally 

d e v e lo p e d  to eva lua te  psychiatric pa tients  for poss ib le  organic  

s igns  (Hooper, 1980). The VOT is an  extremely helpful way to 

s e p a r a t e  out the  visual pe rcep tua l  e lem en t  from a  subjec t ' s  

pe r fo rm ance  on the  WAIS-R Object  Assembly Tes t  a s  well a s  

o ther  visuopractic ta sks  (Lezak, 1983).  The test  is m a d e  up of 

line d raw ings  of 30 recognizable  objects  which h ave  b e en  cut
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into seve ra l  p ieces ,  in a  m anner  similar to an  "exploded" picture, 

with the  sub jec t ' s  ta sk  being to nam e  e ach  object . A point is 

a w a r d e d  for e a c h  co rrec t  r e s p o n s e  with intellectually intact 

sub jec ts  not making m ore  than five incorrect r e s p o n se s .  The 

VOT requ ires  10 minutes  for completion an d  h a s  a  split-half 

reliability of .82 (Hooper,  1980).

N o n -C a teq o r ized  Percep t ion :

Benton Facial  Recognition Test

This te s t  of noncategorical  perception is particularly 

sens i t ive  to pos ter ior  right hem isp h e re  dysfunction (Benton &

Van Allen, 1968, 1973; Tzavaras  et  a l . . 1971). The test ,  which

requ i res  ab o u t  15 minu tes  to adminis ter ,  requires  sub jec ts  to 

match  identical  front views of hum an  faces ,  front with s ide 

views, a n d  front views taken  u n d e r  different lighting conditions  

(Lezak, 1983).  There  a re  a  total of 54 different m a tc h es  with 

the range  of possib le  s c o r e s  be tw een  25 to 54 s ince  25 of the 

photos  can  be  identified by c h a n c e  alone.  The sub jec ts ’ score  is 

the  total nu m b er  of correc t  r e sp o n se s .  Cut-off s co res ,  defining 

different levels  of impairment,  indicate that  a  s c o r e  of 39-40 

ra i se s  the  ques t ion  of impairment with a  s co re  of 37-38  

indicating impairment  an d  any score  less  than 37 being 

co n s i s ten t  with s e v e r e  impairment (Benton e t  al., 1983). S co re s  

may a lso be  e x p r e s s e d  in terms of percenti le ranks.  This

in s t ru m e n t ’s reliability, d e te rm in e d  by la rge  s am p le
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corre la tions  b e tw een  two forms, h a s  b e e n  repor ted  a s  .92 for 

brain d a m a g e d  subjec ts ,  .88 for controls, an d  .93 for the 

com bined  s am p le  (Benton et al., 1983).

Direc tional Or ien ta t ion :

A S tanda rd ized  Road Map Of Direction S e n s e

This test ,  requiring approximately 10 minutes  for 

completion,  w a s  deve loped  a s  a  p ap e r  and  pencil method of 

eva lua t ing  right-left direct ional  orienta tion (Money et  al.,

1965). T h e  te s t  beg ins  with a  short  dem ons t ra t ion  trial during 

which the  exam iner  t r a ces  a dotted pa thway with a  pencil. The 

su b jec t ’s ta sk  is to n a m e  the direction taken at e a c h  turn, right 

or left. Following this dem ons t ra t ion  trial, the  exam iner  begins  

tracing the  pa thway  on the actual  te st  map. The m ap 's  broken 

line route  is d e s ig n e d  in such  a  way that  there  a re  four eac h  of 

e ight different poss ib le  types  of tu rns  (i.e., turning to the  right 

after going away,  back, right, & left) for a  total of 32 turns. A 

s u b jec t ’s  s co re  is the  total num ber  of co rrec t  r e s p o n s e s  for a 

maximum sco re  of 32. In a  standard iza tion study, Alexander  and  

Money (1964) found that  individuals over  the  a g e  of 16 tend to 

level off a t  b e tw ee n  two and  three  errors.  This c o m p a r e s  

favorably with the  m ean  of 1.92 errors  found in a no the r  study 

which utilized a  nursing s tuden t  sam p le  (Money, 1964). This 

s a m e  study a lso  provides a  m ean  num ber  of errors  for g rad es
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two th rough twelve.

Memory P rocess ing  

Verbal Memory:

B uschke  Select ive Reminding List Learning Tes t  (Mixed List)

This verbal memory list learning test  e n a b le s  an  examiner to 

differentially e v a lu a te  re tention,  s to rag e ,  and  retrieval by 

utilizing the  m ethod  of select ive  reminding. The  te s t  cons is t s  

of 10 nonca tegor ized  words  which the exam iner  r ead s  during the  

first trial. T he  subjec t  must then recall a s  many of those  words  

a s  he  can.  During eac h  trial, the  exam iner  r e p e a t s  only those  

words  which the  sub jec t  h a s  omitted during the  immediately 

p reced ing  trial with the  subject  then repeat ing  all of the  words  

which he c a n  recall from the original list. The  tes t  cont inues  in 

this m a n n e r  until the subjec t  ei ther recalls  the  entire 10 word 

list for two consecu t ive  trials or is unable  to do  so  by the 10th 

trial. Normal control sub jec ts  a re  typically ab le  to recall all 

ten words  by the  3rd or 4th trials (Buschke & Fuld, 1974). The 

t ime required for this ta sk  varies  accord ing to the  sub jec t ' s  

ability but rarely e x c e e d s  20 minutes.  The tes t  h a s  been  

va l ida ted  with victims of c losed  h e a d  injuries w h e re  total 

c o n s i s t e n t  re trieva l s c o r e s  d iscr im ina ted  significantly b e tw e e n  

pa t ien t s  with les ions  in the  left tempora l ,  left non-tempora l,  

an d  right h em isp h e re  regions  (Levin & Eisenberg ,  1979).
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S e n te n c e  Repeti tion Tes t  (NCCEA)

The S e n te n c e  Repetition Test  (Spreen  & Benton, 1969) is 

inc luded in this battery a s  a  m e a s u r e  of a  subjec t ' s  short-term 

mem ory  for syntactically re la ted material .  It is c o m p o se d  of 

twenty-two s e n t e n c e s  of increas ing length beginning with a 

single o n e  syllable word and  increas ing to twenty words  

totaling twenty-six syllables.  A sub jec t ' s  s co r e  is the  total 

nu m b er  of s e n t e n c e s  recalled verbatim with a  correction ad d ed  

for a g e  and  educational level.

V isua l -Spa t ia l  Memory:

Benton Test  Of Visual Retention fBVRTl (Admin. A) and BVRT 

Recognit ion  Tes t

This tes t  of visual-spatial  memory h a s  been  dem ons t ra ted  to 

be  o n e  of the  more  sensit ive  neuropsychologica l  m e a s u r e s  in 

dis t inguishing b e tw ee n  sub jec ts  with c e reb ra l  brain d a m a g e  

from th o s e  with psychia tric  d iso rde rs  (Benton,  1974; Brillant & 

Gynther,  1963).  In addit ion,  it is particularly sens it ive  to 

impairments  of the  right hem isphere  (Benton, 1974).  Each of 

it's th ree  equivalent forms is c o m p o se d  of 10 ca rds ,  eight of 

which have  more than one  design with most having three des igns  

d rawn in the  horizontal  p lane .  In m os t  in s tances ,  the  third 

figure is smal le r  than the  o ther two an d  is d rawn in either the 

left or right visual field. In Administration 'A', the  one  chosen  

for this study, the  exam iner  e x p o s e s  e a c h  card  for 10 s eco n d s
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with the  sub jec t ' s  ta sk  being to d raw  the figure(s) which 

a p p e a r e d  on that card  after the card  is removed from sight. The 

su b jec t s  pe r fo rm ance  is sco red  for the  num ber  of correct  

reproduct ions  a s  well a s  the  total num ber  of errors in 

a c c o r d a n c e  with tes t  manual guidelines.  Qualitative a s p e c t s  of 

the  errors  a re  a lso  noted (i.e. perservera t ions ,  omissions,  

rotations,  distortions,  etc.). Norms a re  a r ranged  by a g e  and  

intellectual  capacity .  The total correct  and  total error s co res  

can  be  independently  evalua ted  on a  sca le  de te rmined by the 

au thor  to ei ther "raise the  question," or give a  "strong 

indication" of acqu ired  cognitive impairment.  When 

Administration 'A' is employed,  the  t ime requ irement  of this 

t e s t  is approx imate ly  15 minutes .  The  reliability coefficient 

for this particular administration h a s  b e e n  reported a s  .85 i nder 

t e s t - r e te s t  conditions  (Benton, 1974; Benton et al, 1983).  In 

o rder  to a s s e s s  memory  without a  motor component ,  the 

recognition form of the  BVRT will a lso  be  adminis tered.  This 

ta sk  is similar to Administration 'A' of the  BVRT in that  ten 

d e s ig n s  a r e  p resen ted ,  one  at a  time, for a  ten s ec o n d  period. 

However,  ra ther  than draw the  des ign  from memory,  the  subject  

m us t  c h o o s e  the  correct  st imulus des ign  from a m o n g s t  a  four 

des ign  multiple choice  display. Thus,  this task rep re sen ts  an 

a s s e s s m e n t  of recognition memory  ra ther than on-line memory.



Cognitive D evelopmenta l  A s s e s s m e n t

Given reports  in the  literature that  sch izophrenics  with 

p redom inan t ly  nega t ive  sy m p to m s  exhibit g r e a te r  intellectual  

an d  premorbid def ic iencies  (Andreasen  et al., 1982; A ndreasen  & 

Olsen  1982; G reen  & Walker,  1984) the possibility of 

preexist ing deve lopm enta l  failures h a s  b e en  ra ised (Pogue-Geile  

& Harrow, 1984). Recently,  severa l  s tudies  have  provided 

e v id en c e  implicating ear ly cognitive d e ve lopm en ta l  deficits  in 

negat ive  s u b ty p e  schizophrenics ,  a s  m e a s u r e d  by Piagetian-type  

psychometr ic  t e s t s  and  educa tiona l levels (Kay et  al., 1986a; 

Opler et  al., 1984). T h e s e  findings have  undersco red  the 

im por tance  of a s s e s s i n g  the  intellectual  deficits  of 

s ch izo p h ren ic s  within a  cognitive deve lo p m en ta l  framework in 

addit ion to m ore  traditional neuropsychologica l  methods .  The 

Cognitive Diagnost ic  Bat tery (Kay, 1982) w as  c h o se n  for 

inclusion into this s tudy b e c a u s e  it r e p re se n t s  a  well 

s t a n d a rd iz e d  ins t rument  for a s s e s s i n g  cognitive  d eve lopm en ta l  

i s su es .  This battery,  c o m p o s e d  of five deve lopm enta l ly -based  

te s t s ,  w a s  dev ised  and  s tan d a rd ized  for u s e  with psychiatric 

popula t ions .  Utilizing a  Piagetian  framework, the  battery 

inc ludes  a s s e s s m e n t  of ear ly co ncep tua l  maturation,  higher 

o rde r  symbolic  opera t ions ,  egocen t r ic  v e r s u s  socia lized 

thinking, p e rc ep tu a l -m o to r  d e v e lo p m en t ,  tem pora l  at tention,  

p sy ch o m o to r  ra te ,  a n d  a ro u sa l - re l a ted  (neurolept ic  responsive)
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cognitive disruption [Table 6]. T he  s u b te s t s  a re  brief, requiring 

only one  to s even  minutes  each ,  a re  eas ily  administered,  dem an d  

little informational know ledge  and ,  with the  except ion  of the  

a ttention sub tes t ,  require  little at tention.  The su b te s t s  have  

also b e en  validated for re p e a te d  u se  (Kay, 1982). This 

a s s e s s m e n t  p ro ced u res  h a s  b e e n  g e a r e d  to cognitive d isorders  

s e e n  in schizophrenia  a n d  provides a  m e a s u re m e n t  of cognitive 

style (e.g.,  concep tua l  mode ,  etc.) ra the r  than  maximal ability in 

the  m a n n e r  of I.Q. and educational a ch ievem en t  tests.  In 

addit ion,  s u b te s t s  of this batte ry  h a v e  shown high reliability 

with s ch iz o p h re n ic s ,  stabil ity ove r  t ime, sensit ivity to 

t rea tm en t ,  c oncu r ren t  a n d  predic tive validity, and  validity for 

differentiating s c h iz o p h re n ic s  from o th e r  clinical a n d  normal  

g ro u p s  a s  well a s  for dis t inguishing a m o n g  various  

schizophrenic  s u b ty p es  including pa rano id  vs. hebephren ic  vs. 

ca ta tonic ,  a c u te  vs.  chronic ,  sch izophren ifo rm (atypical) vs. 

nuc lea r  (typical), neuro lept ic  r e s p o n d e r s  vs.  neurolept ic  

n o n re s p o n d e r s ,  an d  sch izophren ic s  with a  predominantly 

positive vs. negative  sym ptom  picture (Kay, 1982; Kay & Singh, 

1979; Kay & Opler, 1985; Opler et  al., 1984).

The individual su b te s t s  making up the Cognitive  Diagnostic  

B a t te ry  a re  de sc r ibed  below:



80

Color-Form Pre fe rence  Tes t  (CFP);

This is a  20-item similarity ju d g em en t  te s t  which e v a lu a te s  

concep tua l  maturity b a s e d  on o n e ’s  choice  of hierarchical  

a t t r ibutes  for rendering class ificat ion (Kay, 1977, 1982; Kay & 

Singh, 1975). Pa tients  a re  a sk e d  to match a s tandard  ca rd  with 

one  of three comparison cards ,  which may be  done  according to 

color, form, or neither cue .  From an  analysis  of the  r e sp o n se  

pattern,  a  m e a s u r e  of the  emerging  concep tua l  style and  its 

p re v a len c e  is stat istically derived using a  chi sq u a re  

formulation.  •. The result  is then t rans la ted  into one  of the  

following four incrementa l  s t a g e s  of early cognitive 

d ev e lo p m en t  o b se rv ed  by Piaget (1952) a n d  other  exper imental  

child psychologis ts  (Bear ison & Siegel,  1968; Kagan & Lemkin, 

1961; S u c h m a n  & T rab as so ,  1966): p u rp o se le s s  perservera tion 

(up to one  year  of age) ,  random r e s p o n se  (age  2-3 years),  

class ificat ion by the sal ien t at tr ibute  of color  (age  4-6 years) ,  

or d o m inance  by form (age  7-11 years) .  This procedure  thus  

e x a m i n e s  primitive b a s e s  for perceiving  re la tionships  a s  well 

a s  p re c o n ce p tu a l  m o d e s  of thinking. It's reliability coefficient,  

d e te rm in ed  by split-half analysis ,  w a s  found to be  .91 for 

sch izophren ic s  and  .86 for normal sub jec ts .  A tes t - re tes t  

reliability index, ob ta ined  with sch izo p h ren ic s  over a  o ne -w eek  

drug-free  p h a se ,  w as  .82 (Kay, 1982).
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Color-Form Represen ta t ion  Tes t  (CFR):

An extension  of the CFP, the CFR is a  more advanced  20-item 

similarity j u d g e m e n t  tes t  which in t roduces  the  option of 

matching c a r d s  by figural represen ta t ion  (Kay, 1979).  A 

s tan d a rd  card,  depicting a  key enc losed  within a  red circle, is 

m a tched  to o n e  of th ree  comparis ion ca rds  with vary in color, 

form, an d  pictorial content .  The r e s p o n s e  patte rn  reflects 

conceptualization  by u s e  of more  complex and  symbolic c lues,  

which by a g e  7 s u p e r c e d e s  classification by color or form alone 

a n d  is the  m atq re r  concep tua l  style which e n d u re s  through 

adulthood (Bear ison & Sigel, 1968). As such, this p rocedure  

indica tes  w h e th e r  co n ce p t  formation is guided  by perceptually  

sa lient c u e s ,  a s  prevails  prior to the  e m e r g e n c e  of abs t rac t  

verbal lan g u ag e  an d  cognitive opera t ions  (P iaget ' s  s t a g e  of 

"intuitive thought"),  or ra the r  by c u e s  which a re  semant ically  

a n d  symbolically more  re levant (P iage t’s s t a g e s  of "concrete" 

a n d  "formal operations") (Kay et  al., 1975). The split-half 

reliability coefficient of the  CFR w hen  u s e d  with sch izophren ics  

w a s  found to b e  .94 with it's t e s t - r e te s t  reliability index for 

this s a m e  group being .87 over a  o n e  week  drug-free period (Kay,

19 8 2 ) .

Egocentricitv of Thought Tes t  fEOT):

The EOT, a s  a  developmenta l  m e asu re  of socialized thinking, 

d e r iv e s  from the  Piage t ian  s tu d ie s  of how sub jec t -ob jec t
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relations evolve in children (Piaget,  1952). Corresponding  to 

the  four sequen t ia l  levels of cognitive deve lopm en t  which 

s u c c e e d  the  sensor im oto r  s tage ,  the  four-level EOT depicts  the 

four major p h a s e s  in the  acquisit ion of positional concep ts :  

Preconceptual (<5 years  of age) ,  in which d e p e n d e n c e  on 

c o n c r e t e  o p e ra t io n s  p re c lu d e s  conceptua l iz ing  posit ional 

relations:  egocen t r ic  ( a g e s  5-8 years) ,  cha rac te r ized  by 

subjective ,  s e l f -cen te red  o p e ra t io n s  whereby  a child can  

identify right-left pos i t ions  from his own pe rspec t ive  but not 

from a n o t h e r ' s ; ' socia lized (age  8-11 years) ,  during which s tag e  

reversibility is first e v id e n c e d  an d  right-left pos it ions  can  be  

judged  from o n e ' s  own and  ano ther 's  standpoint but not in 

relation to a  s e r ie s  of external objects;  and objective (age 11 

y e a r s  to adult), co r respond ing  to the s tag e  of formal opera tions ,  

w hereby  pos tional c o n c e p t s  a re  g r a s p e d  independently  of 

subjec tive a n d  c oncre te  referents  (Kay & Singh, 1975).  Test 

r e s p o n s e s  thus  reflect w h e th e r  thought and  ju d g em en t  are  

devoid  of c o n cep tu a l  framework, subjectively ancho red ,  

socia lized ,  or object ive.  The  t e s t - r e te s t  reliability am ong  

schizophrenics ,  over a  o n e  week drug-free period, w a s  found to 

be  .82 (Kay, 1982).

P rogress ive  Figure Drawing Tes t  (PFDT):

This p ro ced u re  co n s i s t s  of copying seven  simple des igns  

(vertical line, circle, c ro s s ,  s q u a r e ,  triangle, tree,  dimond)
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which children normally m a s t e r  at  s u cc e s s iv e  a g e  periods  

be tween  2-6 years  (Kay, 1980). B ased  on the  developmenta l  

s tudies  of Gesell  (1924), Buhler (1935), an d  Terman and  Merrill 

(1937), this s u b te s t  provides  an  index of percep tua l -motor  

matura tion an d  d is t ingu ishes  d e ve lopm en ta l  failure from 

s u b s e q u e n t  cognitive  abnormali ty  in pa t ien ts  with com bined  

deve lo p m en ta l  an d  psychia tric  d isorders .  The reliability 

coefficient of the  PFDT w a s  found to be  .93 by the  split-half 

method  a n d  .96 by te s t - re tes t  method following a  9-12 month 

interval (Kay, 1982).

S p a n  of Attention Test:

The SOA provides  a  temporal m e asu re  of distractibility 

b a s e d  on the m ean  length of time one  sus ta ins  attention on a  

rote motor task,  a v e r a g e d  over two trials (Kay & Singh, 1974). 

The  te s t  a lso  yields a  psychom otor  rate, ca lcu la ted  a s  the  ratio 

of i tems com ple ted  to t ime e lapsed .  The two s ca le s  a re  helpful 

in th e  a s s e s s m e n t  of at tention deficit, hyperarousa l ,  motor 

d is tu rbance ,  an d  the  neurolept ic  r e s p o n s e  c o m p o n en t  of 

sch izophren ic  cognitive d isorder  (Kay & Singh, 1979).  Test-  

r e te s t  reliability for sch izophren ics ,  over  a  one  w eek  drug-free  

period,  has  b e en  reported a s  .82 (Kay, 1982).
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R e s u l t s  

Organ iza t iona l  Form at

The results  of this study a re  p re sen ted  in three  main 

sec tions :  Phenom eno logy ,  Neuropsychological  Performance,  and

P er fo rm ance  on Cognitive Developmenta l  Tests.

The sec t ion  on pos it ive /negative  sym ptom s  begins  with 

a n a ly s e s  involving positive and negative  a s s e s s m e n t s  from both 

a  d icho tom ous  an d  d imensional perspec t ive .  Correla tions  of 

PANSS Sca le  s co res  with the  SANS and SAPS a re  followed by an 

a s s e s s m e n t  of g roup d if ferences  on bas ic  subject  variables  (i.e.. 

a g e ,  education ,  neuroleptic dose ,  etc.). An evaluation of group 

d i f fe rences  in neuropsycholog ica l  and  cognitive  d eve lopm en ta l  

p e r fo rm an c e  a p p e a r s  next. Following this, individual positive 

a n d  nega t ive  sy m p to m s  a re  a s s e s s e d  with correla tions  within 

a n d  b e tw ee n  s e t s  of positive and  negative  sym ptom s  p re s e n te d  

next. The  result s  of the  correlational a n a ly s e s  within and  

b e tw ee n  s e t s  of sym ptom s  a re  then further ana lyzed  in a  

principal c o m p o n e n t s  analys is .  S ince  factors  will concise ly  

i l lustrate the  "clustering" of sym ptom s  found in corre la tional 

a n a ly s e s ,  they will prove  helpful in interpreting s u b s e q u e n t  

result s .  Next,  corre la t ions  of individual sym ptom s  with s am p le  

ch a rac te r i s t i c s ,  m e a s u r e s  of anxiety,  neuropsycholog ica l  tes t
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sc o r e s ,  a n d  pe r fo rm ance  on  cognitive deve lopm enta l  t a sks  will 

be  p re sen ted .

The sec tion on neuropsychologica l  pe r form ance  beg ins  with a 

p re sen ta t io n  of psychom etr ic  te s t  resu l ts  which de sc r ib e  the  

overall level of intellectual  functioning of the  entire s am p le  a s  

well a s  of positive and  negative  groups .  Correlations be tw een  

neuropsycholog ica l  m e a s u r e s  and  subjec t  variables  a re  then 

show n .

The  final section beg ins  with an analys is  of group 

p e r fo rm an c e  on cognitive d eve lopm en ta l  te s t s  from a 

d im ens iona l  pe rspec t ive .  The rela tionship  of cognitive 

d e v e lo p m e n ta l  te s t  p e r fo rm an c e  to s a m p l e  charac te r is t ics ,  

level of anxiety,  and  neuropsychologica l  pe r fo rm ance  a re  then 

r e v i e w e d .
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Positive a n d  Negative Symptom Groups

Relat ionship  of PANSS to other subtvpino m e a s u r e s

In order  to examine  the  relationship of PANSS Sca le  s co res  

to s co re s  on the SAPS (Andreasen, 1984) and SANS (Andreasen,

1983), two widely u sed  rating ins truments ,  P e a r s o n  

corre la tions  a m o n g s t  t h e s e  s ca le s  were  obta ined. As 

i llustrated in Table 7, the  PANSS Posit ive S c a le  corre la ted  

significantly with the SA P S (e  = .62, df * 27, p. < .001), the 

PA N SS Negat ive  Sca le  corre la ted  significantly with the  SANS 

(E = .60, df -  27, p  < .001), and  the  PANSS Composi te  Sca le  

(Posit ive sum m ary  s co re  minus Negat ive  sum m ary  score) 

co r re la ted  significantly with SA P S-S A N S s c o r e s  (e ■ .74, 

df = 27, p  < .0001).  An examination of c ross-correla tions  

revea led  tha t  the  PANSS Posit ive Sca le  w as  not corre la ted  with 

the SANS (e = 00) and  the  PANSS Negative Sca le  w as  not 

cor re la ted  with the SA PS (e » .01). Thus,  t h e s e  relationships 

a p p e a r  to es tabli sh  a d e q u a t e  criterion validity for the  PANSS.

Group  d i f fe rences  on sub jec t  variables

P a t i e n t s  w e re  class ified into posit ive a n d  negat ive  

g roups  accord ing to the criteria of Kay, Opler,  and  Fisbein 

(1987).  Sub jec t  an d  c o u r s e  characte r is t ics  of posit ive and  

negative  g roups  a re  shown in Table 8. Analyses  conduc ted  in
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Table  7

Intercorrelaton of PANSS Sca le  S co re s  with SA PS and  SANS 

M ea su re s

PANSS Scale SAPS SANS SAPS-SANS

Positive .61 7 " * .004 .433**

N eg a t iv e -.0 1  1 . 6 0 0 " * -.544***

C o m p o s i t e . 4 4 7 " - . 4 7 7 " .743+

Gen. Psychopathology - . 1 6 4 .238 .371*

*P<.05; **P<.01; ***P<.001; +p<.0001, +df=27, one-ta iled .

o rder  to d e te rm in e  w he ther  positive and  negative  g roups  

w e re  significantly different on any  of t h e se  var iab les  

revea led  no significant d ifferences .  However,  when d a ta  

w e re  an a ly zed  from a d imensional ra ther than d ichotomous  

pe rspec t ive ,  that  is, the  relative d e g r e e  of positivity and  

negativity d isp layed  by sub jec ts  (Table 9), a  significant 

inverse  rela tionship be tw een  a g e  of o n se t  and  d e g r e e  of 

positivity w a s  no ted  (i = -.451, df = 28, ja. < .05, two tailed). 

No o ther  significant re la tionships were  noted during the

i
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Table  8

Comparison  of Positive and  Negative Groups  On Sam ple

C h a r a c t e r i s t i c s

Positive GrouDS Neaative  GrouDS
Control Var. Mean SD Mean SD T pa

DemoaraDhic  Vars,
Age 3 0 .6 8 .8 5 2 9 .6 6 .5 4 .34 NS

Years  of 
Educa t ion

9.8 3.11 10.9 2 .0 6  1 .07 NS

Histor ical  Vars .  
Age of O nse t 2 0 .8 6 .0 3 2 1 .9 4 .1 4 .58 NS

Years  of 
I l l n e s s

10 .9 8 .5 3 8.5 5.91 .90 NS

T r e a tm e n t  Vars.  
Days
H o s p i t a l i z e d ^

3 7 4 .3 2 4 8 . 6 4 4 2 3 . 3 2 4 7 . 6 4 .52 NS

N e u r o l e p t i c
Dose

7 8 5 .3 5 1 3 . 0 5  1 1 7 6 .8 6 3 6 . 4 3  1 .87 NS

Motor Control  Sca les :

ERS 10.3 1 0 .2 7 13 .8 1 1 .8 5 .88 NS

AIMS 4.0 6 .4 0 2 .2 2.61 .97 NS

continued
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Table  8 (continued)

Comparison of Positive and  Negative Groups  On Sam ple  

C h a r a c t e r i s t i c s

Note,
a df * 28,  two-tailed;

^Within pas t  18 mos.; df = 26

dim ensional  analys is .  Thus,  the  hypothesis  that a  g rea te r  

d e g r e e  of negativity would be  a s s o c ia te d  with an  ear l ier  a g e  

of onse t ,  l e ss  education,  a  g rea te r  duration of illness, and  a 

g re a te r  d e g r e e  of motor abnormalit ies  w a s  not suppor ted .  

While not directly hypo thes ized ,  a  significant posit ive  

relationship w a s  noted b e tw een  neuroleptic d o s e  and  

negativity. While the  r e a so n  for this re la tionship  is not 

entirely c lear,  two possibil i t ies a r e  tha t  this may  reflect 

ei ther a  g re a te r  d e g re e  of neuroleptic r e s i s tan ce  on the  part 

of pa t ien ts  displaying a p redom inance  of negative  sym ptom s  

or the  negat ive  synd rom e  may be,  at leas t  partially, 

neuro lep t ic  e x a c e r b a t e d .
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Table  9

Correlation of PANSS Sca le  Sum m ary  S c o re s  With Subject  

C h a r a c t e r i s t i c s

Subject Pos. Neg. Composi te Genera l

C h a r a c t e r i s t i c s Psychopa th .

DemoaraDhic  Vars.

Age .07 .15 .17 .00

Years  of Education -.16 .11 .21 .01

Historical  Vars .

Age of O nse t -.45* - .29 -.09 -.43*

Y ears  of I llness .35 .00 .24 .26

T r e a tm e n t  Vars.

Days  Hospi ta l ized3 .17 .37 -.17 .21

Neurolept ic  D ose -.03 .43* .37* .30

ERS -.11 .30 -.32 .19

AIMS -.02 .09 -.09 .18

*p<.05, d f=28, two-tai led 

a d f = 2 6
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G roup  d i f ferences  on neuropsychologica l  var iab les

It w as  hypothesized  that, while both groups  would 

d e m o n s t r a t e  cognitive  impairment,  s u b je c t s  c lass if ied  a s  

negat ive  would d e m o n s t r a t e  a  g rea te r  d e g r e e  of 

neuropsychologica l  impairment on ta sk s  which tend to a s s e s s  

an ter io r  functioning than  sub jec ts  c lass if ied  a s  posit ive.

An analys is  of group pe rform ance  on neuropsychological  

t a sk s  revea led  that  verbal  fluency yielded a  significant 

differential pierformance by positive (mean = 38.6 ± 1 1 )  and  

negat ive (mean = 29.4 ±12)  groups  (I = 2.12, df =26, a  < .05). 

While verbal fluency w a s  only o n e  of six t e s t s  of anterior 

functioning inc luded in the  neuropsycholog ica l  battery,  it is 

no teworthy  that  it w a s  the  only te s t  yielding a  significant 

p e r fo rm an c e  di fference during d icho tom ous  analysis .

G roup  d i f ferences  on cognitive deve lopm en ta l  t a sks

It w a s  hypothesized  that  negat ive g roup m em b ers  would 

d e m o n s t r a t e  le ss  c o m p le te  cognitive d e v e lo p m en t  than 

positive group m em bers .  As analysis  of positive a n d  negative  

g roup  d i f ferences  on cognitive deve lopm en ta l  t a sk s  failed to 

revea l  any  significant d i f fe rences  and ,  there fore ,  this 

hypo thes i s  w a s  not confirmed.
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Individual Posit ive and  Negat ive Sym ptom s

An analysis  of individual sym ptom s on the  PANSS was  

more  revealing than that  of d icho tom ous  g roups .  Specifically, 

ev idence  w as  found sugges t ing  that positive and  negative  

sym ptom s,  a s  defined in the literature by A n d reasen  (1982) 

and  o thers  (Kay & Opler, 1987a, 1987b) may be neither 

h o m o g e n e o u s  within their own s e t s  nor definitive of 

d ichotomous  sub types .  This ev idence  w as  found in 

corre la tional '  a n a ly s e s  within and  b e tw ee n  s e t s  of positive 

a n d  negative  sym ptom s  a s  well a s  in the corre lations of 

sy m p to m s  with o ther subtyping m e a s u re s .

SflnsLslency—ol Symptoms

C orre la t ions  within sym ptom  s e t s

Given that  the  internal reliability of the  PANSS has  

a l ready  b e en  e s ta b l i sh e d  with the  coefficient a lpha  technique 

utilizing a  large s am p le  (N. = 200; s e e  p a g e  41), 

in te rre la tionships  within sym ptom  s e t s  w e re  ex am in ed  to 

d e te rm ine  w he ther  the  const ruc ts  a p p e a r e d  to be  unitary in 

this study.  In tercorre la tions  within PANSS Posit ive s u b sc a le  

sy m p to m s  a re  p re s e n te d  in Table  10. Significant 

in tercorre la tions  a m o n g s t  PANSS Posit ive S c a le  sym ptom s 

w e re  those  be tween:  (a) Delusions  and  the  following:
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co n ce p tu a l  d isorganiza t ion  (£ -  .37, p  < .05), hallucinations 

(I = .51, a  < .01) grandiosity (e -  .64, p <  .01) and  

s u s p i c io u s n e s s  (e -  .43, p. < .05); (b) Hallucinations and  

s u s p i c i o u s n e s s  (£ ■ .38, £  < .05); (c) Excitement  and  hostility 

(E = .55, a  < .01); (d) S u sp ic io u sn e s s  and  hostility (r = .48,

Ei < .01). The highest  intercorrelations of PANSS Positive

Sca le  s co re s  were  those  between:  (a) Delusions and the 

following: hallucinations (e = 51, p. < .01), and  grandiosity

(E = .64, p. < .001); a s  well a s  (b) Excitement and  hostility

(E = -55, p  < .01). All individual sy m p to m s  were  significantly

corre la ted  with the  PANSS Posit ive S c a le  sum m ary  score.  

G enera l  Psychopatho logy  w a s  found to be  significantly 

co r re la ted  with the  following posit ive  sy m p to m s :  co ncep tua l  

d isorganiza t ion  (£ -  .73, p  < .0001), su sp ic io u sn es s  (£ = .55,

P  < .01), and  with the overall Positive Sca le  score  (e = .62,

p  < .001).

A n um ber  of very significant intercorrela tions were  noted 

a m o n g s t  symptom var iab les  compris ing the  Negative Sca le  of 

the  PANSS (Table 11). Significant intercorrelat ions found 

were  th o se  b e tw een  : (a) Blunted affect  a n d  the  following: 

emot iona l  withdrawal (i -  .71, p  < .0001),  poor rapport 

(E = -60, p  < .001), p a s s iv e /ap a th e t i c  socia l  withdrawal 

(E = -68, p  < .0001), difficulty wth a b s t r ac t  thinking (£ = .39,
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Table  10

Intercorrelations of PANSS Posit ive S u b s c a le  and  

S um m ary  S co re s

2 3 4 5 6 7 8 9

1. D e lu s io n s .37* .51 ‘*.06 . 6 4  “ V.4 3 *  .15 .72+ .36

2. C o n cep tu a l

Disorgan. .31 .24 .21 .35 .31
«  *  *

.61 .73+

3. Hallucina. -.05 .20 .38* .00 .54* * .36

4. E x c i t e m e n t .20 .30 .55** . 4 9 “ .19

5. G ra n d io s i t y .32 .23 .65+ .25

6 . S u sp ic io u s .
*  *

.48 .68  + .55*

7. H o s t i l i t y .56** .33

8 . PANSS Pos.

S c a le  Total .6 2 * * *

9. G enera l  

P sychopa th .

*p<.05, **p <.01, ***p<.001, + p <.0001, df=28, two-tailed

jl < .05), and  lack of spontaneity  ( i « .73, p  < .0001);

(b) Emotional withdrawal and  the  following: poor rapport  

(I = .47, p. < .01), p a s s iv e /ap a th e t i c  social  withdrawal
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(l -  -74, a  < .0001), a nd  lack of spontaneity  (e -  .70,

a  < .0001), (c) Poor rapport  and  the following:

p a ss iv e / a p a th e t i c  socia l  withdrawal  (e  -  .56, a  < 01) and  

lack of spontaneity  (i « .67, a  < 0001); (d) P ass ive /apa the t ic  

socia l  withdrawal a n d  the  following: lack of spon tane i ty  

(I -  -83, a  < 0001) and  s te reo typed  thinking (l = .41, a  < 05); 

(e) Difficulty with a b s t r ac t  thinking and  lack of spon tane i ty

(I = .40 a  < 05). All individual sym ptom s w ere  significantly

corre la ted  with the PANSS Negat ive  Sca le  sum m ary  score .  

G e n e ra l  Psychopatho logy  w a s  found to be  significantly 

c o r re la ted  with the following nega t ive  sym ptom s :  emot iona l  

withdrawal  (e  = 51, a  < 0001), poor rapport (e -  .47, a  < 01), 

p a s s iv e / a p a th e t i c  socia l  withdrawal (e = .59, a  < 001), lack 

of spon tane i ty  (e = .51, a  < 01), s te reo typed  thinking (e = .70, 

a  < .0001), an d  with the  overall Negat ive  Sca le  sco re  (e -  .71, 

a  < .0001).

Group  dif ferences  b e tw een  sym ptom  se t s

When m ean  ratings by positive and  negat ive group 

m e m b e rs  on criterion sym ptom s  of the  PANSS were  analyzed, 

ne i ther  g roup  differed significantly from the  o ther  a c r o s s  all 

individual sym ptom s  specific to a  particular g roup thus  

mitigating a g a in s t  the  hom ogenei ty  of s e t s  of posit ive an d  

n ega t ive  sy m p to m s  (Table 12). Within the  positive symptom
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Table  11

Intercorrelation of PANSS Negat ive  S u b sc a le  S c o re s  and  

S u m m ary  S c o re s

2 3 4 5 6 7 8 9

1. B.A .71+ . 6 0 " * .68+ .39 * .73* .15 .79+ .34

2. E.W. A T ' .74* .33 .70+ .32 .81 + .65+

3. P.R. . 5 6 " . 3 1 .67+ .30 .71 + . 4 7 "

4. P.A.-S.W. .34 .83+ .41* .87+ .59***

5. D.A.T. .40* .10 .51 .30

6. L.O.S. .29 .88+ .51**

7. S.T. .4 8 * * .70+

8. Neg Total .71 +

9. Gen. Psy. -

Note,
B.A. - Blunted affect  

E.W. - Emotional withdrawal 

P.R. - Poor rapport

P.A. - P a s s iv e /A p a th e t i c  socia l  withdrawal

D.A. - Difficulty with a b s t r a c t  thinking

continued
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Table  11 (continued)

Intercorrelation of PANSS Negative S u b sc a le  S c o re s  and  

Sum m ary  S c o re s

Note. (continued)
L.S. - Lack of spontaneity  and  flow of conversa tion

S.T. - S te re o ty p e d  thinking

N.S. - PANSS Negative Scale  summary  score

*p <.05, *‘p<.01, *“ p < 001, +p<.0001, d f -  28, two-tailed

cluster,  posi t ive  an d  negat ive  su b jec t s  dif fered significantly 

on only o n e  symptom, hallucinatory behavior ([ = 2.17, 

df -  28, a  <.05). The negative symptom cluster proved to be  a 

be t te r  d iscr iminato r  of positive and  nega t ive  su b jec t s  with 

s c o r e s  on five of s ev e n  sym ptom s being significantly 

di fferent (b lunted affect ,  emotional withdrawal ,  poor  

rapport ,  p a s s iv e /a p a th e t i c  social withdrawal,  a n d  lack of 

s p o n t a n e i t y ) .

Comparison  of Positive and  Negative Subgroups  on PANSS 

sum m ary  s co re  and  PANSS Factors

While, a s  expec ted ,  positive and  negative  group m em b ers  

obta ined  PANSS Positive and  Negative Sca le  sum m ary  sco res
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which w ere  significantly different, the  two g roups  did not 

differ from o n e  a n o th e r  in te rms of g enera l  psychopathology 

(g = .26). When the  relationship be tw een  group membersh ip  

and  PANSS factors ( s e e  p a g e  104) w as  analyzed, significant 

d if ferences  were  noted on only two of th ree  factors.  As 

expec ted ,  positive and  negative  group m em bersh ip  were  

positively a s s o c i a t e d  with the  "core" posit ive s y m p to m s  

factor (Factor 3, 1 = 2.49, df = 28, p. < .02) a s  well a s  to the 

"core" negat .ve  sym ptom s  factor (Factor 1 , 1  = 4.58,  df = 28, 

p  = .0001) respectively. The two groups  did not, however,  

differ significantly on the  excit ab le /cognit ive  factor (Facto r  

3, 1 = .706, p  = .49). Thus,  it s e e m s  that this s am ple  is better  

concep tua l ized  in te rm s  of a  Venn Diagram in which positive 

a n d  negat ive  g roups  differ significantly on Factors  1 an d  3 

while shar ing  traits included within Fac tor  2.

Corre la t ions  b e tw ee n  sym ptom  s e t s

Corre la tions  within positive an d  negative  symptom se ts  

d e m o n s t r a t e d  that  neither  s e t  w as  h o m ogenous .  Furthermore,  

s ince  the  PANSS Pos it ive-Negat ive  Sca le  sum m ary  score  

correlation w a s  not negative,  the hypo thes is  that  such  

sym ptom s  define oppos i te  e n d s  of a  cont inuum (Andreasen  & 

Olsen , 1982) w a s  not supported .  The intercorrelations 

b e tw een  PANSS Posit ive and  Negative S u b sc a le  sym ptom s is 

d i sp layed  in
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Table 12

Comparison on Mean Ratings by Positive and Negative 

Subjects  on Criterion Symptoms of the  PANSS

SchizoDhren ic  SubtvDe

Positive Negative

Criterion Sx Mean SD Mean SD T P

Posit ive  C luster :

D e lu s io n s 3.91 1.24 2 .8 9  1 .67 1 .90 .07

C o n cep tu a l

D is o rg a n iz a t io n 3 .9 3 1.60 3 .5 6  1 .22 0.71 .48

H a l lu c i n a to r y

behavio r 3 .3 7 1.63 2.21 1 .25 2 .1 7 .04

E x c i t e m e n t 2 .8 4 1.71 1 .82  .91 2 .0 0 .06

G r a n d io s i t y 3 .5 7 1.50 2 .6 6  1 .65 1 .60 .12

S u s p i c i o u s n e s s 3 .2 0 1 .22 3 .0 9  .62 .32 .75

H o s t i l i t y 2 .2 2 1.47 1.95 0 .74 0 .6 3 .54

Negative  Cluster;

B lunted Affect 2 .1 2 1.02 3 .8 5  0 .6 7 5 .4 0  .0001

E m ot iona l

withdrawal 2 .2 3 1 .25 3 .8 6  0 .7 7 4 .0 0  .0 0 0 4



101

Table  12 (continued)

Comparison of Mean Ratings by Positive and  Negative 

Subjec ts  on Criterion Sym ptom s  of the  PANSS

SchizoDhrenic  SubtvDe

Positive Negative

Criterion Sx Mean SD Mean SD T P

N egat ive  C lus te r

Poor  rapport 1 .77  .78 2 .6 6  0 .9 2 2 .8 8  .008

P a s s i v e / a p a t h e t i c

social  w/drawal 1 .66  1 .42 3 .5 3  1 .62 3 .3 8  .002

Difficulty with

a b s t r a c t  thinking 3 .6 9  1 .02 4 .2 9  1 .07 1.57  .13

Lack of Spontane i ty

& Flow of conver. 1 .80  1.21 3 .6 9  1.40 4 .0 0  . 0 0 0 4

S t e r e o t y p e d

thinking 2 .8 7  1.31 2 .9 2  1 .27 0.11 .91

d f—28, tw o- ta i led
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Table  13. There  w ere  only two significant negat ive 

corre la tions:  exci tement  and  blunted affect  (£ -  .45, a  < .05)

a s  well a s  exc i tem en t  and  difficulty with a b s t r a c t  thinking 

(£ -  --39, q. < .05). Only blunted affect a p p e a r e d  to have  a 

cons i s ten t  patte rn  of negat ive  correla tions  with the PANSS 

Positive Sca le  symptoms. The PANSS Positive Sca le  score  

w a s  not significantly co rre la ted  with the  PANSS Negative  

Sca le  sco re  (£ = .13, u  > .10). Thus, while positive and  

negative  s ca le s  may not rep resen t  two h o m o g en o u s  

su bg roups ,  it is a p p a r e n t  that  they a re  not mutually exclusive 

an d  that  di fferences  be tw een  the g roups  of sym ptom s  do in 

fac t  exist .

In examining summary  sco res  more closely, it w a s  found 

that  the  PANSS Posit ive Sca le  sco re  w a s  positively 

co rre la ted  to s te reo typed  thinking (£ -  .48, & <.01) an d  the 

PA N SS Negative  Sca le  s co re  w a s  positively corre la ted  to 

c o n ce p tu a l  d isorganiza tion  (£ = .42, p. < .05). The results  of a 

principal c o m p o n e n t s  ana lys is  of the  four teen  clinical 

var iab les  from the  PANSS Positive and  Negat ive  S c a le s  a s  

shown in Table  14. The initial solution p roduced  th ree  

principal c o m p o n e n t s  with Eigenvalues  g re a te r  than 1.0 

which toge ther  accoun ted  for 66% of the  variance.  The  

ro ta ted  (Varimax) factor pat tern is a lso shown in Table  14.
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Table  13
Intercorrelation of Posit ive and  Negative  Sym ptom  M ea su re s

B.A E.W. P.R. P/A D.A.T L.S S.T. N.S.

D e lus ions - . 1 3 .05 .07 .19 .05 .07 .33 .13

C o n cep tu a l

Disorgan. .19 .38* .32 .30 .11 .26 .7 2** .4 2 '

H a l l u c i n a ­

tions - . 1 3 .07 - . 0 0 .17 .14 .03 .18 .10

E x c i t e m e n t - .4 5 * - . 2 2 - .1 4 - . 2 3 - . 3 9 * - .2 9 .26 .27

G r a n d io s i t y - . 2 7 - . 0 2 .05 - .0 4 - . 1 0  - .01 .08 .06

S u s p i c i o u s ­

n e s s - . 2 2 .05 .27 .14 .07 .18 .43* .17

H o s t i l i t y - . 1 9 - . 0 4 -.01 - .0 9 - . 2 5  - .0 2 .33 .04

PANSS

Posit ive - . 2 7 .06 .12 .08 - . 0 7 .04

«00 .13

Note-

B.A. - Blunted affect

E.W. - Emotional  withdrawal 

P.R. - Poor rapport

P.A - P a s s iv e /a p a th e t i c  social  withdrawal

continued
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Table 13 (continued)

Intercorrelation of Posit ive and  Negative Symptom M ea su re s

D.A. - Difficulty with a b s t r a c t  thinkng;

L.S - Lack of spontaneity  & flow of conversa tion

Note. (cQnliQiied)
S.T. - S te reo typed  thinking

N.S. - P a n s s  Negative Sca le  summary  score

*p< 05, **p<.01, ***p<.0001, df «28, two tailed

The first factor,  with high loadings  on blunted affect, 

emot iona l  withdrawal,  poor  rapport ,  p a s s iv e /a p a th e t i c  social  

withdrawal,  difficulty with a b s t r a c t  thinking, a n d  lack of 

spontaneity ,  a p p e a r s  to r e p re se n t  co re  negative  sym ptom s  

com m on to both Positive and  Negative Scales .  Factor  2 

a p p e a r s  to r ep re sen t  a  genera l  (i.e., com m on to both positive 

an d  negat ive  su b sc a le s )  excitable/cognitive factor. The third 

factor, with high loadings on de lus ions ,  hallucinatory 

behavior,  grandiosity,  and  su sp ic io u sn es s ,  a p p e a r s  to reflect 

co re  posit ive sym ptom s.
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Table  14

Principal C o m p o n e n ts  Analysis of Posit ive a n d  Negative  

S y m p t o m s

Initial Solution
£Y3 E l k CumC

Factor 1 4 .4 2 .3 16 .471
Factor 2 3 .2 2 .230 .266
Factor 3 1 .58 .113 .262

R o ta ted  Fac tor  P a t t e r n 1

F a c to r

V a r ia b le 1 2 3

D e lu s io n s .06 .1 1 . 8 8

C o n ce p tu a l  Disorganiza tion .43 . 5 5 .37

Hallucinatory  Behavior .06 .08 . 7 6

E x c i t e m e n t .33 . 7 9 .01

G r a n d io s i t y .12 .18 . 6 7

S u s p i c i o u s n e s s .12 .52 . 5 5

H o s t i l i t y .09 . 8 1 .67

Blunted  Affect . 8 6 .20 .27

Emotional Withdrawal . 8 4 .03 .00

Poor Rapport . 7 5 .11 .04

P a s s iv e /A p a th e t i c  Soc ia l  W/drawal . 8 7 .01 .12
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Table  14 (continued)

Principal C o m p o n en ts  Analysis of Posit ive an d  Negat ive  

S y m p t o m s

Variable (continued) 1 2 3

Difficulty with Abs t rac t  Thinking 

Lack of Spontaneity  & Flow

. 5 0 .37 .19

of C onversa t ion . 8 9 .01 .03

S te re o ty p e d  Thinking .44 .61 . 2 6

Note.

1 Rotation method w as  Varimax 

a  Eigenvalue

b Proportion of va riance  explained 

c Cumulative proportion of variance a cc o u n te d  for

Relationship of PANSS Positive and  Negat ive  Sum m ary  Scores  

to PANSS Factors

The results  of a  correlation analys is  of the  relationship of 

PANSS factors to PANSS Positive and Negat ive  Sca le  

sum m ary  s co re s  a re  listed in Table 15. As expec ted ,  "core" 

nega t ive  sym ptom s  (PANSS Factor  1) w as  significantly 

a s s o c ia t e d  with the PANSS Negative Sca le  sum m ary  score
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(PANSS Factor 2) an d  "core" positive sym ptom s  (PANSS 

Factor 3) were  related to the PANSS Positive Sca le  summary  

sco re  (i -  .96, p  < .0001 and  i « .75, p  < .0001 respectively). 

The  s ignificant re la t ionship  b e tw e e n  the  exc itable /cognit ive  

factor a n d  the PANSS Positive Sca le  sum m ary  score  (t « .58, 

p < .001) may be  attributable to the  fact that  th ree  out of the 

four sym ptom s  compris ing this factor a re  Posit ive Sca le  

symptoms.  In addition, it should be  noted  that  the  Positive 

Sca le  w a s  not significantly re la ted to the  "Core" Negative

Table  15

PANSS Positive and Negative Sca le  Sum m ary  Score  

Corre la tes  of PANSS Factors

PANSS S u b sc a le Sum m arv  S co re s

Positive N e g a t i v e

Core" Negative  Sym ptom s .02 .96**

Excitable/Cognitive .58* .04

’Core" Positive Symptoms .75** .07

*p < .001, **p < .0001, df=28, two-tailed.
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S ym ptom s  factor (£ -  .02, a  > .10) nor w as  the Negative Scale  

re la ted  to e ither  the  excitable /cogni tive factor (£ -  .04, 

a  > .10) or the  "core" positive symptom factor (£ « .07,

B >.10).

Correlation of PANSS S ubsca le  Svmotoms and  PANSS Factors 

With S u b je c t  C h arac te r i s t i c s

The correlations be tween  PANSS Positive Sca le  symptom 

m e a s u r e s  an d  subjec t  characte ri s t ics  a re  shown in Table 16. 

Age of o n s e t  w as  found to be  negatively corre la ted  with each  

of the  following PANSS Posit ive S u b sc a le  symptoms:  

co n cep tu a l  d isorganiza t ion  (£ = -.47, df = 28, p < .01), 

hallucinatory behavior  (£ -  -.42, df = 28, p  < .05), and  

s u s p i c i o u s n e s s  (£ « -.55, df -  28, p < .01). Two subject  

va r iab les  yeilding posit ive corre la tions  w e re  y e a r s  of i llness 

an d  hallucinatory behavior (£ * .38, df = 28, p  < .05) a s  well a s  

d a y s  hospital ized a n d  delusions  (£ « .40, df -  26, p  < .05). All 

o ther  corre la tions  be tw een  the  symptom m e a s u r e s  an d  age,  

education ,  a g e  of onset ,  y ea r s  of illness, d a y s  hospitalized, 

neuro leptic  d o s e ,  a n d  motor abnormali t ies  w ere  

n o n s ig n i f i c a n t .

When subject  variable correla tes  of PANSS Negative 

S u b s c a le  sym ptom s  w ere  examined, neuroleptic d o s e  w as
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found to be  significantly co r re la ted  with blunted affect  

(I -  42, ft < .05), emotional withdrawal (e = .43, ft < .02), poor 

rapport  (e -  .49, ft <.01), and  with the  PANSS Negative Scale  

sum m ary  score  (e -  .43, ft < .05). Both days  hospitalized and  

extrapyramidal  s igns  w e re  a s s o c i a t e d  with 

p a s s iv e /ap a th e t ic  socia l  withdrawal (e = 45, ft < .05 and  

E -  .57, ft < .001 respectively).  A significant inverse 

relationship w a s  noted be tw een  a g e  of o n s e t  and  s te reotyped 

thinking (e -  -.44, ft < .05).

When the relationship of PANSS Factors  to subject  

charac te r i s t ic s  were  exam ined ,  "core" nega t ive  sym ptom s  

(PANSS Factor 1) were  found to be  significantly rela ted to 

neuroleptic  d o s e  (e -  .44, df -  28, ft < .05). This is similar to 

the  finding, during dimensional  analysis ,  that  the PANSS 

Negat ive  Sca le  sum m ary  sco re  w as  re la ted  to neuroleptic 

d o s e  (e -  43, ft < .05). The excitable/cognitive factor (PANSS 

Factor 2) w a s  not a s so c ia t e d  with any  of the  subjec t  

characte ri s t ics .  "Core" positive sym ptom s  (PANSS Factor 3) 

w e re  re lated to an  earlier a g e  of o n se t  (e -  -.48, df -  28, 

ft < .01) and  to length of hospitalization (e -  .38, df -  28, 

ft < .05). While the PANSS Positive Scale  summary  score  w as  

inversely rela ted to a g e  of o n s e t  during dimensional  an a ly se s  

(E -  - 45, ft < .05), it w as  not found to be  a ssoc ia ted  with days  

h o s p i t a l i z e d .
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Table  16

Significant Sub jec t  Charac te r i s t ic s  C orre la te s  of PANSS 

Posit ive S u b s c a l e  Symptom

Positive Scale  Symptom:________________________________________ c_

D elus ions

Days Hospitalized 4 0 *

C o ncep tua l  Disorganiza tion

Age of Onset....................................................................................................4 7**

Hallucinatory Behavior
Age of Onset............................................................................................  - . 4 2 *

Years of Illness................................................................................................38*

Excitement.................................................................................................. NS

Grandiosity....................................................................................................  NS

S u s p i c i o u s n e s s

Age of onset............................................................................................. - . 5 5 * *

Hostility..........................................................................................................  NS

Posit ive  S c a le  Total

Age of Onset.............................................................................................  - . 4  5*

*p<.05, **p<.01., df=28, two-tailed.
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A ffec t

Group dif ferences  on Manifest  Affect Rating Sca le  (MARS) 

Factois
An a s s e s s m e n t  of affect  w as  included in the  clincial 

evaluat ion of subjec ts  b e c a u s e  impaired affect h a s  b e en  

cons ide red  o n e  of the  hallmarks of the "defect state" in 

schizophrenia  (Feighner et  al., 1972). When the  effect of 

positive or negat ive group m em bersh ip  on MARS factors 

(Alpert & Rush , 1983) w as  a s s e s s e d ,  significant group 

dif ferences  w e re  found on  all th ree  factors. Specifically,  the  

negative  g roup  displayed a  g rea te r  d e g r e e  of emotional 

u n re la ted n e s s  (MARS factor 1) (1 -  3.75,  df -  28, q. < .0008, 

two tailed) a n d  exp ress ive  immobility (MARS factor 2)

(1 -  2.12, df -  28,a  < .05, two tailed). The positive group, on 

the o ther hand , displayed a  g rea te r  d e g r e e  of 

inappropr ia tness  of affect  (MARS factor 3) (t -  2.22,  df -  28, 

q. < .05, two tailed).

Correlation of Manifest Affect Rating Sca le  (MARS) Factor 

s c o r e s  with the  Positive and  Negat ive  Syndrome Sca le  

(BANSS)
The relationship of MARS factor s co res  to s co res  on the  

PANSS w a s  invest igated using a  correlational an ay s i s  (Table 

18). Emotional unre la tedness  (MARS Factor 1) w a s  found to
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be  inversely a s s o c ia t e d  with only o n e  PANSS positive 

sym ptom  exc i tem en t  (£ -  -.41, df -  28, a  < .05). It was  

however,  positively re la ted  to six of the  s even  PANSS 

negat ive symptoms and  to the PANSS Negative Sca le  summary  

score .  Specifically, it w a s  rela ted to blunted affect  (£ -  .78, 

df -  28, a  < .0001),  emotional withdrawal (£ -  .68, df -  28,

£  < .0001), poor rapport  (£ -  .51, df = 28, c  < .01),

Table  17

Significant Sub jec t  C h arac te r i s t ic s  Corre la tes  of PANSS 

Negat ive  S u b s c a le  S ym ptom s

Negat ive S u b sc a le  Symptom:_________________________________r

Blunted  Affect

Neuroleptic Dose...........................................................................................4 2 *

Emotional Withdrawal

Neuroleptic Dose...........................................................................................43  *

Poor Rapoort

Neuroleptic Dose............................................................................................ 4 9 * *

P a s s i v e / A p a the t ic  S ocial  Withdrawal

Extrapyramidal Scale ....................................................................................5 7 * * *

Days Hospitalized.......................................................................................... 45*

Difficulty with Abstract Thinking.................................................. NS

Lack of Spontaneity & Flow of Conversa tion ...........................  NS
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Table  17 (continued)

Significant Sub jec t  C harac te r is t ic  Corre la tes  of PANSS 

Negat ive  S u b s c a le  Sym ptom s

Negative Subsca le  Symptom (con't)___________________________ L_

S te re o ty p e d  Thinking

Age of Onset ............................................................................................  - .4 4 *

Negative .Scale Total

Neuroleptic Dose............................................................................................ 43*

*p <.05, **p<.01, ***p<.001, df=28, two-tailed.

p a s s iv e / a p a th e t i c  socia l  withdrawal (e -  -.65, df -  28,

P  < .0001),  difficulty with abs t rac t  thinking (£ -  -.37, df « 28, 

P. < .05), lack of spontaneity  a n d  flow of conversa tion (e -  .66, 

df = 28, p < .0001), and  with the PANSS Negative Sca le  

sum m ary  s co r e  (i -  .70, df « 28, p <.0001). It w as  also 

re la ted to genera l  psychopa tho logy  (i « .38, df -  28, p < .05). 

Express ive  immobility (MARS factor 2) w a s  only rela ted to 

PA N SS negat ive  sym ptom s .  It w a s  significantly a s so c ia te d  

with blunted affect  (e = .39, df « 28, p < .05), emotional 

withdrawal  (e ■ -42, df » 28,  p < .05), poor rapport  (£ -  .39, 

df -  29, p < .05), p a s s iv e /ap a th e t ic  social  withdrawal 

(E -  .54, df -  28, p  < .01), difficulty with abs t rac t  thinking



(£ -  .54, df -  28, a  < .01), lack of spontaneity  and  flow of 

conversa t ion  (i -  .54, df -  28, p  < .01), and  with the PANSS 

Negat ive  Sca le  sum m ary  score  (£ -  .56, df -  28, a  < .01). As 

w as  the  c a s e  with emot iona l un re la tedness  (MARS Factor 1), 

ex p re ss iv e  immobility (MARS Factor 2) w a s  a lso  a s so c ia te d  

with gene ra l  psychopa tho logy  (£ = -.42, df = 28, £  < .02). 

Contrary to this, inapp rop r ia teness  of affect (MARS Factor 3) 

w as  only re la ted  to o n e  PANSS positive symptom, excitement 

(l * .40, df * 28, a  < .05) and  the PANSS Positive Sca le  

sum m ary  s co re  (£ -  .40, p  < .05). This factor w a s  additionally 

found to b e  inversely a s so c ia t e d  with one  PANSS negative  

symptom, b lunted affect  (£ -  -.41, p. < .05). It w as  not 

significantly a s s o c i a t e d  with e ither  PANSS Negat ive  Sca le  

sum m ary  s co r e  nor with genera l  psychopathology.
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Table  18

Significant Posit ive and  Negat ive  Syndrom e Sca le  Correla tes  

of Manifest  Affect Rating Sca le  (MARS) Factors

MARS Fac tor________________________________________________[____

1 (Emotional U nre la tedness )

Excitement..........................................................................................  - .4 1 *

Blunted affect..................................................................................................7 8 ***

Emotional withdrawal......................................................................  . 6 8 * * *

Poor rapport.......................................................................................  . 5 1**

Pass ive /apa the t ic  social withdrawal....................................  . 6 5 * * *

Difficulty with abs t rac t  thinking..............................................  .37*

Lack of spontaneity  & flow of conversa t ion ...................  . 6 6 * * *

PANSS Negative Scale  summary score ................................ . 7 0 * * *

Genera l  Psychopathology Sca le  summary  s c o r e   .38*

2 (E x p re ss iv e  Immobility!

Blunted affect.................................................................................... .39*

Emotional withdrawal.....................................................................  .42*

Poor rapport......................................................................................  .39*

Pass ive /apa the t ic  social withdrawal...................................  . 5 4 * *

Difficulty with abs t rac t  thinking............................................. .5 4 * *

Lack of spontane ity  & flow of conversa t ion ..................  .5 6 * *

continued
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Table  18 (continued)

Significant Posit ive an d  Negat ive  S yndrom e  Sca le  Corre la tes  

of Manifest  Affect Rating Sca le  (MARS) Factors

MARS factor_________________________________________ r___
2 (E xpress ive  Immobility) (continued)

PANSS Negative Scale  summary sco re   .56*  *

Genera l  Psychopathology Scale  summary  s c o r e   .42*

3 ( In ap p ro p r ia t en e ss  of Affect)

Excitement.......................................................................................  .40*

Blunted affect.................................................................................. - .41*

PANSS Positive Scale  summary  score ............................... .40*

*p<.05, **p<.01, ***p<.0001, d f -2 8 ,  two-ta iled

Corre la t ions  of sy m p to m s  with neuropsychologica l  f indings 

Correlations were  performed between eac h  of the 

neuropsychologica l  te s t  variables  and  e ac h  of the  symptoms 

compar ing the PANSS Positive and  Negative Scales .  Those  

corre la t ions  significant e i ther  at  or be tter  than the .05 

signif icance  level (two-tailed) a re  p r e s e n te d  in Tab les  19
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and 20.

The significant neuropsychological  te s t  cor re la tes  of the 

positive symptom m e a s u re s  a re  shown in Table 19. Of the 

posi t ive  sy m p to m s ,  concep tua l  d isorgan iza t ion  w a s  

a s s o c i a t e d  with poor pe r form ance  on tes t s  of genera l  

intellectual  capacity ,  memory ,  a n d  executive  functioning. 

Hallucinatory Behavior w a s  a s s o c i a t e d  with poor motoric 

functioning, specifically, that of fine motor  s p e e d  and  

coordination.  Excitement s e e m e d  re la ted to a  d e c r e m e n t  in 

p sy ch o m o to r  p ro cess in g  requiring attent ion.  Finally, 

hostility w a s  re la ted  to v isual -spatia l  p roce ss ing .

A different pat tern of neuropsychological  te s t  results  

w a s  significantly co r re la ted  with both nega t ive  s y m p to m s  

a n d  the  negative  sum m ary  score  a s  well ( s e e  Table  20). 

Specifically, six of s ev en  symptoms in the  PANSS Negative 

S c a l e  (b lunted  affect ,  emotional withdrawal,  

p a s s i v e / a p a t h e t i c  soc ia l  wi thdrawal ,  difficulty with 

ab s t r a c t  thinking, lack of spon tane i ty  a n d  flow of 

conversa t ion ,  a n d  s te reo typed  thinking) w e re  re la ted  to 

impaired pe r fo rm ance  on a t  leas t  one  task  a sso c ia ted  with 

anter ior dysfunction.  As an example ,  five of s ev en  symptoms 

w ere  a s s o c i a t e d  with poor pe r fo rm ance  during an  evaluation 

of verbal fluency. In examining the  negative  symptoms
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Table  19

Significant Neuropsychologica l  Tes t  Corre la tes  of PANSS 

Posit ive S u b s c a l e  S ym ptom s

Symptom____________________________________________ c__
D e lu s io n s

Benton Visual Retention Test  (Recognition).................................. 42*

C o n c e p tu a l  D isorganiza tion

MQ(WMS)................................................................................................  - .43*

Paired Associate Learning (WMS)...................................................  - .42*

WCST Perserverative Errors.....................................................................43*

WCST Categories Achieved................................................................  - .41  *

Full Scale IQ (WAIS-R).........................................................................  - . 5 3 * *

Verbal IQ (WAIS-R)................................................................................ - . 5 2 *  *

Performance IQ (WAIS-R)....................................................................  - .4 4 *

Hallucinatory  Behav io r

Purdue Pegboard (Left Hand).............................................................  - .49*

Purdue Pegboard (Right Hand).........................................................  - . 4 9 * *

Purdue Pegboard (Bimanual)............................................................. - .4 0 *

E x c i t e m e n t

Stick Test.................................................................................................. - .44*

Letter Cancellation (H) Time.............................................................  - .40*

Boston Apraxia.......................................................................................  - .38*

continued



Table  19 (continued)

Significant Neuropsychologica l  T e s t  Corre la tes  of PANSS 

Posit ive S u b s c a l e  S ym ptom s

Symptom____________________________________________ l _

Grandiosity................................................................................................ NS

Suspiciousness.......................................................................................  NS

H o s t i l i t y

Ravens  Progressive Matrices............................................................  -.43*

Stick Test................................................................................................  - .4 4 *

Posi t ive S c a le  Score

Purdue Pegboard (Right Hand)....................................................... - .4 0 *

Note,

WMS = Wechsler  Memory Scale;  WCST -  Wisconsin Card 

Sorting Test ;  WAIS-R -  W echs le r  Adult Intelligence S ca le -  

Revised; CDB -  Cognitive Diagnostic Battery 

*p<.05, **p<.01, two-tailed (S ee  appendix  for individual 

neuropsycholog ica l  t e s t  d e g r e e s  of freedom).

individually, blunted affect  w as  a s s o c i a t e d  with poor verbal 

pe r fo rm ance  (Verbal Fluency Test  and  Verbal IQ).

While emot iona l  withdrawal w as  a lso  a s s o c i a t e d  with the



s a m e  pa t te rn  of verbal pe r form ance ,  it w a s  additionally 

a s so c ia te d  with a  lower Full Sca le  IQ. Poor rapport  was

Table  20

Significant Neuropsychologica l  Tes t  Corre la tes  of PANSS 

Negat ive  S u b s c a l e  Sym ptom s

S y m p t o m ____________________________________________________ [____

Blunted Affect

Verbal Fluency................................................................................  - . 5 6 *  *

Verbal IQ (WAIS-R)......................................................................  - .4 2 *

Emotional Withdrawal
Verbal Fluency................................................................................  - . 4 9 * *

Full Scale IQ (WAIS-R).................................................................  - .3 7 *

Verbal IQ (WAIS-R).......................................................................  - .4 0 *

Poor  Rapport

W epm an  Auditory Discrimination Tes t ..............................  - .4 5 *

P a s s iv e - A p a th e t i c  Socia l  Withdrawal

Verbal Fluency...............................................................................  - . 4 6 * *

Purdue Pegboard  (left hand)..................................................... - . 5 8 * * *

Difficulty with A bs t rac t  Thinking

Verbal Fluency...............................................................................  - .4 1 *

Full Scale IQ (WAIS-R)................................................................ - .3 8 *

continued
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Table  20 (continued)

Significant Neuropsychologica l  Tes t  Corre la tes  of PANSS 

Negative S u b sc a le  S ym ptom s

S v rn o to m ____________________________________________________ t _

Lack of S p ontanietv & Flow of Conversa tion

Verbal Fluency................................................................................ - .43*

Purdue Pegboard  (right hand)..................................................  - .42*

S te re o ty p e d  Thinking

MQ (WMS)....................................................................................... - .43*

Paired Associate Learning (WMS)  - . 5 4 *  *

WCST Persererative Errors.......................................................  .44*

WCST Categories Achieved.......................................................  - .42*

Full Scale IQ (WAIS-R).................................................................  - .38*

Performance IQ (WAIS-R)...............................................................  - . 3 7

Negative  Sc a le  Total

Full Scale IQ (WAIS-R)................................................................  - .38*

Verbal IQ (WAIS-R).......................................................................  - .33*

Verbal Fluency................................................................................ - .45*

Purdue Pegboard  (Left Hand)....................................................  - .41*

P i rdue  Pegboard (Right Hand).................................................. - .40*

continued



Table  20 (continued)

Significant Neuropsychologica l  Tes t  Corre la tes  of PANSS 

Negative S u b s c a le  S ym ptom s

Note,
WMS ■ Wechsler Memory Scale;  WCST = Wisconsin Card 

Sorting Test;  WAIS-R -  W echs le r  Adult Intell igence Scale- 

Revised .

*p<.05, **p<.01, ***p<.001, two-tailed ( S e e  append ix  for 

individual neuropsycholog ica l  te s t  d e g r e e s  of f reedom).

re la ted  to difficulty with aud itory  discr imination.  

P a s s iv e / a p a t h e t i c  socia l  withdrawal  an d  lack of spon tane i ty  

a n d  flow of conversa t ion  were  both a s s o c i a t e d  with poor 

pe r fo rm ances  on the  verbal fluency and  the  Purdue  Pegboard .

It shou ld  be  noted,  however ,  that a  d ifference in lateralized 

per form ance  on the  Pu rd u e  was  apparent .  Specifically, on the 

Pu rd u e  Pegboard ,  t h e s e  sym ptom s  w ere  re la ted to poor left 

an d  right h a n d e d  pe r fo rm ance  respectively.  In addition to 

being a s s o c i a t e d  with a n  impairment of verbal f luency, 

difficulty with a b s t r a c t  thinking w a s  a lso  re la ted  to an 

overall lowering of Full S c a le  IQ. Of all the  Negat ive Scale 

sym ptom s ,  s te r eo ty p ed  thinking w as  a s s o c i a t e d  with a  poor
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perfo rm ance  on the  g re a te s t  num ber  of neuropsychological  

variables.  Specifically, it w a s  a s s o ic a te d  with a  poor 

pe r fo rm ance  on te s t s  of verbal and  visual -spacial  memory  

(WMS MQ, Paired Associate Learning [WMS], and  BVRT), 

genera l  intellectual capac i ty  (Full Sca le  IQ), and  executive  

functioning (WCST- perse rve ra t ive  errors  a n d  ca tego r ie s  

achieved) .

The hypothesized  g rea te r  d e g re e  of anterior dysfunction 

a m o n g s t  nega t ive  ve r su s  positive synd rom e  sub jec ts  w as  

suppor ted  to the  ex tent that  a  g rea te r  num ber  of negat ive 

sy m p to m s  w ere  a s s o c i a t e d  with anter ior dysfunction than 

w a s  the c a s e  with posit ive symptoms.

Neuropsycho log ica l  P e r fo rm a n ce

Level of neuropsycholog ica l  functioning

It w as  hypothesized  that  all subjec ts ,  both positive and  

negative  would d e m o n s t r a t e  s o m e  d e g r e e  of cognitive 

impairment w h e th e r  v iewed from a d icho tom ous  or 

d imensional perspective .  The s a m p le ’s  pe r form ance  on 

widely u sed  te s t s  of cognitive integrity a s  well a s  on 

ins truments  u s ed  for the  prediction of brain d a m a g e  is 

depic ted  in Tables  21 and 22.
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Table 21

G enera l  Indices  of Cognitive Integrity

Intell igence Tes t  Resu l ts  For Sam p le

W ech s le r  Adult Intell igence S c a le -R e v ised

Verbal A C S S a Performance A C S S a

Subtests Mean SSL Subtests Mean SD
I n f o r m a t io n  7 .2 2 .7 Picture  Comple tion 6 .0  2 .5

Digit S p an  7.1 2 .6 Picture  Arrange. 5 .6  2.4

A r i t h m e t i c  6 .5 2.6 Block Design 6 .6  2.7

V o c ab u la ry  6 .9 2 .6 Object  Assembly 6 .4  2 .5

C o m p re h en s io n  6 .2 2.4 Digit Symbol 5 .0  1.4

S i m i l a r i t i e s  7.2 2 .5

Mean s n R a n a e

Verbal IQ 82.1 11.2 5 6 - 1 1 0

Performance IQ 74.9 10.7 5 6 - 9 7

Full Scale  IQ 7 7 .6 10.1 5 3 - 1 0 0

R av e n ' s  P ro a res s iv e  Matrices (S tandard)

Mean R a n g e

Total S c o r e b 20.8 7.0 29-35

Median Percenti le  S c o re 0 -  10th

continued
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Table  21 (continued)

G enera l  Indices of Cognitive Integrity

Wechsler  Memory Sca le

S u b t e s t M ean sn

In f o r m a t io n 4.9 1.3

O r i e n t a t i o n 4 .9 0 .7

Mental Control 5 .2 2.4

Memory for P a s s a g e s 6 .2 3.6

Digits Total 9 .9 2.1

Visual Reproduction 7.1 4 .0

Paired  Assoc ia te  Learning 1 0 .0 4 .6

IvO 8 0 .3 18.6

UQIE
a  ACSS -  Age Corrected Scaled Score  (N*30) 

b S e t s  A,B,C 

c I n t e r p o l a t e d

P erfo rm ance  on the WAIS-R, R aven 's  Progress ive  Matrices, 

and  Wechsler  Memory Sca le  is shown in Table 21. The mean
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WAIS-R Full Sca le  IQ of the patients  (77.6) w as  within the 

borderling r a n g e  of intellectual  ability (Wechsler,  1981),  a 

range  not untypical for the  sch izophrenic  population (Kay, 

1979; Payne ,  1973). Six subjects  had  Full Sca le  IQ sco res  

which w ere  within the range  of mild mental  retardat ion (S ee  

Appendix 1 for the IQ S co re s  of each  subject). R aven ’s 

P ro g re ss iv e  Matr ices total in terpola ted  s co re  indica ted that 

the sam ple ' s  performance  e x c e e d e d  that of only 10% pf the  

population (S ee  Table 22).

On tes t s  widely u sed  a s  "screening" instruments for the 

identification of brain d a m a g e ,  from 22-85% of the  sample  

w a s  c lassi fied a s  brain d a m a g e d  according to s tan d a rd  cutoff 

s co res  ( see  Table  22).

Relat ionship  of neuropsychologica l  variables  to PANSS Scale  

F a c t o r s

A corre lational  ana lys is  w as  cond u c ted  in order to 

e x am in e  significant re la t ionsh ips  b e tw ee n  

neuropsychological  variables  and  PANSS factors.  Results ,  

p re s e n te d  in Table 23, indicate that "core" negative  

sym ptom s  (PANSS Factor 1) were  inversely related to 

performance  on the Full Sca le  and  Verbal IQ Sca les  of the 

WAIS-R (i -  -.42, £  < .05 and  i  -  -.43, £  < .05 respectively) as  

well a s  to verbal fluency (i_- -.58, £  < .01). The
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Table  22

Classification of Pa t ien t s  by Ins truments  U sed  to Predict  

"Brain Damage"

Instrument.
Purdue P eg b o a rd 3 

P r e f e r r e d  

N o n p re fe r r e d  

B im anua l

S c o r e

<26

<22

<18

Number  Scoring 

Below Above

Cutoff

0 9

0 6

0 6

Cutoff

1 8 

22  

21

'b .d :

33%

23%

22%

Trail-Making T e s t b 

Part  A > 40s

Part  B > 92s

22

2 3

0 7

0 4

76%

85%

Benton Visual 

Retention J e s t c 
Num ber  Correct  

Number  Errors

^ - 3

£+4

1 5 

21

1 4 

0 8

52%

72%

continued
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Table  22  (cont inued)

Classification of P a t ien ts  by Ins truments  U sed  to Predict  

"Brain Damage"

Note.

a  S c o re s  a re  num ber  of p e g s  p laced in two 3 0 -se co n d s  trials 

(Smith & Goldberg,  1979). 

b Time to Completion (Reitan, 1964).

c Cutoff s c o r e s  a re  th o s e  which either s u g g e s t  or provide a 

s trong indication of acqu ired  cognitive impairment 

(Benton, 1974).

exci table /cognit ive  fac tor (PANSS Factor 2) w a s  inversely 

re la ted to pe r fo rm ance  on a  verbal  memory  task ,  paired 

a s s o c i a t e  learning (£ > -.39, p. < .05). it w as  also related to 

poorer  p e r fo rm an ces  on  a  const ructional  (Stick test: i  -  -.43, 

G. < .05). Finally, the  third PANSS factor, "core" positive 

sym ptom s ,  w a s  found to b e  inversely re la ted to right-handed 

perform ance  on the Purdue  Pegboard  test.
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Corre la t ions  of neuropsycholog ica l  m e a s u r e s  with subjec t  

c h a r a c t e r i s t i c s .

Correlations of e a c h  of the neuropsychological  m e asu re s  

with a g e ,  education,  a g e  of onset ,  yea r s  of illness, days  of 

hospi ta lization,  ch lo rp rom az ine  equ iva lence ,  a n d  motor

Table  23

Significant Neuropsychologica l  Variable C orre la tes  of PANSS 

F a c t o r s

F a c t o r ________________________________________________________ c___

"Core" Negat ive  Sym ptom s

Full Scale IQ (WAIS-R)....................................................................... - .4 2 *

Verbal IQ (WAIS-R).............................................................................  - . 4 3 *

Verbal Fluency.........................................................................................  - . 5 8 * *

E x c i t a b l e / C o a n i t i v e

Paired Associate Learning (WMS).................................................  - .3 9 *

Stick Test................................................................................................. - . 4 3 *

Letter Cancella tion Tes t  (Time to comple tion) ............................ 40*

"Core" Posit ive S ym ptom s

Purdue Pegboard (Right hand).......................................................  - . 4 0 *

*p <.05, **p <.01, two-tailed. (S ee  appendix  for individual

neuropsycholog ica l  te s t  d e g r e e s  of freedom).
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sam p le  charac te r i s t ic s  (Extrapyramidal Rating Sca le  and  the 

Abnormal Involuntary Movement Scale) a re  shown known 

Table  24.

It w a s  hypothes ized  that the  genera l  intellectual capacity 

of sub jec ts  would be positively corre la ted  to a g e  of o nse t  

an d  educational at tainment.  Age of o nse t  w as  found to be 

significantly co r re la ted  with both the  Full Sca le  (i  -  .37, 

df -  28, a  < .05) and  Performance IQ’s (i -  .54, df -  28, q. < .01) 

of the  WAIS-R. Educat ional a t ta inment w as  related to all 

th ree  WAIS-R sum m ary  scores :  Full Sca le  IQ (i -  .59, df -  28, 

g  < .001), Verbal IQ (e = .61, df » 28, a  < .001), and  

P e r fo rm ance  IQ (i = .47, df * 28, u  < .01). Thus, while verbal 

skills s e e m  re la ted  only to educational level, overall genera l  

intellectual  capac i ty  d o e s  s e e m  rela ted to both of t h e se  

s a m p l e  c h a r a c t e r i s t i c s .

Although not specifically hypothesized,  there  were  

p red ic tab le  re la tionships  of educa tiona l a t ta inment  and  a 

n u m b e r  of neuropsycholog ica l  tes t  variables  deal ing with 

g e n e r a l  intel lectual  capac i ty ,  execu t ive  functioning, visual- 

spatial  p rocess ing ,  an d  memory  (both verbal and  visual- 

spatial) . Also not hypothes ized  w as  a  significant inverse  

rela tionship  of neuro leptic  d o s e  with WAIS-R sum m ary  

s c o r e s  a s  well a s  with severa l  sub tes ts .  Verbal memory w as

r
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additionally re la ted  to medication level. Perform ance  on  the 

Trial-Making 'B' t e s t  w a s  positively a s s o c i a t e d  with 

neuroleptic d o se ,  p e rh a p s  b e c a u s e  the medication may have  

freed the  su b jec t s  from compet ing  internal stimuli thereby  

allowing them the  attention to shift s e t  be tw een  s e q u e n c e s .

Both subjec t ' s  a g e  and  years  of illness were  assoc ia ted  

with motor s p e e d  an d  verbal retrieval. However,  subject ' s  

a g e  w a s  addit ionally re la ted  to constructional skills. Length 

of hospita liza tion w a s  not corre la ted  with any  one  specific 

cognitive domain .  Rather ,  it w as  a s so c ia te d  with attention,  

motor s p e e d ,  a n d  phonemic  discrimination. The motor control 

variables  (ERS & AIMS), included to m e asu re  the influence of 

neuro leptic  induced  motor dyscontrol  on neuropsychologica l  

tes t  p e r fo rm ance ,  w a s  predictably  a s s o c i a t e d  with severa l  

t a sk s  involving motor functioning. However,  they were  a lso 

re la ted  to verba l  retrieval and  to p re - rep resen ta t iona l  m o d e s  

of thinking (Color/Form Pre fe rence  Tes t  - CDB).

Corre lation of neuropsychologica l  m e a s u r e s  with MARS 

F a c t o r s

An ana lys is  of neuropsychological  variable corre la tes  of 

individual MARS Fac tors  revealed  only one  significant 

re la tionship .  Specifically,  emotional u n re la t e d n e s s  (MARS

r



Table  24

Significant N europsycholog ica l  Tes t  C or re la tes  of Subjec t  

C h a r a c t e r i s t i c s

S u b je c t  C h a r a c t e r i s t i c s __________________________________ r

D em ograph ic  Var iab les  

Age

Stick Test ................................................................................ - .4 3 *

Letter Cancella tion (time to completion)   .66+

Visual Confrontation Naming.........................................  - . 3 8 *

Trail-Making'A'.....................................................................  .54*

E duca t ion

Full Scale  IQ (WAIS-R)......................................................................... 59***

Verbal IQ (WAIS-R)................................................................................ 61 ***

Performance IQ (WAIS-R).......................................................  .4 7*  *

MQ (WMS)................................................................................................. 5 8 * * *

Mental Control Subtes t  (WMS)..............................................  .65+

Memory for P a s sa g e  (WMS)...................................................  .51**

Trail Making Test 'A ' ................................................................... - . 6 2 * * *

Trail Making Test 'B'..................................................................  - . 4 9 * *

StroopTest ...................................................................................  . 4 6 * *

Raven 's  Progressive Matrice.................................................  . 5 6**

Stick Test....................................................................................... . 5 2

continued
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Table  24 (continued)

Significant N europsycholog ica l  Tes t  C or re la tes  of Subjec t  

C h a r a c t e r i s t i c s

Subject  Characteristics_____________________________________ r

Education (continued)

Money Road Map........................................................................  .76+

Benton Visual Rentention Test  (#Errors)...................... - .40*

Letter Cancellation Tes t ............................................................ - . 5 5 * *

Buschke  list-learning Tes t  (Av. per Trial).................. .69+

B uschke  list-learning Tes t  (Recognition) ..................... . 51**

Token Test.....................................................................................  . 51**

Benton Facial Recognition.................................................................. 40*

Hooper Visual Organization Tes t .................................................... 4 9 *  *

His to r ica l  V a r i a b le s  

A ae  of O nse t

Full Scale IQ (WAIS-R).........................................................................37*

Performance IQ (WAIS-R)...................................................................54  * *

Years of-Illness

Trail Making 'A'........................................................................................ 54*

Letter Cancellation................................................................................. 5 0 * *

Sentence  Repetition...............................................................................41 *

continued

ri
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Table  24 (continued)

Significant N europsycholog ica l  Tes t  Corre la tes  of Sub jec t  

C h a r a c t e r i s t i c s

Years  of Illness (continued)

Visual Confrontation Naming.....................................................  - . 4 7 * *

Tigalm&iiL-. Yari ables 

Davs  of Hospi tal ization

Purdue Pegboard (Right Hand).................................................. - . 4 2 *

W epm an  Auditory Discrimination T e s t ................................ - . 4 8 * *

Neurolept ic  D ose

Full Scale IQ (WAIS-R)..................................................................  - . 4 6 * *

Verbal IQ (WAIS-R)......................................................................... - . 4 3 *

Performance IQ (WAIS-R).............................................................  - . 4 6 * *

Trail-Making 'B' 46 *  *

Buschke  list-learning Tes t  (Av. per Trial)...........................  - . 3 9 *

Buschke  list-learning Test (Recognition)..........................  - . 4 2 *

Visual Confrontation Naming........................................................  - . 3 9 *

ERS

Purdue Pegboard (Left Hand)........................................................ - .4 7 *  *

Letter Cancellation 4 6 * *

AIMS

Visual Confrontation Naming............................................................. -.39*

continued
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Table  24 (continued)

Significant N europsycholog ica l  Tes t  Corre la tes  of Sub jec t  

C h a r a c t e r i s t i c s

Nolfi,
*p<.05; **p< 01, ***p<.001; + p< .001

All va lues  a re  PM coefficients, two-tailed (S ee  appendix  for 

individual neuropsycholog ica l  te s t  d e g r e e s  of freedom).

Factor 1) a n d  express ive  immobility (MARS Factor  2) were  

both found to be  inversely related to verbal fluency (£ « -.57, 

df -  28, p. < .01 and  l -  -.41, df « 28, p < .05 respectively).  

Inapp rop r ia teness  of affect  (MARS Factor 3) w a s  not rela ted 

to any  of the  neuropsychological  variables.  It should be  noted 

tha t  emotional u n r e l a t e d n e s s  a n d  e x p re s s iv e  immobility were  

both rela ted to "core" negative  symptoms (PANSS Factor 1)

(I -  .75, df -  28, p < .0001 and I -  .59, df = 28, p < .001 

respectively).  This is in terest ing in light of a  significantly 

poorer  negative  v e r su s  positive g roup perform ance  on verbal 

fluency repor ted  ear l ier  in this chap te r .
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Cognitive Developmenta l  P e r fo rm ance

Corre lation of cognitive d e v e lo p mental  t a s ks with PANSS 

s c o r e s  an d  factors

It w a s  hypothesized  that  cognitive developm ent  would 

vary a s  a  function of the  relative p reva lence  of positive and 

negative  sym ptom s in such  a  way that the  g rea te r  the  

negative  sca le  score ,  the  lower the s co re s  on cognitive 

deve lopm enta l  tasks .  A dimensional  analys is  revea led  that 

neither PANSS Positive Sca le  nor PANSS Negative Sca le  

sum m ary  s c o r e s  were  a s s o c ia t e d  with pe r form ance  on any of 

the  cognitive deve lopm enta l  tasks .  In addition,  no significant 

re la t ionships  w e re  found in corre la tions  be tw een  the  three  

PANSS factors derived from a  Principal C o m p o n en ts  Analysis 

an d  cognitive  developm enta l  tasks .  Finally, no significant 

re la tionships  w ere  found be tw een  any of the  individual 

PANSS Posit ive or Negat ive  Sca le  i tems and  cognitive 

deve lopm enta l  ta sk  performance.  Thus,  the  hypothesized  

rela tionship  be tw een  nega t ive  sca le  s c o r e s  and  cognitive 

d e v e lo p m e n t  w as  not confirmed.

Corre la t ions  of cognitive deve lopm enta l  m e a s u r e s  with 

s u b j e c t  c h a r a c t e r i s t i c s

Corre lations of each  of the  cognitive developmenta l  tasks  

to ag e ,  education,  a g e  of onse t ,  years  of illness, d ay s  of
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hospita lizat ion,  ch lo rp rom az ine  equ iva lence ,  a n d  motor 

s am p le  charac te r i s t ic s  (Extrapyramidel Rating Sca le  a n d  the 

Abnormal Involuntary Movement Scale) a re  shown in Table  25.

It w a s  hypothesized  that  the cognitive developmenta l  

pe r fo rm ance  of sub jec ts  would be  positively re la ted  to a g e  of 

o n s e t  and  to educa tiona l at ta inment.  This hypothes ized  

relationship w as  not confi rmed a s  neither a g e  of o n se t  nor 

ed u ca t iona l  a t ta inm ent  w a s  significantly re la ted  to any  of 

the  cognitive developm enta l  tasks .  Despite this, a  slowing 

of psychom oto r  rate  w a s  predictably a s s o c ia te d  with age ,  

y e a r s  of illness, and  s c o r e s  on the Extrapyramidal Rating 

Scale .  The Extrapyramidal Rating Scale,  one  of the  motor 

control  s ca le s ,  w as  a lso  found to be  negatively a s so c ia t e d  

with a  cognitive d eve lopm en ta l  ta sk  which e x a m in e s  

p re - re p re sen ta t io n a l  m o d e s  of thinking.

Corre lation of Manifest  Affect Rating Sca le  Fac to r  S c o re s  

with cognit ive  d e v e lo p m en ta l  va r iab les  

The poss ib le  influence of affective impairment on 

p e r fo rm an c e  during cognitive deve lopm enta l  evalua t ion  w as  

inves t iga ted  with a  corre la tional  analysis .  No significant 

re la tionships  were  found be tw een  MARS factors  and  cognitive
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Table  25

Significant S u b jec t  Charac te r i s t ic  Variable  C o r re la te s  of 

Cognitive Developmenta l  M easu res

Cognitive Dev. Variable___________________________________ L_

Color-Form Sca le

Extrapyramidal Rating Sca le .......................................  - .3 8 *

Representational Total....................................................................  NS

Egocentricitv of Thought............................................................... NS

PFDT Mental Aae.............................................................................. NS

SQA Psychomotor  Rate

Age.......................................................................................  - .4 0 *

Years of Illness................................................................. - . 4 4 *

Extrapyramidal Rating Sca le ..................................... - . 5 6 *

*p < .05, df -  28, two-tailed.

dev e lo p m en ta l  tasks .  However,  a  significant rela tionship 

w a s  noted  be tw een  inappropr ia teness  of affect (MARS Factor 

3) and  psychomotor  rate (e -  .42, df -  27, p  < .05).
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D iscu s s io n  

Sum m ary  of Findings

This resea rch  w as  conducted  in order to a d d re s s  several  

h y p o th e se s  regarding positive an d  negative  sy n d ro m es  in 

schizophrenia .  The examinat ion of t h e se  h y p o th e se s  utilized 

both a  d icho tom ous  (positive group m em bersh ip  ve r su s  

negat ive  group membership)  and  dimensional (d eg ree  of 

positivity v e r s u s  d e g r e e  of negativity) app roach .

Specifically,  it w a s  hypo thes ized  that  (1) both positive and  

negat ive  g roups  would a p p e a r  to be  cognitively impaired 

b a s e d  on neuropsychological  te s t  performance; (2) both 

negat ive  g roup  m em bersh ip  a s  well a s  a  relatively g rea te r  

d e g r e e  of negativity than positivity would be  a s s o c i a t e d  with 

m ore  impairment on th o s e  neuropsychologica l  t e s t s  which 

a s s e s s  anterior dysfunction; (3) Both negat ive  group 

m e m b e rsh ip  a n d  a  relatively g rea te r  d e g r e e  of negativity 

than  positivity would b e  a s so c ia t e d  with lower s c o r e s  on 

cognitive deve lopm enta l  tasks ;  (4) Both negative  group 

m em b ersh ip  a s  well a s  a  g rea te r  d e g r e e  of negativity than 

positivity would be  a s s o c i a t e d  with su b jec t  ch a rac te r i s t i c s  

including an  earl ier a g e  of onset ,  less  education,  g rea te r  

dura tion of illness, longer hospitalization, an d  a  g rea te r
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d e g r e e  of motor abnormali t ies ;  (5) G enera l  intellectual 

capacity  (FSIQ) and  cognitive deve lopm enta l  pe r form ance  of 

the sam ple  would b e  positively corre la ted  to a g e  of o nse t  and  

educa tiona l a t ta inment ;  and  (6) Both positive and  negative  

sy n d ro m e  sub jec ts  would display a  d i s tu rbance  of affect 

with the negative  g roup a s  well a s  a  g rea te r  d e g r e e  of 

negativity than  positivity being a s s o c i a t e d  with emot iona l 

u n r e l a te d n e s s  and  e x p re s s iv e  immobility while the  positive 

group and  a  g re a te r  d e g r e e  of positivity than negativity being 

a s s o c i a t e d  with in a p p ro p r ia t e n es s  of affect .

An analysis  of individual PANSS symptoms and summary 

s c o r e s  yielded ev idence  sugges t ing  that positive and  negat ive 

s ym ptom s  may  be  neither h o m o g e n o u s  within their own se t s  

nor definitive of d icho tom ous  sub types .  Furthermore,  

ev idence  w a s  obta ined  which s u g g e s t s  that  they a re  not 

mutually exclus ive  a n d  that  d i f ferences  b e tw een  the  groups  

of sym ptom s  do  in fact  exist. Three  factors  w e re  g e n e ra te d  

through a  principal co m p o n en t s  analysis  (PCA); a  "core" 

positive sym ptom  factor,  a  "core" nega t ive  sym ptom  factor, 

and  an excitable/cognitive  factor.  As expec ted ,  the  positive 

an d  negat ive  g ro u p s  w e re  significantly different on the  first 

two factors  with no significant di fference being noted  on the 

third factor.  Thus,  the  excitable /cognitive  fac tor  r e p re se n t s  

overlap be tw een  the groups.
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During d ichotomous (group) analysis,  no significant 

d if ferences  b e tw e e n  g roups  w ere  no ted  in their relationship 

to d em ograph ic ,  historical,  or t r e a tm en t  re la ted  subjec t  

var iables.  However,  d imens ional (relative d e g r e e  of 

positivity an d  negativity) a n a ly s e s  revea led  that  higher 

positive s c o r e s  w ere  re la ted to an earl ier a g e  of onset .  Also 

noted w as  a  significant positive re lationship b e tw een  d e g re e  

of negativity an d  neuroleptic dose .

An analysis  of the  association of PANSS Sca le  symptoms 

and  summary  s c o r e s  a s  well a s  PANSS factors to subject  

va r iab les  r e v e a le d  seve ra l  in te rest ing significant 

re la tionships  which will b e  d i s c u s s e d  in this chap ter .

An examinat ion of the  relationship of the PANSS to the 

SAPS and  the SANS revealed that the  PANSS Positive Scale  

sum m ary  s co re  w a s  significantly rela ted to the  S A P S and  the 

PANSS Negat ive  Sca le  w a s  significantly rela ted to the SANS. 

The PANSS Composi te  Sca le  w as  additionally found to be 

rela ted to the  SA PS-SAN S score  with no significant c r o s s ­

corre la tions  being noted,  thereby es tab l ish ing  the  criterion 

validity of the  PANSS.

An examination of neuropsychological  performance did 

yield a  g roup  difference,  that of a  significantly better
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positive than negative  group per form ance  on verbal fluency, a 

te s t  of anter ior functioning. A d im ensional ana lys is  of 

individual PANSS symptoms and  sum m ary  s co re s  revealed 

that  the  hypo thes ized  g rea te r  d e g r e e  of an ter io r  dysfunction 

a m o n g s t  the  negative  group w a s  partially suppor ted  to the 

ex tent that  a  g rea te r  num ber  of negative  v e r su s  positive 

sym ptom s  a n d  sum m ary  s c o r e s  were  a s s o c ia te d  with anterior 

dysfunction.  In addition, a  "core" negat ive  sym ptom s  factor 

derived from a  PCA w a s  found to be  inversely rela ted to Full 

Sca le  and  Verbal I.Q.'s a s  well a s  to verbal fluency. The 

"core" posit ive sym ptom s  factor w a s  inversely re la ted  to 

right-handed performance  on the Purdue  P eg b o a rd  and  the 

exci tab le /cogni t ive  factor w a s  inversely re la ted  to verbal 

memory ,  const ructional skills, and  attention.  An analys is  of 

the  inf luence of sub jec t  charac te r i s t ic s  on 

neuropsycho log ica l  pe r fo rm ance  revea led  tha t  verba l  skills 

a p p e a r e d  to be  positively rela ted to educa t iona l  level while 

overall  intellectual  capac i ty  w a s  positively re la ted  to both 

educational level and  to a g e  of onset .  Neuroleptic d o s e  was  

found to be  inversely re lated to WAIS-R sum m ary  scores ,  

verbal memory, and  to pe rform ance  on the Trail-Making 'B' 

Test .  Both subjec ts '  a g e  and  years  of illness w ere  inversely 

a s s o c ia te d  with motor s p e e d  and  verbal retrieval. S co re s  on 

the  motor control  var iab les  w e re  predic tably a s s o c i a t e d  with 

a  poorer  pe r form ance  on severa l  ta sks  involving motor
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functioning. O ther  neuropsychologica l  t e s t s  will be  

d i s c u s s e d .

An analys is  of pe rform ance  on cognitive developmenta l  

t a s k s  failed to reveal  any  significant pos it ive-negative  group 

d i f ferences  a s  hypothesized .  In addition,  no significant 

PANSS sym ptom s  nor PANSS factor correlations were  noted 

with pe r fo rm ance  on th e se  s a m e  tasks .  Next, cognitive 

deve lopm en ta l  m e a s u r e s  were  unre la ted  to subjec t  variables 

and  to affective s ta te.  Finally, cognitive deve lopm enta l  

pe r fo rm ance  w a s  additionally found to be  unre la ted  to a g e  of 

o n s e t  and  educational a t ta inment  a s  hypothesized.

Impaired affect h a s  been  cons idered  to b e  an integral part 

of the  schizophrenic  synd rom e  a n d  thus  sub jec ts  were  

clinically eva lua ted  on the MARS. The negat ive groups  

disp layed  a  g rea te r  d e g r e e  of emotional un re la tedness  and  

e x p re s s iv e  immobility while the  positive g roup w a s  found to 

display a  g re a te r  d e g re e  of inappropr ia teness  of affect. The 

relationship of the  MARS to individual PANSS Sca le  

sym ptom s  an d  sum m ary  s co res  w a s  a lso  investigated and  

will b e  d i s c u s s e d .

The influence of affect on neuropsychological  te st  

pe r fo rm ance  w as  also analyzed . Both emotional

r



u n re la ted n e s s  (MARS Facto r  1) and  express ive  immobility 

(MARS Factor 2) were  both found to be  inversely related to 

verbal fluency. It should  be  noted that th e se  factors were 

a lso  significantly re la ted  to the  "core" negative  sym ptom s  

factor of the PANSS.

I m p l i c a t i o n s  

The  Pos i t ive /Negat ive  Dichotomy

The basic  distinction be tw een  positive and  negat ive 

sym ptom s  a s  p roposed  by A ndreasen  and  Olsen (1982) was  

not suppor ted  by the results  of this study. Specifically, 

corre la tions  b e tw een  pos it ive and  negative  sym ptom s  were  

not negative  a s  would h ave  b e e n  expec ted  if t h e se  symptoms 

re p re se n te d  opposite  e n d s  of a  continuum. In addition, the 

s e t s  of sym ptom s  did not, on the  whole, relate to other 

subtyping m e a s u r e s  in w ays  which were  hypothesized.  

Specifically,  n o n e  of the  hypo thes ized  rela tionships were  

found to be  significant b e tw ee n  positive and  negative  

sy n d ro m e s  and  dem ograph ic ,  historical, or t rea tm en t  rela ted 

s u b j e c t  c h a r a c t e r i s t i c s
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Relationshio-of P A N S S  to o ther  subtvpino m e a s u re s  

While the  PANSS (Kay et  al . , 1987) is becoming 

increasingly popula r  a s  indicated by its translat ion into 

thirteen foreign l a n g u a g e s  an d  being c h o se n  a s  the  positive 

a nd  negat ive  sym ptom  rating ins trument for a  d iagnost ic  

training v ideo tape  p rogram  underwritten by J a n s s e n  

Pharm aceu t ica l ,  Inc. ( J a n s s e n  Pharmaceutica l ,  Inc., 1989), 

the  SANS (Andreasen, 1983) and  the SAPS (Andreasen, 1984) 

remain the  more frequently u sed  positive and  negative  

symptom rating sca le s .  As previously d i s cu s sed  (see  Chapter  

2), the  PANSS w as  c h o se n  for the phenomenologica l  

a s s e s s m e n t s  in this s tudy b e c a u s e  it a d d r e s s e s  many of the  

limitations s h a r e d  by o the r  rating ins t rum ents  p resen t ly  

available.  However,  given their current popularity, the  SAPS 

an d  SANS w ere  utilized on the  p re sen t  subjec t  sam ple  in 

o rder  to provide a  m e a s u r e  of criterion validity. The pattern 

of intercorrelations a m o n g s t  PANSS Posit ive an d  Negative 

S ca le s  with the  SA PS and  SANS indicates that the  PANSS 

provides  an  excellent a s s e s s m e n t  of positive an d  negative  

sy m p to m s  while addit ionally providing a  m e a s u r e  of genera l  

p sychopa tho logy  an d  a  relative d e g re e  of intrasubject  

positivity v e r s u s  negativi ty .

F



C o n s i s t e n c y .  oL posit ive a n d  negat ive sym ptom s

The pat tern of intercorrelations a m o n g s t  PANSS Positive 

and  Negat ive  Sca le  sym ptom s (Table 13) su g g es t  that  

positive and  negat ive sy n d ro m es  were  not h o m o g e n eo u s  in the 

p r e s e n t  s am p le .  In fact, of forty-nine in tercorre la tions  

a m o n g s t  s c a l e  sym ptom s,  only two significant negative  

corre la tions  w ere  obta ined. Predictably, s c o r e s  on 

exc i tem en t  (Posit ive Sca le)  and  blunted affect  (Negat ive  

Sca le )  an d  difficulty with ab s t rac t  thinking (Negative  Scale) 

were  inversely related.  In addition, while the  PANSS 

Positive Sca le  summary  score  and  the PANSS Negative Scale  

sum m ary  s co r e  were  not found to be  inversely related,  their 

positive assoc ia t ion  w a s  quite  small (t = .13, c. > .10), thus 

indicating that  t h e se  two s c a l e s  a re  tapping independen t  

symptom d im ens ions  in schizophrenia .  Thus,  the  proposal 

that  positive a n d  negative  phenomenologica l  su b ty p es  a s  put 

forth by A ndreasen  and  Olsen (1982) w as  not suppor ted  by 

th e se  results . P e rh a p s  more to the  point is the  fact that, 

while PANSS Posit ive an d  Negat ive  S c a l e s  a r e  statistically 

independent ,  they  a re  not mutually exclusive.  Suppor t  for 

this proposit ion h a s  c o m e  from a  num ber  of s tud ies  in which 

the majority of sch izophren ic  sub jec ts  h a v e  b e e n  classified 

a s  dem ons t ra t ing  both posit ive a n d  negat ive  sym ptom s  

("mixed type") ra ther than  a s  falling exclusively into positive 

or negative  ca tegor ies  (Andreasen  & Olsen, 1982; Kay &
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Opler, 1987a; Lindenmayer et  al., 1984; Opler et  al., 1984). 

Plausible explana t ions  of the  "mixed type" p h e n o m en o n  can  be  

found in the  literature. For ins tance ,  A ndreasen  (1985) h a s  

p ro p o sed  the  following explanations  a s  to why s o m e  

sch izophren ic s  do  not fall neatly into either the  positive or 

negat ive  phenom enolog ica l  ca tegor ies :  (1) the "mixed" patient 

may actually b e  en rou te  from an original positive s ta te  to a  

nega t ive  s ta te ;  (2) im ba lances  of multiple neurochem ica l  

s y s te m s  may lead to a  "mixed symptom" picture; and  (3) 

"mixed" pa t ien ts  may suffer from multiple involvement of 

different ce rebra l  reg ions  which, depend ing  on the  specific 

foci affected,  may result  in a  mix of both positive and  

nega t ive  sym ptom s .

Rela t ionsh ip  of s u b jec t  charac te r i s t ic  va r iab les  to 

p henom eno logy

W hen sub jec ts  w ere  dichotomously classified into either 

positive or negative  g roups  a n d  co m p ared  on subjec t  

ch a rac te r i s t i c s ,  no significant re la t ionships  w e re  a p p a ren t .  

This lack of significant d if ferences  on group m em bersh ip  may 

be  attr ibutable to two factors. First, it may be due ,  at leas t  

in part,  to the  fact  that  s ta t e  psychiatric pa tients  tend  to 

have  so m ew h a t  h om ogeneous  backgrounds.  As an  example,  a  

significant n u m b e r  tend  to c o m e  from lower soc ioeconom ic  

backgrounds.  Such a  background might be  expec ted  to
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influence seve ra l  of the  subject  characteris t ics.  As an  

example,  a g e  of o nse t  could be  influenced by a  family who 

w a s  commit ted  to d ea l  with a  family m em b er ’s "eccentric" 

behavior for a s  long a s  possible  before seeking out 

psychiatric  t r e a tm en t  for him. This i ssue  may be  a d d r e s s e d  

by including sub jec ts  from various socioeconomic  levels in 

future s tudies.  The s ec o n d  and  more  likely explanation,  

however,  is that  none  of the subjec ts  in this study were  

e ither exclus ively posit ive nor negat ive.  Rather ,  varying 

d e g r e e s  of both positive and  negative symptoms w ere  noted 

in all of the  subjec ts .  It might then be  the c a s e  that severa l  

s ignificant  su b jec t  ch a rac te r i s t ic  d i f ferences  might b e c o m e  

a p p a r e n t  during a  dimensional analysis.  This turned out to be  

the  c a s e  with d e g r e e  of positivity ve r su s  negativity being 

re la ted  to two sub jec t  characte ri s t ics .  Specifically, a g e  of 

o n s e t  w a s  inversely a s s o c ia te d  with concep tua l  

d isorgan iza t ion ,  hallucinatory behavior ,  and  s u s p ic io u s n e s s  

(PANSS Posit ive Sca le  symptoms) and  with s te reo typed  

thinking (PANSS Negat ive  Scale  symptom). Given that  

c o n ce p tu a l  d isorganiza t ion  and  s te reo typed  thinking w e re  

re la ted (£ -  .72, p. < .001) and  reflect two of the three PANSS 

items re la ted  to cognitive functioning, o n e  might in terpret  

this inverse  rela tionship  with a g e  of o n se t  a s  reflecting 

incomple te  cognitive development .  However,  this 

in te rpre ta tion is difficult to suppor t  given that the re  w e re
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no significant re la tionships  be tw een  any of the  cognitive 

developm enta l  ta sks  and  a g e  of onset .  Despite this, the 

finding that  both concep tua l  d isorganiza tion an d  s te reo typed  

thinking w e re  significantly a s s o c i a t e d  with pe r fo rm ance  on 

the Wisconsin  Card  Sorting Test,  s u g g e s t s  that  th e se  

s y m p to m s  may re p re se n t  incomplete  prefrontal  d ev e lopm en t  

and  that ei ther the  cognitive developm enta l  ta sks  or the 

sam p le  s ize  u s e d  in this study were  not sens it ive enough  to 

uncover  what may be  subtle  s igns  of incomplete  cognitive 

d e v e lo p m e n t .

In addition to the individual symptoms, the  PANSS 

Posit ive S c a le  sum m ary  sco re  w a s  a s s o c ia te d  with an  earl ier  

a g e  of o n se t  and  the PANSS Negative Sca le  summary  score  

w a s  a s s o c i a t e d  with a  higher neuroleptic d o se .  While this 

re la tionship  of positivity to a g e  of o n s e t  is contrary  to that 

found in many  s tudies,  it is possible  that  the  a g e  of onse t  

w as  simply more obvious and  memorable  in that  group 

b e c a u s e  of productive symptoms.  That  is, p e rh a p s  those  

s ub jec ts  with a  p red o m in an ce  of negative  sym ptom s  were  

simply "maintained" a t  h o m e  until they b e c a m e  u n m a n ag e a b le  

w h e r e a s  the  hallucinations and  de lus ions  of the  more  

posit ive su b jec t s  brought them to clinical a t tention a t  an  

earl ier  a g e .  The fact that  d e g re e  of negativity w a s  directly 

re la ted  to neuro leptic  d o s e  may reflect the  possib il i ty  that
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the  nega t ive  sy n d ro m e  is, at leas t  in part, neuroleptic 

e x ac e rb a t e d .  It could,  of course ,  a lso be  attr ibutable to 

nega t ive  sy n d ro m e  pa t ien ts  being m ore  neurolept ic  resistant,  

the reby  leading to trials on higher d o s e s .

Neuropsycho log ica l  P e r fo rm an ce

While within the borderline range,  the  overall intellectual 

capac i ty  of the  p re s en t  s am p le  w as  within the range  typical 

of s ch izophren ic  popula tions  (Payne ,  1973) and  cons is ten t  

with that  found in o ther  s tud ies  of this population (Bilder, 

1985; Kay, 1979).  In addition, this sam p le  also  d em ons t ra ted  

a  significantly g re a te r  Verbal than P e rfo rm ance  IQ (1 -  4.55, 

df -  28, e. ■ .0001, two tailed). This finding is also  

c o n s i s t e n t  wih o ther  findings which show that 

s ch izophren ic s  a re  ch arac te r ized  by a  g re a te r  verbal than 

pe r fo rm ance  IQ (Kay, 1979; Payne ,  1973).  It is possib le  that 

two factors  m ay  acc o u n t  for this finding. First, a  majority 

of te s t s  compris ing the  pe r form ance  s u b te s t s  of the  WAIS-R 

a re  t imed a n d  therefore  s c o r e s  on t h e se  t e s t s  a re  influenced 

by the  slowing effect  of neuroleptic medication.  Secondly,  

the  verbal sca le  s u b te s t s  include a  g rea te r  number  of items 

which a r e  d e p e n d e n t  on "old learning" and, therefore, may be 

re s i s tan t  to cognitive  disruption later on.
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Severa l  of the  te s t s  included within the 

neuropsychologica l  ba ttery  a re  widely u sed  a s  "screening" 

ins t rum en ts  for the  identification of brain d a m a g e .  When 

pe r fo rm ance  on t h e s e  t e s t s  w a s  analyzed ,  from 22-85% of 

the  s am p le  received s c o r e s  low enough to warran t a  

class ification of b ra in -dam aged .  Two of t h e se  screening  

ins t rum ents  were  a lso utilized in a  previous  s tudy of 

positive an d  negat ive  sym ptom s  in a  similar population of 

s ch izophren ics  (Bilder, 1985).  In that study, 70% of the  

s ub jec ts  w e re  classified a s  being b ra in -dam aged  on the  basis  

of their pe r fo rm ance  on the Trail-Making Test,  Part  'A' while 

78% of the  sub jec ts  failed to m e e t  cutoff s co re  requirements  

for Part  ’B’ of the s a m e  task.  T h e se  sco res  a re  consis ten t  

with th o se  of the  sub jec ts  in the  p re sen t  study, w here  76% 

a n d  85 %  failed to reach  cutoff criteria for Parts  'A' and  ’B' 

respectively .  When the  pe r form ance  of sub jec ts  classified a s  

e ither  posit ive or negat ive  on this test  w a s  com pared ,  no 

significant d i f ferences  w e re  apparen t .  Thus,  while the  

p re s en t  s am p le  a s  a  whole did poorly on both parts  of the 

Trail-Making Test ,  a  ta sk  known to b e  sensit ive  to anterior 

dysfunction,  ne ither posit ive  nor negative  g roup performed 

significantly poorer  than th e  other.  This ra ises  the  suspicion 

that  both posit ive a n d  negat ive  schizophenic  patien ts  may 

d isp lay  s o m e  d e g r e e  of anter ior dysfunction indicating that, 

contra ry  to Crow's  (1980) original model, the  positive
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synd rom e  may also  have  a  neurological underpinning. Despite 

this, w h e n  group dif ferences  w ere  exam ined  a c ro ss  all 

neuropsychologica l  variables ,  only verbal fluency, a  task  

known to be  sens it ive  to left anter ior dysfunction (Milner, 

1967a; Miceli et  al., 1981; Perret ,  1974), yielded a 

significant dif ference in pe r fo rm ance  by posit ive and  

negat ive  groups .  Specifically, the negative  group did not 

perform a s  well a s  the  positive group on  this ta sks  (t * 2.12, 

df * 26, p. < .05). It would s e e m  then that while there  is som e  

e v id en c e  support ive  of anter ior dysfunction in both posit ive 

an d  negative  groups ,  the negat ive group a p p e a r s  to display a  

g r e a t e r  disruption of left an te r io r  functioning.

It should  be  noted that lack of group differences a c ro ss  a 

majority of neuropsychologica l  t a sk s  is m o s t  probably 

a tt r ibutable  to the  fact  that  the p re s en t  s am p le  w a s  

rep resen ta t ive  of an impaired group a s  a  whole. Thus,  any 

s ignificant su b ty p e  o if fe rences  might require  a  much larger  

s a m p l e  size .

Rela t ionsh ip  of PANSS items to neuropsychologica l  variables

An ana lys is  of the  significant neuropsychological  te st  

c o r re la tes  of individual PANSS sca le  i tems w as  more  

revealing than  posit ive and  negative  group compar isons .  

C o ncep tua l  disorganization,  the  o n e  cognitive symptom of the
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PANSS Posit ive Scale ,  w a s  inversely rela ted to both genera l  

ind ices  of cognitive integrity a s  well a s  to prefrontal  

impairment a s  a s s e s s e d  with the  Wisconsin Card Sorting 

Tes t  (WCST). It w as  also found to be  inversely related to 

verbal memory. Another Positive Sca le  symptom,  

hallucinatory behavior ,  w a s  inversely a s s o c i a t e d  with 

bilateral motor functioning. Thus, two of the seven  PANSS 

Posi t ive S c a le  s y m p to m s  w ere  significantly re la ted  to 

impaired anter ior functioning. In addition,  the  overall PANSS 

Posi t ive S c a le  su m m ary  s co re  w a s  a lso  significantly 

a s s o c i a t e d  with anter io r dysfunction.  Specifically, it w as  

a s s o c i a t e d  with a  d e c r e m e n t  of r ight-handed motor 

functioning. Evidence  w as  therefore  obta ined  which s u g g e s t s  

that  an ter io r  a n d  left h e m isp h e re  dysfunction is a s so c ia te d  

with d e g r e e  of positivity. Despite  this, o ther  individual 

posit ive s y m p to m s  w e re  found to b e  re la ted  to visual-spatial  

impairment,  thus  implicating right h e m is p h e re  functioning a s  

w e l l .

As w as  the c a s e  with the  PANSS Positive Scale,  the  one  

cognitive symptom of the  PANSS Negat ive  Scale ,  s tereo typed  

thinking, w a s  a lso  inversely rela ted to g enera l  indices of 

cogni tive  integrity, to prefrontal  impairment a s  a s s e s s e d  by 

the  WCST,  and  to verbal memory. While it is tempting to 

asc r ibe  poor pe r form ance  on tasks  which tend to a s s e s s
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anter io r dysfunction in this sam p le  to an overall impairment 

of cognitive functioning a n d  to ignore phenomenologica l  

corre la tes ,  it should be  noted  that six out of s even  PANSS 

Negat ive  S c a le  sym ptom s  w ere  significantly rela ted to a 

d e c r e m e n t  of anterior functioning. The overall PANSS 

Negative  Sca le  sum m ary  sco re  w as  additionally rela ted to a  

d e c r e m e n t  of anterior dysfunction a s  well a s  to an 

im pa i rm en t  of overall  intel lectual  integrity.

A g rea ter  d e g re e  of PANSS Negative ve rsus  Positive Scale  

impairment on te s t s  known to be  sensit ive  to Left 

H em isphe re  impairment w a s  a lso found during the  analys is  of 

individual PANSS items. Specifically,  thirteen of six teen 

( 8 1 % )  significant neuropsycho log ica l  var iab le  co r re la te s  of 

PA N S S  Negat ive  Sca le  i tems w ere  cons is ten t  with left 

hem isp h e re  compromise  a s  o p p o sed  to four of nine (44%) 

neuropsycholog ica l  variable  co r re la tes  of PANSS Posit ive 

S c a le  symptoms.  While not directly re la ted to positive and  

nega t ive  sym ptom s  per  s e  in the  literature,  this finding is 

cons is ten t  with a  number  of s tudies  which have  found 

e v id en c e  of left h e m isp h e re  dysfunction in sch izophren ia  

(Abrams et  al., 1981; Flor-Henry, 1976; Flor-Henry e t  al.,

1983; Gruzelier & Hammond,  1976; Newlin et  al., 1981). In a 

review of s tu d ie s  examining laterality and  hem ispher ic  

dysfunction in sch izophren ia ,  Nasra llah  (1982) found
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co n s id e ra b le  e v id en c e  of la teral ized left h e m is p h e re  

dysfunction in schizophrenia .  What is more  pertinent to the 

p re s e n t  s tudy is the  fact  that Nasra l lah’s review led him to 

conc lude  that  the  temporal-frontal  region w a s  o n e  of the  left 

h e m isp h e re  a r e a s  most likely to b e  involved in this 

dysfunction.  This is certainly co n s i s ten t  with the  p re s e n c e  

of left h e m isp h e re  and  frontal dysfunction in the  p re sen t  

s a m p l e .

Relationship of subjacL-Characterislics and affecLtP 

neuropsychological variables

An analys is  of significant subjec t  variable  corre la tes  of 

neuropsychologica l  tes t  pe r fo rm ance  revea led  that  a g e  of 

o n s e t  w a s  positivity re la ted  to Full Sca le  a n d  P e rfo rm ance  

IQ's. This may indicate that, while positive an d  negative  

g ro u p s  did not significantly differ on educa tion ,  p e rh a p s  an  

ear l ier  a g e  of o n s e t  w a s  re la ted  to incomple te  cognitive 

developm ent ,  a t  leas t  in so m e  schizophrenics,  a s  h a s  been  

p ro p o s e d  in the  literature (Opler et  al., 1984),  thereby 

leading to a  lowering of IQ. Contrary to this, no significant 

re la t ionsh ips  w e re  no ted  b e tw ee n  cognitive deve lopm enta l  

t a sk s  and  a g e  of onset .  However,  o nce  again,  it is possible 

tha t  a n  earl ier  a g e  of o n s e t  of the  schizophrenic  illness may 

h a v e  a ffec ted  cognitive maturity in subtle  w a y s  tha t  were  

b e y o n d  ei ther the  sensitivity of the  cognitive deve lopm enta l
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t a sk s  employed in this study or w ere  subtle enough  not to be  

de tec ted  b e c a u s e  of the  sam ple  size.

Predictably,  education w a s  rela ted to performance  on 

neuropsycholog ica l  t e s t s  tapping a variety of cognitive 

functions. It w a s  however,  also  re la ted to Full Sca le ,  Verbal, 

and  Perfo rm ance  IQ's. Thus,  while verbal skills s e e m  related 

to educa t iona l  level, overall  intellectual  capac i ty  s e e m s  

rela ted to both education a s  well a s  to a g e  of onset .

While performance  on an alternating sequenc ing  task, 

Trail-Making 'B,' w a s  predictably s lowed by increasing 

neurolept ic  d o s e ,  pe r fo rm ance  on Trail-Making 'A,' a  simple 

sequenc ing  task,  w a s  not. In fact, neuroleptic d o s e  w as  

unre la ted  to any  of the  simple sequenc ing  tasks  in the 

neuropsycholog ica l  battery .  This is interesting in light of 

the  poss ib le  role of neuro leptics  in correct ing seq u en c in g  

deficits  which may be  par t  of the  schizophrenic  disorder.  

Specifically,  borrowing from the  work of Nauta ,  Eliot G ardner  

(1987)  h a s  s p e c u la t e d  that  nigrostriatal  hyperdopm inerg ia  

leads  to seq u en c in g  problems which neuroleptics  can  correct . 

The re a so n  that  per form ance  on Trail-Making 'B' w a s  not 

e n c h a n c e d  in relationship to neuroleptic d o s e  may b e  that  it 

d o e s  not r ep re sen t  a  simple sequenc ing  task.  Rather,  it is 

m ore  complex in the s e n s e  that  it additionally requires  the
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m a in te n a n c e  a n d  alternat ion b e tw een  two different 

s e q u e n c e s .  Thus,  G ardner ' s  proposition may have  re levance  

here.  Neuroleptics,  therefore ,  may help e n h a n c e  the  

pe r fo rm ance  of specific cognitive t a sk s  a s  previously 

p ro p o s e d  in the  literature (Baker, 1968; Small et  al., 1972).  

Despite  this, they may also hinder performance  on other 

cognitive t a sks  (for a  review, s e e  Medalia et  al., 1988). As 

an  exam ple ,  larger  neuroleptic d o s e  w as  re lated to a  lower 

overall intellectual  capac i ty  a s  m e a s u re d  with the  WAIS-R a s  

well a s  with a  poore r pe r form ance  on a  selec tive reminding 

verbal  memory  task. This is s o m ew h a t  contrary to findings 

in the  l i terature of neuroleptic  rela ted improvement  in IQ 

s c o r e s  (D epue  e t  al., 1975; Kovitz e t  al., 1955). However, 

t h e s e  d i f ferences  may b e  attributed to medication and  

s am p le  differences .  As an  example,  half of the  Kovitz e t  al. 

(1955) s a m p le  w ere  receiving m a in ten an ce  ECT trea tment  

during the  study. It should also be noted that none of t h e se  

s tu d i e s  contro l led  for p rac t ice  effects.

The  inverse  relationship of neuroleptic d o s e  and  verbal 

l ist- learning a n d  recognition is c o n s i s ten t  with findings of 

Medalia e t  al. (1988) who, in a  review of the  literature, 

found that  the  weight of recent ev idence  suppor ts  a  negative  

drug effect  on recall a n d  may impair verbal recognition a s  

w e l l .



The finding of an  inverse assoc iation be tween left-handed 

fine motor s p e e d  (Purdue  Pegboard)  and  extrapyramidal signs 

is cons is ten t  with the result  of two s tudies  in which a  

significant rela tionship w a s  found be tw een  a  d e c r e m e n t  in 

Purdue P egboa rd  performance and EPS (Pear,  1962; Rosofsky 

et al.. 1982).  It should be  noted,  however,  that impaired 

performance  on the Purdue  P egboard  in the p resen t  sample  

w a s  limited to le f t-handed per fo rm ance .  While it is difficult 

to explain why right-handed pe r form ance  on the Purdue 

P e g b o a rd  w a s  not affected by extrapyramidal  signs,  pe rhaps  

the dominant  han d  (the p re sen t  sam ple  w as  right dominant)  is 

less  affected by a  mild d e g r e e  of E PS  than the nondominant 

hand, at  leas t  on this task.  An alternative explanation,  

though  specu la t ive ,  is tha t  poorer  left -handed per fo rm ance  

on the  Purdue  P eg b o a rd  might b e  attributable to subtle 

park insonian  s ide  effects of medication.  Such  s ide  effects 

may have  b e e n  too subtle to be  a p p a ren t  during evaluation 

with the ERS a n d  AIMS. If o n e  acc e p ts  this proposition, the 

explanation b e c o m e s  ra ther evident.  Specifically, it is known 

that  park insonian  inertia b e c o m e s  le s s  problematic  with use.  

S ince  this exclusively right-handed s am p le  would have  used  

their right hand  to com ple te  severa l  of the  

neuropsychologica l  te s t s  prior to taking the Purdue  Pegboard  

test ,  the  subt le  park insonian  s ide  effect  of initial inertia
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may have  had a  g rea te r  impact on left-handed performance.  

Sco res  on the ERS were  also found to be  predictably related 

to poorer pe r form ances  on s p e e d e d  motor tasks .  However, it 

is unclear a s  to why the motor control s ca le s  w ere  

additionally re la ted  to verbal retrieval and  to 

p re - rep re sen ta t io n a l  m o d e s  of thinking.

Age at  the time of neuropsychological  a s s e s s m e n t  was  

positively a s s o c i a t e d  with a  slower  pe r fo rm ance  on t imed 

motor tasks ,  a s  might be  expec ted .

As reported in the previous chapter,  the relationship of 

affect  to neuropsychologica l  var iab les  w a s  such  that  

emotional un re la ted n ess  (MARS Factor  1) and  express ive  

immobility (MARS Factor 2) w ere  inversely re la ted  to verbal 

fluency. Both of t h e se  factors w e re  a lso related to the  PCA 

derived "Core" Negative Sym ptom s Factor. This is consis ten t  

with the poore r  negative  v e r su s  positive g roup per form ance  

which w as  found during an examinat ion of verbal fluency. It 

may well be  that the  emotional u n re la ted n e s s  a n d  express ive  

immobility of the  negat ive  s y n d ro m e  would inhibit verbal 

p r o d u c t iv i t y .



Cognitive Developmenta l  P e r fo rm ance

Both dichotomous an d  dimensional ana ly ses  of the 

relationship of posit ive a n d  negative  sym ptom s  to 

p e r fo rm ance  on cognitive developm enta l  t a sk s  failed to 

reveal  any  significant relationships.  This w a s  a lso found to 

be  the c a s e  when reviewing the assoc iation  of PCA derived 

PANSS Fac to rs  to cognitive developmenta l  ta sk  performance.

Given ra ther consis ten t  findings of cognitive 

d ev e lo p m en ta l  impairment a m o n g s t  s ch izophren ic  patien ts  

(Kay et  al., 1975a,b),  it is unclear a s  to why such  deficits 

w ere  not a p p a r e n t  in the  p re sen t  sample.  While it is 

tempting to hypothes ize  that  this w as  the  result of poor 

intellectual functioning in this group, the  s am p le  a s  a  whole 

ob ta ined  WAIS-R IQ s c o r e s  which were  similiar to that  found 

in the  genera l  schizophrenic  population.  However,  when one  

ex am in es  th o se  s tudies  which h ave  found ev idence  consis ten t 

with cognitive  d ev e lo p m en ta l  impairment in sch izophren ia ,  

cer tain  d if ferences  b e tw een  th o se  s tudies  an d  the  p re sen t  

o ne  may se rve  to explain the  lack of such findings in this 

study. Specifically,  s tu d ie s  in which significant corre la tions  

w ere  found be tw een  cognitive deve lopm enta l  impairment and  

a  d iagnosis  of schizophenia  have  employed larger sam p les  of 

patients  than w a s  the c a s e  in the  p resen t  study. For example,
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Kay’s  work h a s  included s am p le s  of 59 (Kay & Singh, 1975a) 

and  63 patients  (Kay, 1982). More recent studies  h ave  found 

significant d i f fe rences  b e tw e e n  positive an d  nega t ive  

subjec ts ,  a s  de te rm ined  by the  PANSS, on certain com ponen ts  

of the  Cognitive Diagnostic Battery (CDB). In a 1986 study of 

101 schizophrenic  pat ients ,  Kay and  his co l leagues  found 

significant inverse  re la tionships  b e tw een  s c o r e s  on the  

PANSS Negat ive  Sca le  and  perform ances  on the Colour-Form 

P re fe rence  (CFP) and  Egocentricity of Thought (EOT) sub tes ts  

of the  CDB. The CFP exam ines  pre-representa tiona l m o d es  of 

thinking while the  EOT cons is t s  of hierarchically a r r a n g ed  

s u b t e s t s  which a s s e s s  the  maturity of right-left posi t ional 

con cep ts  (Kay & Singh, 1975b).  This s a m e  inverse 

relationship w as  a lso  noted on the Span  of Attention (SOA) 

s u b te s t  of the  CDB (psychomotor  rate). Two s tudies  reported 

by Opler e t  al. (1987) review, a m o n g s t  o ther  findings, the  

resu l ts  of typological  v e r s u s  d imens ional  a s s e s s m e n t  of the  

re la tionship  of posit ive and  negat ive  sym ptom s  to cognitive 

deve lopm enta l  pe rform ance  on the CDB. The first was  a  study 

of 47  sch izophren ic  pa t ien t s  typologically c lass i fed  a s  

pos it ive or  negat ive  in which the majority of negative  

pa t ien ts  utilized a  m ore  primitive concep tua l  style that  the 

positive pa t ien ts  in completing the CFP sub tes t  of the  CDB 

(Opler e t  al., 1984). The negative  pa tients  were  additionally 

found to be  significantly s lower than  the  positive pa t ien ts  on



a m e a s u r e  of psychomotor  rate. Another study reported on by 

Opler e t  al. (1987) w a s  conduc ted  on a  sam ple  of 101 

sch izo p h ren ic  s u b jec t s  who w ere  c lass ified dimensional ly  

accord ing  to d e g r e e  of positivity and  negativity on the  

PANSS. As w a s  the  c a s e  in the  Opler et  al. (1984) study, 

d e g r e e  of negativity w a s  significantly re la ted  to impaired 

per fo rm ances  on both the CFR and  EOT subj tests  of the  CDB 

(Kay, et  al., 1986). Thus,  the  lack of significant cognitive 

deve lopm enta l  findings in the  p resen t  study may be  rela ted to 

the  small s am p le  s ize  relative to the  s tudies  cited above.

This may have  c a u s e d  a  lack of sufficient variation in CDB 

s c o r e s  to yield significant cogni tive d eve lopm en ta l  

d if fe rences  be tw een  posit ive and  negative  groups.

Implica tions  p I  d ev e lo p m en ta l  theory

The s ea rch  for an  etiological explanation for the  

o ccu r rence  of positive and  negative  symptoms h a s  led to an 

in c r e a s e d  in te res t  in poss ib le  n e u rodeve lopm en ta l  factors  

which may be  re la ted to the  developm ent  of t h e se  symptoms. 

W einberger  (1986, 1987) has ,  in fact, p roposed  a  

neurodevelopm enta l  theory of schizophrenia .  He h as  p roposed  

tha t  early d ev e lo p m en ta l  pa thology, particularly affecting 

the  dorso la tera l  prefrontal  cortex (DLPFC), eventual ly leads  

to s ch izophren ic  sy m p to m s  when affected  neural  sy s te m s  

reach  maturity in early adulthood.  He cites  neuropathological



e v id en c e  in suppor t  of early pathological  even ts  leading 

seve ra l  invest igators  to su sp e c t  a congenital  lesion in the  

schizophrenic  d isorder (Benes  et  al., 1986; Bogerts,  e t  al., 

1985; J akob  & Beckman, 1986; Kovelman & Scheibel,  1984). 

S ince  the manifestation of an early "lesion" is d e p en d en t  on 

the s ta te  of cerebra l  maturation (Adams & Lyons, 1982) and  

the  DLPFC is the  most  ontogenetically recent cerebral  

s tructure  to begin myelination (Yakovles & LeCours,  1964), it 

is poss ib le  that  very ear ly cerebra l  com prom ise  affecting 

this region would not lead to overt  behavioral  manifestat ions 

until ear ly adulthood. This, of course ,  coincides  with the  

usually reported schizophrenic  a g e  of o nse t  an d  would be 

c o n s i s t e n t  with a  "critical period of vulnerability for the  

exp ress ion  of psychotic behavior" (Weinberger,  1987, p. 662). 

The ex is t ence  of critical periods  for the  developm enta l  of 

cer tain  functions,  such  a s  certain a sp e c t s  of vision (Hubei & 

Weisel,  1965) and  language  (Lenneberg,  1967), a re  well 

known a n d  so  the  possibility of a  "maturational window" for 

the  d ev e lo p m en t  of adult o n se t  sch izophren ia  is certainly 

plausible, al though such a  hypothesis may need  to propose  

different neurodeve lopm en ta l  p r o c e s s e s  to explain the  early 

o n s e t  of childhood schizophrenia .

W e in b e rg e r ’s proposition of a  neurodevelopm enta l  

com prom ise  of the  DLPFC could account  for what are
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c o n s id e re d  nega t ive  or de fec t  symptoms: affective 

flat tening, soc ia l  withdrawal,  apa thy ,  difficulty learning 

from p as t  exper ience .  However,  DLPFC compromise  would not 

a ccoun t  for positive or productive symptoms, a s  t h e s e  a re  

more  likely to be  a s s o c ia te d  with limbic and  d iencephalic  

overactivity (Davison, 1983; Davison & Bagley,  1969). 

W einbe rge r  views posit ive sym ptom s a s  resulting from 

mesol imbic  dopam inerg ic  hyperactivity,  which is a  s ec o n d a ry  

result of the  neurodeve lopm enta l  pathological  p r o c e s s  he  

a sc r ibe s  to the  negative  syndrome. As evidence in support  of 

this view, W einbe rge r  c ites  pos tmortem s tudies  which have  

found in c reased  num bers  of limbic postsynaptic  D2  dopam ine

recep tors  (Crow, 1980; S e e m a n ,  1984; Weinberger &

Kleinman, 1986).  This finding may not simply reflect an  

e p ip h en o m en o n  a s s o c ia te d  with a  history of having received 

neuro leptic  t r e a tm e n t  a s  indicated by the  finding of 

i n c r e a s e d  striatal  d o p a m in e  recep to r  activity in medicat ion- 

naive patien ts  (Wong et  al., 1986). Thus, Weinberger 's  

n eu rodeve lopm en ta l  theory p ro p o se s  that  negative  or defec t  

s y m p to m s  reflect  the  n e u rodeve lopm en ta l  manifestat ion of 

an  early d e ve lopm en ta l  cerebra l  insult resulting in 

m esocor t ica l  dopam ine rg ic  hypoactivity.  Posit ive sym ptom s ,  

on the  o ther  hand,  a re  attr ibutable to mesolimbic 

dopam ine rg ic  hyperactivity which may be  the  result of
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prefrontal  d o p a m in e rg ic  dea f fe ren ta t ion  with s u b s e q u e n t  

disinhibition of subcor t ica l  d o p a m in e  trac ts .

Evidence in support  of this proposition c o m es  from a  

s tudy of ra ts  in which prefrontal do p am in e  afferents  w ere  

selectively  d e s t r o y e d  leading to chronic  subcort ical  

do p am in e  hyeractivity (Pycock et  al., 1980).  An obvious 

difficulty with using t h e s e  result s  to suppor t  this conten t ion  

is that  e v id en c e  d o e s  not yet exist which indicates that  

hum an  and  rat brains  a re  neurally "wired" in an  ana logous  

fash ion  a s  r e g a r d s  pre f ron ta l - subcor t ica l  in te rre la t ionsh ips .  

Another problem with W einbe rge r’s p ro p o sed  

neu rodeve lopm en ta l  theory is that  it p r e s u p p o s e s  a  single 

etiolgic source ,  the  DLPFC "lesion," to accoun t  for both 

negative  and  positive symptoms. O ne  would then expec t  a 

significant d irec t  re la tionship  b e tw ee n  posit ive and  nega t ive  

sym ptom s.  The  relationship be tw een  positive and  negative  

sym ptom s  in the  p re sen t  sam ple  w as  found to be  quite weak 

a n d  nonsignificant ( i -  .13), thus  unsupportive  of 

W einberger ' s  theory.  Of course ,  it is quite possible  that 

the re  is s o m e  merit to Weinberger ' s  proposal and  that  there  

a re ,  in actuality,  two, a s  of yet unde termined, "lesions" of 

n e u ro d ev e lo p m en ta l  origin, o n e  of which predominantly 

affects the  DLPFC while the  other leads  to mesolimbic 

dopam ine rg ic  hyperactivity. A specula tive  exam ple  would be
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that  neurolept ic  n o n re sp o n d e r s  do indeed  suffer from 

dopaminerg ic  dysfunction,  however such  dysfunction may be  

c o m p o u n d e d  by anter ior  structural compromise .  Goldberg  

(1985) h a s  poin ted out that  not all negat ive schizophrenics  

a re  neuroleptic non responders .  Rather,  it is those  negative  

synd rom e  pa t ien t s  who p re s en t  with ventricular dilation who 

tend to b e  n o n re sp o n d e rs .  Thus,  a multifactorial etiologic 

view of sch izophren ia  may be a  more  fruitful app roach  to 

unde rs tand ing  the  roots of this disorder.

Alternatively, o n e  should not neglect  the  importance of 

individual d i f fe rences  in any  etiologic theory of positive and  

negative  symptoms.  P e rh a p s  a  single "lesion" a s  p roposed  by 

W einberger  could,  in fact, accoun t  for the  a p p e a r a n c e  of 

positive an d  negative  symptoms.  Should that  be  the c a se ,  

such  a  developm enta l  lesion would be then expec ted  to 

in te ract  with env ironm enta l  s t re sso rs ,  which a re  thought  to 

affect  neurona l  s truc tu re  (Haracz ,  1985; Kandel, 1983).  

Therefore ,  while quite specula tive ,  even  starting from a 

single DLPFC "lesion" a s  in Weinberger 's  model,  various 

env i ronm enta l  influences  might c a u s e  d i f fe rences  in cortical  

deve lopm en t  in such  a  way a s  to lead to a  relative 

p re p o n d e ra n c e  of positive or negat ive sym ptom s or even  to a  

"mixed" phenomenologica l  presenta tion.  The poorer 

premorbid  history which s e e m s  typical of the  negative
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sub type  schizophrenic  may, in fact, be  a  by-product of 

env i ronm ent  s t r e s s o r s  which, in the  short  run, lead to 

m aladap t ive  psychosoc ia l  r e s p o n se s  but in the  long run, 

depend ing  on the  a g e  in which such  s t re sso rs  a re  exper ienced , 

lead  to deve lo p m en ta l  impairment of neurophysio logical  

m e c h a n i s m s  which would take longer to manifes t  itself. 

Should  this be  the c a se ,  programs of cognitive and  

p s y ch o so c ia l  skills training with high-risk chi ldren may lead 

to the  alleviation of or even  prevent the  full d ev e lo p m en t  of 

sch izophren ic  sym ptom s,  p e rh a p s  to the  point w here  

individuals who would normally fall into the  poor  p rognos is  

ca tego ry  would actually b e c o m e  good  ou tcom e  schizophrenics  

during adu l thood  or might not deve lop  the  full-blown 

sch izophren ic  synd rom e  a t  all. The positive ef fects  of social  

skills training an d  occupat iona l  the rapy  in le ssen ing  

recidivism ra te s  a m o n g  sch izophren ics  is becoming  well 

known (Liberman et  al., 1986; Linn et  al., 1979). Cognitive 

retraining of such  individuals ha s  also  b e e n  p ro p o sed  

(Vozawitz,  1986).  Unfortunately,  su ch  intervention 

s t r a t eg i e s  a r e  utilized after the  d ev e lo p m en t  of the  

sch izophren ic  illness. It would b e  m os t  interesting if su ch  

training could media te  the  environmenta l  d e m a n d s  or a t  leas t  

the  individual’s  capacity  to deal  with such  d e m a n d s  and, 

therefore ,  th e  s t r e s s  s ide  of the  d ia th e s i s - s t r e s s  equation  on
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an a l ready  d e v e lo p m e n ta l^  com prom ised  organ ism  prior to 

the  o n se t  of schizophrenia .

Generalizabil i tv  of Findings 

Sampl ing -considerations

In compar ing  the  results  of the p resen t  study to that  of 

p rev ious  inves t iga t ions ,  similari ties of the  s a m p l e s  utilized 

m us t  be  cons ide red .  The  subject  population u sed  in the 

p r e s e n t  s tudy w as  similar in severa l  basic  r e s p e c t s  to that 

em ployed  in a  nu m b er  of prior s tudies.  Specifically, the  m ean  

s c o r e s  and  a g e  distribution co r re sp o n d ed  to that  of most 

o the r  s a m p l e s  which h a v e  been  s tudied with similar m e thods  

(e.g. , A n d reasen  & Olsen,  1982; Bilder, 1984; Dewan et  al., 

1983; Donnelly e t  al., 1980; J e s t e  et  al., 1982; Nasrallah et 

al., 1982).  As is true in any  sam ple  of schizophrenics,  a g e  of 

o n s e t  t en d s  to b e  relatively consis tent,  and  the  a g e  of o n se t  

found in the  p re sen t  sam p le  (mean -  20.8 years)  is fairly 

rep resen ta t ive .  There  are ,  of course ,  s tud ies  w here  the 

s a m p l e  c o n s i s t s  predominantly  of sub jec ts  with an  earl ier  

onset .  As a n  example,  65% of the  patient sample  in the 

C an n o n -S p o o r  e t  al. (1982) study had  an  a g e  of onse t  younger 

than 18 years .  On the other hand, there  a re  s tudies  where  the 

m e an  a g e  of o n s e t  is s o m ew h a t  older than in the  p resen t  

s tudy (e.g., A n d reasen  et  al., 1982; Nasrallah e t  al., 1983). As
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to differ significantly from sam p le  to s am p le  with the  

majority of sch izophren ic  patients  having gotten a s  far a s  

the  10th grade .  Of course ,  a  number comple te  their high 

school education with a  few going on to college. The sample  

em ployed  in this study is representa t ive  in t h e s e  respec ts .

In contras t ,  the  duration of illness in the p re sen t  smple  

(m ean  -  9.8 years)  is som ew ha t  less  than that  found in the 

Bilder (1984), J e s t e  e t  al. (1982), or Weinberger  et al. (1979) 

s tudies .  It is, however,  so m ew h a t  more  than that  of most  

o the r  s tudies  w here  sub jec ts  have  been  ill for only four to 

s e v e n  years .  T h o se  studies  where  the duration of illness has  

b e e n  much longer have  tended  to include much older patients  

in their  subjec t  pool. While the  overall level of 

psychopa tho logy  in the p re sen t  sam ple  w as  at  the  50th 

percenti le  (General  Psychopathology Rating Sca le  m ean  

s co r e  * 40.13) when com pared  to a  population of 240 

m e d ic a te d  schizophrenic  inpatients (Kay et  al., in press) ,  it is 

qu i te  difficult to c o m p are  abso lu te  levels of psychopa tho logy  

a c r o s s  different sam ples .  The major r e a so n s  for this a re  

that  few s tud ies  report  on the abso lu te  level of their 

sub jec t ' s  illness, while th o s e  that do tend to employ 

d ifferent rating ins t ruments .  Until m ore  uniformity is 

a ch ie v e d  in the  rating of overall psychopathology a c ro ss  

s a m p le s ,  such  ratings will continue  to b e  most  useful in
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p r e s e n t  study.

Comparabi l i ty  of exper im en ta l  m e a s u r e s

The overall level of intellectual functioning in the p resen t  

s am p le  w as  low. In severa l  published reports  which specify 

IQ (e.g., Donnelly et  al., 1980; Rieder et al., 1979), Full Scale  

IQ's have  tended  to be  within the av erage  range.  As 

previously d i s cu s s ed ,  Full Sca le  IQ's were  largely within the 

u ppe r  borderline range  in the p resen t  sample .  Performance  

IQ's w e re  addit ionally within the  borderline r a n g e  with 

Verbal IQ's falling within the low a v e r ag e  range.  Despite 

this, o ther  s tud ies  (e.g. , Bilder, 1985) have  u sed  s am p le s  

with Full Sca le  IQ's which w ere  in the  borderline range.  

Fur thermore ,  when per form ance  on ta sks  u s ed  for the  

identification of "organicity" w a s  exam ined ,  a  majority of 

sub jec ts  in the  p re sen t  s am p le  were  in the  "brain d am aged"  

range ,  a s  ha s  b e en  the c a s e  in severa l  o ther s tudies  (Bilder, 

1984; Donnelly e t  al., 1980).
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Conclusion

Many of the results  p re sen ted  here  would not have  been  

ob ta ined  if d a ta  had  been  ana lyzed  exclusively within the 

framework  of the  hypo thes ized  dichotomy be tw een  posit ive 

and  nega t ive  sy n d ro m es  a s  distinct sch izophrenic  syndromes .  

Rather ,  the  majority of significant findings b e c a m e  a p p a ren t  

only after analyzing the influence of positive an d  negative  

sy m p to m s  on per form ance  from a  dimensional  perspec t ive  

a c r o s s  the  entire sample .

It is noteworthy, however,  that  t runcated sampling may 

h a v e  limited the  num ber  of significant f indings in this study. 

As an exam ple ,  all pa tients  had a  relatively poor prognosis  

accord ing  to s tan d a rd  clinical indications.  Specifically, they 

w e re  all s o m e w h a t  refractory to neuroleptic  t r e a tm en t  or 

they would not have  had  ex tens ive  psychiatric histories, 

including p a s t  psychiatric  hospita liza tions  for e x ten d e d  

per iods.  In fact, this s e e m s  to h ave  held true for both 

positive a n d  negat ive  synd rom e  patien ts  in this study, a s  

significant d if ferences  w ere  not no ted  b e tw ee n  the two 

g roups  on d a y s  hospitalized. This w a s  the  c a s e  whether  

sub jec t  charac te r is t ic  d a t a  w ere  an a ly z e d  d ichotomously  or 

dimensionally.  Futhermore ,  a lmos t  all sub jec ts ,  both
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posit ive  a n d  negat ive ,  exhibited m o d e ra te - to - s e v e re  

neuropsycho log ica l  com prom ise .

If the  nature  of this sam ple  is taken into account ,  then 

s o m e  of the  p re sen t  findings are ,  in fact, cons is ten t  with 

h y p o th e s i z e d  re la t ionsh ips  b e tw e e n  posit ivity/negativity and  

neuropsycho log ica l  functioning. Specifically d icho tom ous  

a n a ly s e s  revea led  that  negative  group m em bersh ip  w as  

a s s o c i a t e d  with poor verbal fluency, a  task  re la ted  to left 

ante r io r functioning, w h e r e a s  posit ive g roup  m em b ersh ip  w as  

not. During dimensional analysis,  the  PANSS Negative Scale  

sum m ary  s co re  a s  well a s  six of s even  PANSS Negative Scale  

sy m p to m s  w e re  significantly re la ted  to a  d e c r e m e n t  of 

anter ior functioning. Despite  this, there  w a s  a lso  so m e  

e v id en c e  of a  direct re la tionship  be tw een  anter ior 

dysfunction a n d  positive symptoms. However,  only two of 

s ev e n  PANSS positive sym ptom s  were  rela ted to such 

dysfunction. Thus,  while both synd rom es  a re  to so m e  d e g re e  

a s s o c i a t e d  with anter ior dysfunction,  the  nega t ive  syndrom e 

is m ore  consis tently  so.  In fact, if o n e  w ere  to d is regard  

perform ance  on both the Purdue Pegboard  b e c a u s e  of the 

slowing e f fec ts  of neurolept ic  medicat ion a s  well a s  WAIS-R 

su m m a ry  s c o r e s  due  to the difficulty inherent  in neatly 

attributing all verbal a n d  pe r fo rm an ce  s u b te s t s  to e ither  left 

or right h e m is p h e re  functioning, negativity b e c o m e s  directly
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re la ted to a  p redom inance  of left h em isp h e re  and  frontal 

dysfunction. Degree  of positivity, on the e the r  hand, w as  

found to be  re la ted to frontal an d  bilateral dysfunction.  

Despi te  this, the re  w e re  severa l  t e s t s  of anter ior function 

which failed to yield a  significant differential pe r fo rm ance  

b e tw een  positive an d  negative  g roups  during both 

d icho tomous  and  dimensional  ana lyses .  P e rh a p s  this is 

re la ted to subtle  d if ferences  which, b e c a u s e  of sam ple  size, 

did not b e c o m e  apparent.

In attempting to an sw er  ques t ions  regarding the nature of 

positive a n d  negative  syndrom es ,  severa l  di rect ions for 

future re sea rch  have b e co m e  apparent.  The role of 

neuroleptics  in neuropsychological  pe r form ance  n e e d s  to be 

a d d r e s s e d .  While so m e  have  a t tem pted  to desc r ibe  the 

influence of neuro lep t ics  on specific cognitive skills (for a 

review, s e e  Medalia e t  al., 1988), they have  usually 

controlled for such  influence by including drug withdrawn 

patien ts .  Unfortunately,  drug withdrawal is usually for only 

two or th ree  w eek s  before testing. This may not be  an 

a d e q u a t e  withdrawal period,  a s  cogen t  a rg u m en ts  have  been 

m a d e  in the  li terature regard ing the  possibility of residual 

drug effects  well beyond a  two to three  w eek  washou t  period 

(Cohen e t  al., 1988; Hubbard  et  al., 1987). In order  to 

a d eq u a te ly  a d d r e s s  this is sue ,  future s tud ies  should  include
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first b reak  schizophrenics  who have  never  received 

neuroleptic treatment.  Given that such patients  a re  indeed 

difficult to find, pa tien ts  who h a v e  been  neuroleptic free for 

a  minimum of six months  (e.g., noncompliers)  could provide a 

v iab le  a l te rna t ive .

Biological an d  electrophysiological m e a s u r e s  should also 

be  employed in future s tudies  a s  their re levance  to 

schizophrenia  h a s  been  implicated (McCarley et al., 1989; 

Meltzer, 1987). As an example ,  McCarley and  colleagues  

(1989) h ave  b e e n  success fu l  in establ ishing  a  direct 

re la tionship  b e tw een  the  P 200  auditory evoked  potential,  

frontal CT abnormalit ies,  a n d  negative  symptoms. Given the 

n u m b e r  of positive findings in s tud ie s  which h ave  utilized 

neuro im ag ing ,  electrophysio logical ,  neuropsycholog ica l ,  and  

p h e n o m en o lo g ica l  t e ch n iq u es  in elucidating dif ferences  

re la ted  to posit ive an d  negative  sym ptom s,  it may well be  

tha t  the  m os t  fruitful a p p ro a ch  to studying the  na ture  of 

posit ive an d  negative  sym ptom s  in schizophrenia  will be  one 

which em ploys  multidisciplinary te ch n iq u es  on the  s a m e  

s u b j e c t s .

The quest ion a s  to whether poor neuropsychological  

pe r fo rm ance  is re la ted to incomple te  cognitive deve lopm ent  

or im pairment  of previously intact  cognitive p r o c e s s e s  

remains  to b e  answ ered .  Longitudinal a s s e s s m e n t s  in high-



risk s a m p l e s  and  more  through re trospective  s tudies  of 

deve lopm enta l  social and  acad em ic  history a re  required to 

a d d r e s s  this issue.  An unders tanding of premorbid 

intellectual  abilities might prove to be  an  ind ispensab le  

a d v a n t a g e  in interpreting current neuropsychologica l  

func t ion ing .

As s ta t ed  previously,  most  schizophrenic  individuals can  

be  ex p ec ted  to p re sen t  with both positive and  negative 

sym ptom s  although a  p redom inance  of positive or negative  

sym ptom s  can  usually be  es tab l ished .  Thus,  future studies  

should  c o n ce n t ra te  on re la tionships  involving the  relative 

p rev a len ce  of positive and  negative  sym ptom s  ra ther than 

viewing t h e s e  syndrom es  a s  purely d icho tomous  in nature.  

The utilization of this app ro ach  to d a t a  analys is  proved quite 

useful in arriving at  the  significant findings repor ted  herein.

Finally, it is quite plausible that  neuropsychological  

d if fe rences  b e tw een  positive and  negat ive  syndrom e  

sch izophren ic s  exist which a re  subtle.  Therefore ,  s am p les  

displaying g re a te r  variability should  be  cons ide red .  Future 

s tudies  should  a lso employ larger num bers  of subjec ts  in 

order  that  such  subtle d if ferences  might b e c o m e  more 

apparen t .  Larger numbers  would a lso allow for more 

effective u s e  of factor analytic techn iques .



Appendix 1
176

S a m p le  Charac te r is t ics on Subjec t  Variables

R a n g e

Subiect  Variable Mean SD Minimum Maximum

D em ograoh ic  Variables

Age 3 0 .1 7 7 .7 4 2 0 5 6

Years  of Education 10 .30 2 .6 8 5 1 6

His torical  V a r ia b le s

Age of O nse t 2 1 .3 0 5 .1 8 1 1 3 4

Y ears  of Illness 9 .8 0 7 .4 0 1 3 8

T r e a tm e n t  V ar iab les

Days  Hospitalized-*- 3 9 7 .0 7 244 .81 61 7 3 0

Neuroleptic Dose  (mg.)+ + 9 6 8 .0 0 5 9 7 .6 4 0 2 4 0 0

Motor Control Sca les :

ERS 1 1 .9 0 1 0 .9 9 0 3 2

AIMS 3 .1 7 5 .00 0 2 0

N = 30

+ Within p a s t  18 months  

++CPZ Equivalence



A p p e n d i x  2

Individual Neuropsychological Test Degrees of Freedom

NeuroDSvcholoaical Test Dearees of Freed

WAIS-R 28

Mental Control (WMS) 28

Memory for Passages (WMS) 28

Paired Associate Learning (WMS) 28

Total Raw Score (WMS) 28

Wisconsin Card Sorting Test 23

Verbal Fluency 26

Trail Making Test (A) Time 27

Trail Making Test (B) Time 27

Stroop Test 27

Raven’s Progressive Matrices (A-C) 26

Purdue Pegboard (Left hand) 25

Purdue Pegboard (Right hand) 26

Purdue Pegboard (Bimanual) 25

Stick Test (Memory) 20

Money Road Map 25

Benton Visual Retention Test (BVRT) 27

Letter Cancellation Test 24

BVRT Recognition 23

Buschke (Av. Per Trial) 28

Buschke Recognition 25

Wepman Auditory Discrimination 27

Token Test 24

continued
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Appendix 2 (continued)

Individual Neuropsychological Test Degrees of Freedom

NeuroDsvcholoaical Test Degrees of Freedom

Sentence Repetition Test 26

Visual Confrontation (BDAE) 26

Benton Facial Recognition 27

Hooper Visual Organization Test 27

CDB Color/Form Scale 27

CDB Representational Total 28

CDB Egocentricity Of Thought Test 28

CDB PFDT Mental Age 26

CDB Span of Attention (SOA) 27

CDB SOA Psychomotor Rate 27

Boston Apraxia 28
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Means and Standard Deviations of Neuropsychological Test Variables

Sample Positive Negative

Neuropsvch. variable . Mean SD Mean SD. Mean SD

FSIQ 77.6 10.9 79.2 10.0 75.6 10.4

VIQ 82.1 11.2 84.3 12.3 79.2 9.9

PIQ 74.9 10.7 75.5 10.1 79.0 11.9

Mental Control 5.2 2.4 4.9 2.8 5.2 1.7

Memory for Passages 6.2 3.6 6.4 3.3 6.1 4.1

Paired Associate Lrn. 9.7 4.6 9.8 4.6 10.1 5.0

Total Raw Score 49.7 13.6 47.3 14.3 52.5 13.3

WCST Persv. Errors 26.4 20.7 26.5 16.4 26.6 26.4

WCST Cat. Achieved 2.6 2.3 2.5 2.2 2.5 2.4

FAS 34.3 12.6 37.5 10.7 29.4 11.8

Trail A Time 66.2 36.8 75.3 45.0 57.7 23.8

Trail B Time 166.2 27.0 166.1 67.1 166.8 93.1

Stroop Total Score 24.5 6.3 25.4 5.7 23.4 7.1

Sum Raven's A-C 20.8 7.0 21.2 6.8 20.3 7.8

Purdue Left 12.7 2.4 12.8 2.0 12.6 2.9

Purdue Right 13.6 2.1 13.6 2.0 13.8 2.3

Purdue Both 10.4 2.0 10.4 2.0 10.6 2.2

Stick Test Memory 8.7 3.7 7.9 4.2 9.9 2.9

Money Road Map 23.2 6.5 23.5 6.4 23.0 7.0

BVRT # Correct 3.2 2.1 2.9 2.1 3.2 2.1

BVRT # Errors 11.8 5.9 12.1 6.4 12.1 5.2

Letter Cancellation 125.4 54.2 134.4 70.2 115.0 26.4

BVRT Recognition 6.1 2.2 6.2 2.1 5.9 2.3

Buschke Av. Per Trial 6.7 1.7 6.5 1.5 6.7 1.8
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Appendix 3 (continued)

Means and Standard Deviations of Neuropsychological Test Variables

Sam aie Posiliya Negative

Neuropsvch. variable Mean SD Mean SD Mean SD

Buschke Recognition 8.6 1.7 19.0 1.5 19.0 1.5

Wepman Total Correct 37.8 5.0 38.6 4.1 36.9 6.0

Token Test 33.3 8.2 32.4 5.2 34.3 10.9

Sentence Repetition 14.1 2.1 14.1 2.4 14.0 1.7

Visual Confrontation 100.3 9.2 100.1 10.6 100.0 7.8

Facial Recognition 42.0 7.8 42.7 7.1 40.9 9.0

Hooper 20.7 5.5 21.5 6.2 19.5 4.8

CDB Color/Form Scale 21.3 3.7 21.6 3.3 20.5 4.3

CDB Rep. Total 15.9 3.1 15.1 3.8 16.6 2.0

EOT 2.1 0.8 2.3 0.8 1.9 0.9

PFDT Mental Age 5.6 0.9 5.7 0.9 5.6 0.9

Span of Attention 204.0 135.5 192.4 143.1 187.4 1 19.5

SOA Psychomotor Rate 1.0 0.2 1.0 0.2 1.0 0.2

Boston Apraxia 12.4 2.0 12.1 2.6 12.6 1.4
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Appendix 4

Consen t  Form

A copy of the  actual  consen t  form used  in this study is shown 

on the  following page.  P l e a s e  note that this con sen t  form covers  

five p ro c e d u re s  e n co m p a ss in g  three  s tudies,  one  of which w as  

the  study repor ted  in this manuscrip t .  The protocol p ro ced u res  

and  c o n s e n t  form were  approved  by the  Institutional Review 

Boards  of Bronx Psychiatric Center  and  the New York Sta te  Office 

of Mental Health.
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Appendix 4

Rev. 1-23-83

Bronx Psychiatric  Center-Form For Informed C o n sen t

Name of R ese a rch e r :Lewis A. Qpler.. M.D.. Ph.D.___________________
Title of Project:  S y n d r o m es  in Psychiatr ic  Inpa tients____________
The p u rp o se  of the  resea rch  is: To better  u n de rs tand  and  identify 
th o se  s y n d r o m e s  w h ich collectively com pr ise  "nervous  
b reakdow ns"  leading to hospitalization,  but which mav rep re sen t  
di fferent under ly ing  condi t ions .

Drugs and /o r  p ro ced u res  involved: You will be  a sk e d  to accept  
transfe r to the Psvchopharm aco loav  R ese a rch  Ward for a  period of 
two to th ree  months ,  w here  a  ser ies  of evaluations  will be  
u n d e r ta k e n ,  specifically:  (1) interviews: (2) pape r -an d -p en c i l  
tes t s :  13) neuro log ica l eva lua t ions, including gett ing a  CAT scan  
fa pa in less  a n d  safe  brain X-rav): (4) s tudies  of eve  movements ,  
involving following a  swinging p endulum, opening an d  closing vour 
eves ,  a n d  looking at  so m e  dots.  At one  point during the  
eva lua t ions ,  vour medicat ion will be  slowly d e c r e a s e d ,  and, if 
poss ib le ,  s to p p ed .

Benefit s  e x p ec te d :  T h e s e  evalua t ions  a re  not t rea tm en ts ,  so that 
you a r e  u n likely to receive immedia te  benefit.  However,  the  
co m o le te n e s  of the  evaluation mav s h e d  light on the  nature  of 
vour condition which could help  in planning vour future treatment .  
Your participation will help inc rease  knowledge  regard ing the  
d if ferent s y n d r o m e s  tha t  co l lec t ively c o m p r i s e  maior psychia tric  
d i s o r d e r s .

Poss ib le  risks involved: All of the  evalua t ions  involve safe  
p r o c e d u r e s . During the period when vour medication is being 
d e c r e s e d  a nd eventually s topped, you mav exper ience  so m e  
in c re a se  in the  intensity of the  symptoms which brought vou into
the  hospital.  Should  this happen ,  n e ce s sa ry  medication will be
r e s t a r t e d . ___

I . _______________________. a g r e e  to participate in this r e s ea rc h
p r o j e c t .
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A ppendix 4 (continued)
S y n d ro m es  in P sych iatric  Inpatien ts  (C o n sen t Form, C ontinued)

The n a tu re  an d  possib le  com plications of it have  b e en  explained  
to me.

I a lso  c o n se n t tha t any audio , visual, or psychological te s t d a ta  
co llec ted  a s  a  resu lt of my participation in this p ro ject m ay be 
utilized for ed u ca tio n a l or scientific p u rp o se s  a t Bronx 
P sy ch ia tric  C en te r  or o th e r  scien tific  or ed u ca tio n a l 
e s ta b lish m e n ts  for a  period of tim e not ex ceed ing  in d e fin ite  
p e r io d , a fte r which the d a ta  will be  e ra se d  or destro y ed .

I have  rece iv ed  a s s u ra n c e  th a t all possib le  efforts will be  m ade 
to o th e rw ise  p re se rv e  my anonim ity , privacy, and  confidentiality  
in the  u se  of th is m aterial.

I h av e  rece iv ed  a s s u ra n c e  tha t I m ay w ithdraw  from participation 
a t any  tim e, w ithout affecting my trea tm en t a t Bronx Psych iatric  
C en te r.

I fu rther u n d e rs ta n d  tha t my legal rights, regard ing  n eg lig en ce  
an d  th e  liability of the  institution or its a g e n ts , a re  not w aived.

In the  c a s e  of any  physical injury, inform ation on the  availability 
of tre a tm e n t should  be ob ta in ed  from the  D eputy Director,
Clinical. S e rv ice s  a re  availab le  a t Bronx P sych iatric  C en te r for 
im m edia te  m edical c a re  a n d  by tran sfe r to Bronx Municipal 
H ospital C en ter. N either the  S ta te  of New York nor co -sp o n so rs  
of th is s tu d y  will provide c o m p en sa tio n  or long-term  m edical 
tre a tm e n t for s e v e re  injury or a d v e rse  reaction  to th e  p rocedure .

If I h av e  an y  q u estio n s  regard ing  this re sea rch  or my rights I m ay 
c o n ta c t th e  Institutional R eview  B oard C h airp erso n  a t 931 -0600 , 
e x ten s io n  2839 .

Name of Person giving Signature of Research Subject
information to subject

WITNESSED
(other than researcher)

Date Signed by Subject
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